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Caution Statements

Section 1 Caution Statements

The use of this symbol in this manual reminds the reader to pay special attention to special precautions regarding the

installation and operation of the equipment.
Caution Statements cannot cover every potential cause of equipment damage but can highlight common causes of damage.
[t is the installer's responsibility to read and understand all instructions in this manval prior to installing,operating or maintaining
the sofi starer, to follow good electrical practice including applying appropriaie personal profective equipment and to seek advice
before operating this equipment in 2 manner other than as described in this manual.
NOTE

= The user cannot repair the soft starter. The soft starter should only be repaired by authorized service
personnel, Unauthorized modification of the starter will void the product warranty,

1.1 Electrical Shock Risk

The voltages present in the following locations can cause severe electric shock and may be lethal:

® AC supply cables and connections

® Output cables and connections

® MMany internal parts of the starter, and external option units

The AC supply must be disconnected from the starter using an approved isolation device before any cover is removed from the
starter or hefore any servicing work is performed.

WARNING DANGER OF ELECTRIC SHOCK
132kW and above: As long as the power supply voltage is connected (including when the starter trips or waits fora
command), the bus and radiator must be regarded as charged.

SHORT CIRCUIT
It cannot prevent short circuit. After severe overload or short circuit occurs, the operation of soft start should be fully
tested by an authorized service agent.

GROUNDING AND BRANCH CIRCUIT PROTECTION
It 15 the responsibility of the user or persen installing the soft starter to provide proper grounding and branch circuit
protection according to local electrical safety codes.

FORYOUR SAFETY

® The STOP function of the soft starter does nat isolate dangerous voltages from the output of the starter.
The soft starter must be disconnected by an approved electrical 1solation device before accessing electrical connections.

@ Soft starter protection features apply to motor protection only. [tis the user’s responsibility to ensure safety of
personnel operating machinery.

® In some installations, accidental starts may pose an increased risk to safetv of personnel or damage to the machines
being driven. In such cases, it is recommended that the power supply to the soft starter is fitted with an isolating
switch and a circuit-breaking device (eg power contactor) controllable through an external safety svatem
(eg emergency stop, fault detector),

® The soft starter has built-in protections which can trip the starter in the event of faults and thus stop the motor,

Voltage fluctuations, power cuts and motor jams may also cause the motor to trip.

® There 15 a possibility of the motor restarting after the causes of shutdown are rectified, which may be dangerous for
certain machines or installations, In such cases, it is essential that appropriate arrangements are made against
restarting after unscheduled stops of the motor,

® The soft starter is a component designed for integration within an electrical system: it is therefore the responsibility
of the system designer/user to ensure the system is safe and designed to comply with relevant local safety standards.

> > P B

AuCom cannol be held accountable for any damages incurred if the above recommendations are not
complied with,
AUTO- - START

Use the auto-start feature with caution. Read all the notes related 1o auto-start before operation.

The examples and diagrams in this manual are included solely for illustrative purposes. The information contained
in this manual is subject to change at any time and without prior notice. In no event will responsibility or liability be
accepled for direct, indirect or consequential damages resulting from the use or application of this equipment.




Caution Statements

1.2 Disposal Instructions

Equipment containing electrical components may not be disposed of together with
domestic waste,

It must be collected separately as electrical and electronic waste according to local and
currently valid legislation.

Cwir company improving its products it reserves the right 1o modify or change the specification of its products at anytime without notice.
The text, diagrams, images and any other hiterary or artistic works appearing in this document are protected by copyright. Users may copy
some of the material for their personal reference but may not copy or use material for any other purpose without the prior consent of us.
our company endeavors. to ensure that the imformation contained in this docoment including images 15 correct but does not accept any hability

for error, omission or differences with the fimished product.
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Introduction

2.1

Section 2 Introduction

This soft starter is an advanced digital soft starter solution for motors with power from 11EW to B50kW. Provides a complete
set of motor and system protection functions (o ensure reliable performance even in the harshest installation environments,

Feature List

Optional soft start curve
& Adaptive control
o Constant current

® Current ramp

Optional soft stop curve

® Taxistop

# Timed voltage ramp soft stop
¢ Adaptive control

® Brake

Extended input and cutput options

# Remote control input

(3 fixed inputs, 2 programmable inpuis)
® Relay output

{1 fixed output, 3 programmable cutputs)
& Analog output

o Built-in PTI100 RTD input

& Optional expansion card

Easv-to-read display shows comprehensive feedback

* Removable operation panel

* Multilingual feedhack

® Event record with date and time stamp

* Working counter {starting times, running hours,
Kilowatt hours)

® Performance monitoring (current, voltage, power
factor, kilowatt hours)

® User-programmable monitoring screen

Customizable protection
& Motlor overload

& Start-up timeout

* Under current

* Transient overcurrent
® Current imbalance

® Power frequency

& Input trip

» Motor thermistor

e Power circuil

® Phase sequence

Models that meet all your connectivity needs
& 23A-1600A (rated)

o T5 200VAC-525VAC

& T7, 3ROVAC-690VAC

# Internal bypass selection

# Star connection or delia connection

Advanced application optional features

® [nput /[ output extension

o RTD and ground fault protection

» DeviceMet, Modbus, Profibus, Ethernet (Ethernet [P,

Modbus TCP, Profinet) or USB communication module
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Installation

Section 3 Basic Setting

3.1 Setting Procedure Summary

Waring Before cable connection,do not put power supply voltage on soft starter

. Install soft starter (refer to installation Page 5 to know details)
2.Connect control cable{refer to control terminal Page 5 and control cable page &)
1.Control voltage applied to soft starter
4. 5ct up date and timeirefer o Page 18)
5. Equipped your application
I.push MENL, open Menu.
X.use wr to'fast setting', then push W to open "Tast setting” menu.
3.Find vour application in the list,then push P 1o start setting
6, 0f vour application not in list of 'fast setting' st
l.push 4 return to “menu’
Z.ouse W turn to 'standard menw',then press p
3.turn to 'motor data ' press e Jthenpress e editparameter | A motor rated current
4. setup parameter 1A to match rated current

Altention

7.Press 4 many times,close menu
B.0ptional using built in simulation tool check and control reuting connection correct or not
9. Connect power supply line and soft starter input terminal /L1 32 513

Connect motor cable and soft starter's output 2/T1L,4/T2.6/T3

3.2 Testing Equipment Installation

regarding to senior application,please refer to extension menu page 33 and parameter instruction page 37,

You can test the soft start by connecting it to a small motor, During this fest, vou can test the soft starter control input and relay output

protection settings. This test mode is not suitable for testing soft-start performance or soft-stop performance.

The rated current of the test motor is at least 2% of the minimum rated current of the soft starter (see Minimum and Maximum Current

Setting on page T,
Attention

11111

allowed value.
3.3 Simulation Tool

When testing the soft starter with a small motor, set parameter 1A Motor Rated Corrent to the minimum

Software simulation function allows you test working situation and control circuit under conditions of no connection with sofi starter

® Runsimulation

Simulate the starting, running, and stopping of the motor, and confirm that the soft starter and related equipment are

installed correctly. See Run Simulation on page 19 for more information.
® Protect simulation

Simulate each protection mode activitation,confirming soft starter and relative equipment reaction.refer to simulation

protection Page 19
® Output signal simulation

Simulate output signal,confirming output and relative contral circuit work normallv, Refer to signal simulation Page 20
Cinly when soft starter in condition on ready with control voltage operation panel in active mode.you can use simulation fuction

Attention

Input password when using simulation tool
The default access password 15 0000
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Installation

Chapter 4 Installation

4.1 Physical Installation

T

5. 5kw-110kw: distance allowed between soft starter | 00mm(3.%4 inch)

132kw=800kw: Allow distance among soft starer 200mm (7.88¢ch)

5. 5kw-110kw:allow soft starter and solid goods surface distance 50mmi( 1.97imch)

z 132kw~B00kw:allow soft starter and solid goods surface distance 200mmi{7.88inch)
3 Soft starter can be installed line by line withouwt any gap
4 Soft starter can be installed by side.the rated current of soft starter will reducing 1 5%,

4.2 Control Terminal

[ — O N =
S 5858585833 Relay ouputs
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4.3 Control Voltage

® ] (220~440 VAC) AL, A2




Installation

4.4 Control Cable

The soft starter has 3 fixed remote contral input. These input shall be contralled by lower rated voltage under condition of
small current,

n a a 1 Two-wire control

c23 Q [} - leoa 2 Three-wire control
I:-C24 o2 e P 3 Four-wire control
ee |—:— [oc] | (5] C31 5} I—i; a1 ) Start
Caz caz caz B | Step

;

Cy
-3
-

e | @ Caz e C42
Warming:

Do not apply voltage on control input. These input is 24VDC power supply input,must be controlled by
touch point control without electricity.

Connection control input cable must separate with power supply voltage and motor cable

Reset input terminal can be always open or closed.use parameter 6M to select configurations.

H

4.5 Relay Output

Soft starter has 4 relay output.among them one is fixed output.the other 3 piece is PLC output.

When soft staring complete,carry out output closing(staring current is less than PLC rated current 120%), 1t s always keeping

closing status till stopping running{ soft stop or sliding stop)

Referto 7A~71 settings to decide PLC output action

@ [fthis output terminal use to connect main contactor, when sofl starter receive order to starting,active the output terminal,
In the process under control of soft starter keep active status all along,

@ [fthis output terminal adapt to trip function active the cutput terminal when tripping,

@ [fthe output terminal adapt to indication,active the output terminal when activating specified indication,

Warming:
The switching capacity of a PCB-mounted relay is not suitable for some electronic contactor coils. Consult
the contactor manufacturer / supplier to confirm its capacity,

Three additional outputs on the input / output expansion card can be used,

4.6 Motor Thermistor

Connect motor thermistor with soft starter. When thermistor circuit resistor surpass 3.6k% or less than 208 ihe sofi starter
will trip. B4

Mo motor thermistor BS

Motor thermistor .’E B4
BS

Thermistor input

Attention

If no connection between motor thermistor and soft starter.thermistor input terminal B4,B35 shall open cireuit,
If B4,B3 short circuit,soft starter will trip.

Thermistor shall use shielded cable,it should be separated with ground line and other power supply circuit
and control circuit on electricity,

D&



Installation

4.7 Earthing Terminal

Earth Terminal locates in back of soft starter,
® 53 5KW-53KW has a carth terminal in input terminal
® TIKW-630KW has 2 carth line terminal,one is in input terminal, the other one is charge of output terminal.

4.8 Power Supply Input And Output Configuration

Connect AC power supply according upside in and output downside

1L1,3L2, 5L3

—F ?Q ?E:

1T, 302, 513

IL1. 302, 5L3

Jdol Jo] Jfolo

1L1,3L2, 513
’{
1 ]

0
o]
=
o
=
_,d——'-”'ﬂ_ﬂ_ﬂ;___:‘::ﬁ""-.

e
h""==~=,—__—~—

ik
=1
=]

! IEJ; a
F
[
-y
e

e L T [

2T1,4T2,6T3 2T1,4T2,6T3 2T1,4T2,6T3 2T1,4T2,6T3
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Installation

4. 9 Power Connection

Altention
Part of soft starter use aluminum generatrix. When connect power supply,we suggest you clean surface thoroughly
with appropriate adhesive to resist corrosion

We only use copper strand conductors or solid conductor with rated temperature over 75°C

SAKW-55KW TSRW-1TT0KW 132KW-350KW ADOE W -RO0K W
1307 160rm,
9nn

o ks i) (Hi4)

(HEY
i an E-ﬂfﬂ_ eg
e i i .

160 b el 30 [ R P ST b d0,0—el el l-3pel 0 b 00—ed el bt el 0
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4.10 Principle Chart

Internal bypass type No internal bypass type
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-]
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<
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I 7] i b
e — —— ¢
o = 4
—_— ] e e
r/—.'l?_ . I_/— — s

I-I _.°

i

" 5 o . |
[ [ H - HERE . HE
e oy e e e
il il
(0] a a D a

| Control voltage C23,C24 Start

2 Remote control input C3], 032 stop

3 Motor thermistor input C41, C42 Reset
4A RTIVFTIO0 input -2 line C53, C54 PLC input A
4B ETD/PTI100 input -3 line C63, Cad PLC input B
4C RTD/PTI00 input -4 line 13, 14 Relay output A
5 24V D outpul 23, 24 Carrying relay output
& Relay power 31, 32, 34 Relay output B
7 Model output simulation 41, 42, 44 Relay output C
# R54%5 communication oculput

Control Voltage

® (220440 VAC) AL, A2

Aftention

Soft starter current voliage and current transformer locates in output terminal at the output terminal
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Power Supply Circuit

Chapter 5 Power Supply Circuit

5.1 Electric Motor Connection

Soft Starter can adopt Star Shape connection or triangle connection to connect moetor, 10 we use triangle connection method,
use parameter 1A input motor rated current. Soft starter automatically test motor adopt star connection method or triangle connection

method for connection and caleulate correct triangle connection current.
There are built-in bypass type no need to install outlay bypass contactor.

Internal bypass type:

55kw. T5kw. 1lkw. 15kw. 18.5kw. 22kw. 30kw. 37kw
45kw. 55kw. Tikw. S0kw. 110kw. 132kw. l160kw. 183kw
2w . 220kw . 250kw. 280kw. 320kw. 350kw. $00kw
450kw . 300kw. 630kw. TO0kw. S00kw

Star connection, internal bypass

Main contactor{any selection)

Semiconductor fuse (optional )

a

) o L1 2T1 KMI
— E —4=F o 4@—07 F1

; e e
P S B | ~m M

i - A\

i &Y

j.- L3 =18 K
— — =10 } i] }_4@+

13

KMI
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Power Supply Circuit

Star shape Connection method, without bypass

KMIF KM Main Contactor
o . il Tl - - -
— T F1 Semiconductor Fuse (optional)
]
-
; )
_.__:,.-'_.__ i a2 4T M
| === Iy
;
;
L
i w3 ETL

L
|

) i

Cig

Lion]

Triangle shape connection method,internal bypass

kM1 Main contactor
F1 Semiconductor fuse{optional)

(O] 27

2 prloe

[ 1]

)

Attention
ITadopting triangle connection method connect sofl starter keep install main contracior or
Shunt trip circuit breaker.

Attention
If adopt triangle connection method,usd parameter 1A input motor rated current. Sofi starter automatically
testing motor adopting star connection method or triangle connection method, and Calculate correct

triangle connection current.




Power Supply Circuit

Triangle connection without bypass

KMI | Main Contactor
F1 Semiconductor Fuse (optional)

K

5.2 Bypass Contactor

Some soft starters have built-in bypass, so it is not necessary to install external bypass contactor,

Soflt starters without built-in bypass may need to be equipped with external bypass contactors. Select a contactor with ACT rating
greater than or equal (o the current rating of the connected motor.

Internal hypass type;

F5kw. 7.5kw. Ilkw. I5kw. 18.5kw. 22kw. 30kw. 3Tkw
45kw. 55kw. TSkw. 90kw. 110kw. 132kw. 160kw. [R5kw
200kw . 220kw. 250kw. 280kw. 320kw. 350kw. $00kw
450kw. S00kw. 630kw. 700kw. S00kw

5.3 Main Contactor

If the soft starter iz connected (o the motor by the triangle connection method, the main contactor must be installed; if the star connection
method is adopted, the main contacior can be insialled

Select a contactor with AC3 rating greater than or equal 1o the current rating of the connected motor,

5.4 Circuit Breaker

It can wse Shunt trip circun breaker,during sall starter tripping disconnect molor circuilne need o use main contraclor

5.5 Power Factor Correction

[[use power factor correction.you shall use specialied contactior to switching capacitor

Attention

We muse connect power factor correction capacitor at input terminal of sofi starter.
Ifwe adjust capacitor at output terminal connection power factor correction ol soft starter.

12



Operation Board And Feedback

Chapter 6 Operation Board And Feedback

6.1 Operation Panel

Operation panel will store copy of sofl starter parameter,therelore you can use one operation panel to programme.many slarters.

line display sereen for display
status and programme details ~

Ty

fast button for fast access

normal task

Menn navigation button
EE]'I[I:F menu ar pﬂ]’u[l’.ll:li:T,_(]f RAVE

parameter change

Quit menu or parameter,or cancel
patameter change

MEMO:Menu button including STORE function

Al button together push with F1,F2 1o
open function log and degugg tool,

| Menu navigation button;turn to next or
Previous menu or parameter
ot change current parameter

——— Htatus LED

Soft starter local control button

Starter status LED
LED Name Always ON Twinkle
Ready Motor stopped,starter ready for starting Motor stopped, starter wait,restart delay or motor
temperature lest
Foun Motor on running status{reach full voltage) Maotor start or stop
Trip Starter trip Starter in warming status
Laocal Starter in local control status

If starter in remote control mode,local LED light oft
IT all LEDy ofT it indicate soft starter has no control voltage

@ Synchronous operation board and starter

When operation board connect with starter,it will keep pace with soft starter with the same settings. 1 insert difTerent
operation board into starters,it will display the confirmation message,

Use & up and down W button to choose needed option, Push Menu to

accept choice and continue

If operation board settings have no effect to soft starter.it will load default value

New display detected

Copy parameter
Display to starter
Starter to display

13



Operation Board And Feedback

6.2 Display

The operator panel will display various information about the performance of the soft starter. The top half of the screen
displays (selected in parameter 8D) real-time current information or real-time motor power information, Use 4 and W buttons
to select the information displaved in the bottom half of the screen.
® soll starter status
® maolor temperature
® current
@ motor power
@ previous starting information
® date and time
® Thyrizstor conduction

Allention
HERE DISPLAY SCREEN will display default settings.

Softstarter status

Soft starter status screen display starter working status,motor Temperature and motor power detailed information

Be ready ‘
M1 000% 000.0kW

Programmable screen

May equipped clients programmable screen with soft starter Display relative speciafied applied most important information
Use parameter BE to 8H select which information displayved

Be ready ‘
0000 hrs - - %

Motor te mperature

Temperature screen display current using which motor parameter. The temperature of the two motors 1s shown as a
percentage of the total heat capacity. If the soft starter 1s used only on one motor, the auxiliary motor temperature (M2)
always display 0%,

The first group motor sctting
> M1 000% M2 000%

14



Operation Board And Feedback

Current

The current screen displays the real-time line current [or each phase. ITRTD/PT 100 and the ground faalt protection card
are installed, the screen also displays the grounding power supply.

Phase current
[LLIEN LI LTRLEY

Motor power

Maotor power sereen display motor power( KW, HP,KVA) and power factor.

000.0kW 0000HP
OD00OKVA - - -pf

Motor power is use power supply according voltage(parameter 8N) (o calculate.

Last time starting information

Last time staring information screen display last staring success' detailed information.
® Staring continuous time (seconds)

® Largest staring current{motor rated current percentage)

® Calculate motor temperature rising range

Last starting 010s

350% FLC temp 5%

Date and time

Date/time screen display current system date and time(24 hours format).il vou want to know how 1o set up time
and date,refer to page 18,

Function chart

Function chart display real time working character, Use parameter 81-8L select information need to displayed

000.0A (-400%

Thyristor conduction bar chart
Thyristor conduction bar chart display each phase conduction level

L1 Conduction -:|
L2 Conduction -:l

L3 Conduction -:l




Repairing Tool

Chapter 7 Repairing Tool

7.1 Test Device Installation

The soft starter can be connected to a small motor for testing, During this test, the soft starter control input and relay output
protection settings can be tested. This test mode is not suitable for testing soft start performance or soft stop performance.

The rated current of the test motor shall be at least 2% of the minimum rated current of the soft starter (see page 71 for
minimum current and maximum current settings)

E Altention
When testing the starter with a small motor, set the parameter | A motor rating to the allowable minimum.

7.2 Degug Menu

test meny’ provide access o degugg and testing tool
Press ALT, then press tool,open "tool’.

Debug Menu Navigation
® Press & or W button and turn to next or last option
® Press p button to open one option to check

@ Press o button to retuen 1o upper menu
® Press many limes o close « menu

Setup date and time
|.Press ALT.then press tool,open 'tool',
2.Turn to date/time screen
3.Press P button to enter edit mode
4.Press p and o botton to selection parts of date and time settings,
5.Press 4 or W button to modify value
6.Press B button to save change.the soft starter confirm the modification,
Press + button to cancel modification,

Simulation tool

Software fax tools allow you to test the operation and control circuit of the soft starter when the soft starter is disconnected
from the power supply voltage, There are three simulation modes for soft starters,

@ Operation simulation Simulate the start, operation and stop of the motor, and confirm that the sofl starter and related
cguipment are installed correctly.

@ Protection simulation Simulate the activation of cach protection mechanism and confirm the normal response of soft
starter and related equipment.

@ Cutput signal simulation Analog output signal, confirm the output and related control circuit work normally.

The simulation tool can be accessed through the debug menu. The simulation function can only be used when the soft starter is
in ready state, with control voltage and the operation board 15 in active state.

Attention
Simulation tool is protected by access password

Default save password is (0000

16



Repairing Tool

Ciperation Simulation

You can press the EXIT button to finish the simulation at any thime.
Using operation simulation

1. press ALT, then press the tool to open the tool.
2. turn to the running simulation and press p button.
3. press the start button, or activate the input. Soft starter simulation before starting check

Close the main contactor (if installed) and run LED flicker.

Be carelul
If the power supply voltage is connected, the error message is displayed.
Disconnect the power supply voltage and continue the next step.

4. Press P button. Soft starter simulation starts, running LED flicker.

%, Press P button to simulate the soft starter. Running LED is often bright

without blinking, bvpass relay closure.

&, Press the STOP button, or activate the stop input, and the soft starter simulation stops.

Run LED flicker, bypass relav opens

7.Press B button, ready LED twinkle, main relay open.

% Press B toreturn to the debug menu.

Protection simulation

Protect the activation of each protection mechanism in simulation, confivm the
normal response of soft starter and related equipment.,
Using protection simulation
I. press ALT, then press B tool to open the tool,
2. wirn to the protection simulation, press the button.
Juse 4 and W buttons to select the protection to emulate.
4, press P button to select the protection selected by simulation.
5. display the screen immediately, The soft starter response depends on the profection settings.

6.usc 4 or W button to choose another simulation, or press 4 key to exit.

Attention

How to protect the tripping from soft start, then reset before simulating another protection.
If protection sctting as "alarm and record'no need to reset.

IT protection setlings are alarming and log.

Cnly if press menu store to check the alarm message,

If protection is set to log, the screen does not display any messages,
but adds a record to the log

Running simulation
ready to apply
startsignal

Check storage and
continue before running
simulation start

Operation simulation
Be careful!

Power oflf vollage
Store and continue

Operation simulation
Start X: XX seconds
Store and continue

Operation simulation
Function
Apply stop signal

Operation simulation
Stop X: XX scconds
Store and continue

Operation simulation
Stop it
Store and continue

0.0A
Trip trip

Selected protection

17




Repairing Tool

Qutput signal simulation

working properly, and pays attention to setting the output relay as an appropriate function to monitor the

The output signal simulates the output signal, confirms that the output and the related control cireuit are
operation of the relay if the marking operation {motor temperature and small/large current) is 1o be tested.

Using output signal simulation

1. press ALT, then press the tool to open the "tools”.

2. turn to output signal simulation, press P button. Programmable relay a
J.use & and W buttons to select the function that vou want to emulate, then press e button, g,l:F

4. usc & and W huttons to switch signals,

5 Press o Lo return to the simulation list.

Analog output simulation

Analog output simulation 4 and W button to modify output terminal current
With the current measuring device analog output terminal,

use 4 and W button to adjust the percentage value displayed on the display.,
The current measured by the current measuring device should be the same as the %
current displayed on the display. 4.0mA

Analog output A

[f the input/output expansion card is installed. the operation of the relay outputs I, E. F
and analog output B can also be tested by simulation.

Temperature sensor status

This screen shows the status of the motor thermistor and RTD/PT 100,

5= short circuit Temperature sensor status

H = heat Thermistor: {

C=cold ETD/PT 1008 OOO0000
O=open 5 = Shrt H=Hot C=Cl1d O=0pn

Only if install RTD/PT100 and earth error extension card,yvou can use RTDVPT 100 B-G

Number /O status

This sereen display number input and output current status e

At ) ] ) ) . Dvigital 1/0 status
I'he first line of screen display start input,stop input,reset input and Input: 411000
programmerable input( A and B, 1/O extension card input) f_}utplluz Q000100
The last line of the screen shows programmable output A, fixed run ontput,
programmable cutputs B and C, and output on the expansion card {(if installed)

Analog output and input status

This screen shows the analog output and the current state of the input

This screen also shows analog output B ifan expansion card is installed Analog [/0 status

Input:---- %%
Cutput a; 04, (ma
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Reset heat protection model

The saft starter's advanced thermal protection model software continuously monitors motor performance
so that the soll starter can calculate the motor temperature at any time and can be
successfully started at any time. ITthe sofl starter is configured Cor use on two molors,

the temperature of cach motor is modeled separately, Thermal protection model reset
The thermal protection model of the selected motor can be reset if necessary M1 X%

I. Press ALT, then press Tools to open Towols. M2 X%

2. Scroll to the reset thermal protection model and press B button >

3. Use w button to select reset, press stop button to confirm, Press P key to reset

4. After resetting the thermal protection model, the secreen displays a confirmation

message and returns to the previows sereen, )
Lrom't reset
Reset

Be careful
Resetting the motor thermal protection model may be detrimental to the life
of the motor and should only be used in the event of an emergency.

7.3 Log Menu

The log menu provides information about events, trips, and starter performance.
Press ALT, then FI (log) to open log

Open the event log:

® Press ALT, then press F1 (log) to open "Log'

@ Fress o button to open the log

® Press & and W buttons to scroll through the items in each log
@ Press p arrow button to view log details

@ Press o arrow button to return o the previous menu

T close the "Log Menu', press o arrow multiple times
The log menu can only be opened when viewing the monitar screen
Trip log

The trip log stores details of the eight most recent trips, including the trip date and time, Trip 1 15 the most recently stored trip,
and Trip & is the longest trip.

Turn on the trip log:

1. Press ALT, then press F1(Log) to open "Log”.

2, Scroll to the trip log and press P bution

3. Use A& and W arrows to select the event you want to view and press P to right-click to display the details.

4, To ¢close the log and return to the home screen, press -1 arrow multiple times

Performance counter
The event log stores the details of the 99 latest events {operation, warning and trip) of the starter, with a time stamp. including
the date and time of the event, Event | is the latest stored event, and event 99 is the longest stored event.
Turn on the trip log:
1. Press ALT, then press F1 (Log) to open "Log".
2. Scroll to the trip log and press P button
3. Use & and W arrows to select the event you want to view and press p toright-click to display the details,
4. To close the log and return to the home screen, press «  arrow multiple times

Performance counter

The performance counter stores the starter operating statistics;
® Funning hours (service life and counters since last reset)

@ MNumber of starts (service life and counter after last reset)

® Motor KWh (service hife and counter after last reset)

® Reset times of thermal protection model
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Only when the parameter write protection (parameter 15b) is set to read / write, can the resettable counter
irunming hours, starting times and motor KWH) be reset,

View calculator

I . Press ALT, then press FI (log).

2. 8croll to the counter and press b bulton

3.Press & and W butions to scroll through the counter and press B button to view the details to the right

4.To reset the counter, press B button and use & and "W bultons to select Reset/No Reset. Press the MENU button to confirm
the operation. To turn ofT the caleulator, return to the log menw and press P arrow key,
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Chapter 8 Operation

H.1 Command Priority

The starter disable command takes precedence over any other control command, see parameter 8A Input A Function P43

The emergency run command gives priority to normal control commands, including the autoe start/auto stop command,
see parameter 15C Emergency Run on P52,

The avto start/auto stop command takes precedence over the normal control command (local, remote, or via serial
communication]), Scealso 3 Aute Start/Stop P39,

8.2 Start, Stop and Reset Commands

There are three wavs to conirol the sofi starter
1. Using the buttons on the control panel

2. Input via remaote control

3. Conneet via serial communication

The L/R (local/remote) button controls whether the soft starter responds to local control {via the operator panel) or remaote
control {via remote input).

® When the soft starter is in local control mode, the local LED on the control panel illuminates.
@ When the soft starter is in remote control mode, the local LED is off,

Control via serial communication network 1s always enabled in local control mode, enabling or disabling via serial

commumnication network control {parameter 6F remote communication) in remote control mode, optional communication is
requited for control over serial communication networks Module.

Always enable the STOP button on the control panel.

Contrel the motor with a soft starter

To soft start the motor, press the start button on the operator panel or activate the start remote input. The motor will start using
the starting mode selected in parameter 24,

To soft stop the motor, press the stOp button on the operator panel, or activate stop remaote input. The motor will stop in the stop
mode selected in parameter 21h1.

To reset the soft starter trip, press the ESET button on the operator panel. Or activate reset remote input,

To allow the motor to coast to a stop regardless of the setting in parameter 2H stop mode, press the local stop and reset buttons
simultaneously.

The soft starter will disconnect the power supply of the motor and open the main contactor to stop the motor sliding,

Auto start [ auto stop

The soft starter can also be configured to start or stop automatically, The auto start / auto stop operation can only be used in
remote mode. In local mode,

The starter will ignore all auto start /anto stop settings. To configure the auto start / aulo stop operation, use parameter 34 ~310

8.3 soft start method

Soft starters provide a variety of ways to control motor starting. Each sofl start method uses different main control parameters.

Soft start method Controlled parameter Performance parameters atfected

Timing voltage ramp Voltage Starting current, starting torque, acceleration
Constant current Electric current Starting torque, acceleration

Torgue control lorque Starting current, accelerating

Adaptive control acceleratle Starting current, starting torque

The hest effect can be achieved by selecting the soft start method which can directly control the most important application
parameters. Soll starters are usually vsed to limit motor starting current or to control load acceleration and / or deceleration.
The seft starter can be setfo constant current or adaptive control,

Control Use
Motor Starting Current Constant Current
Maotor ! Load Acceleration Adaptive Control
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Constant current

Constant current is the traditional soft start mode, which increases the current from zero to the specified current, and then
remains unchanged until the motor aceelerates,
Constant current starting is suitable for applications where the starting current must be controlled below a certain level.

Current (maotor rated current percentage) ?mw----------,.-_h__
00 T
S00%A "
A0 B k!

-

200

1: initial current (parameter 2C)
100%r 2: current limit (parameter 200)
3: full voltage and current

T T T T T T T T T
| OPRSROVR P  Ee FE T TCRaa 1 ) %

Rotor speed (percent of full speed)

Current slope

The current ramp soft start increases the current from the specified starting current (1) to the maximum limat (3)

within the extended period (2],

Current ramp siarting can be used for the following applications:

o the load for each start is difTerent (e.g. conveyor belt for heavy load start or no load start).

Set the imitial current (parameter 2C7) to the light load starting current of the motoer, and

The current limit (parameter 2D 18 set to the motor heavy load starting current.

# the load is easy to unload, but the starting time must be extended (e.g. centrifugal pumps that need to slowly build up line pressure).
Limited power supplies (e.g. generator setsh and slow load loading allow more time for the power supply to respond.

TO0% a
Current (motor rated current percentage) 7 bememmmmmmao ..
B R
"1.
S | o
— 3
400! . ' o .
1 L:imitial current {parameter 2C)
0% E
2: start ramp time (parameter 2b)
00 ,
3: current limit (parameter 203)
1005 | 4: full voltage and current
T T T T T T T T T
time

Adaptive start control

In the soft start mode of adaptive control, the soft starter will adjust the current so that the motor can start with the selected
acceleration curve within a specified time,
Look out
The speed of adaptive control starting motor can not be faster than that of direct starting mode.
[fthe starting ramp Hime {parameter 2b) 15 shorter than the divrect starting time of the motor, the starfing
current may reach the direct starting current level,

Each application has a specific starting curve based on load characteristics and motor characteristics. Adaptive control provides
three different starting curves, which can meet different application requirements. The selection of the curve matching with the
application of the inherent curve will help to make the acceleration process smooth in the whole starting time.

If the adaptive control curve with great difference is selected, the control effect of the inherent curve will be greatly affected,
The =oft starter monitors the motor performance every time it staris the motor, so as to improve the sofi start conirel in the future.

# adaptive control

Using adaptive control to contral the starting performance;

1. Select adaptive control {parameter 2a) on the start mode meno

2. Set the desired starting ramp time (parameter 2b)

3. Select the desired adaptive starting curve (parameter 2e¢)

4, Sct the starting current limit {parameter 2D large enough to start successfully. The first adaptive control start is constant
current start. In this way, the soft starter can understand the characteristics of the connected motor. In the subsequent adaptive
control starting process, the sofl starter uses this motor data.
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B

Adaptive starting curve (parameter 2¢)
. early acceleration.

. Constant acceleration

. post acceleration

. Start ramp time { parameter 2h)

e L B3 —

speed

time

Be careful

Mdaptive control controls the load according to the programmed curve. The starting current varies with the selected
acceleration curve and the set starting time. |

If @ motor connected to a soft starter programmed with adaptive control to start or stop is replaced, or the starter is
tested on a different motor before it is actually installed, the starter must learn the characteristics of the new motor,
If parameter 1A motor rated current or parameter 2K adaptive control gain is changed, the motor characteristics
will be understood again automatically.

How to select the starting curve of adaptive control

The best curve depends on the exact details of each application.

Some loads such as submersible pumps should not be operated at low speed, The early acceleration curve increases the
speed rapidly in the starting process, and then controls the acceleration in the remaining starting time.

Look out
Adaptive control can control the speed curve of the motor in the programmed time range.
This may resultin a larger current than traditional control methods,

s fine tuning adaptive control

IT the motor starts or stops unevenly, adjust the adaptive control gain (parameter 2K). The gain setting determines how
much gain the soft starter will adjust at the next adaptive control start and stop based on the information from the last
start. The gain setting afTects bath starting and stopping performance.

# [I'the motor accelerates rapidly at the end of starting or decelerates rapidly at the end of stopping,

inerease the gain setting by 5% [ 0%,

# [fthe motor speed fluctuates during start or stop, slightly decrease the gain setting,

Be careful

Resel the adaptive control learning record of the starter when changing the gain setting. After changing the gain,
start with a constant current for the first time,

Jump start

Jump start provides additional torque for a short time at the start of starting, which can be used with current ramp starting or
constant current starting.

Tump starting helps to start loads that require a minimuom starting torque bul are easy (o accelerate later

(e.2. lywheel loads such as calenders).

Current {moetor rated current percentage)

i (] 1: jump start amplitude {parameter 2G)
e — | B 2: jump start time (parameler 21)

500% | \‘_ i Yz initial current (parameter 2C)
400t | ' . 4: start ramp time (parameter 2h)
o, | : 5 current limit (parameter 203)
300% 6: full voltage and current

o | -

T T T T T T T T T
MW 0% M A% &0% 0% TO0% &Fe 0% e

Rotor speed (percent of full speed)
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8.4 Stop Method

The soft starter provides a variety of ways to contrel the motor stop.

Stopping method Performance results

Taxi stop Matural load stop

TVR soft stop Extend stop time

adaptive control Extend the stop time according to the selected deceleration curve
braking Reduce stop time

Soft starters are commonly used in pamping apphications to eliminate the destructive effect of water hammer. Adaptive control
should be the preferred stop method for these applications,

Taxi stop

The sliding stop makes the motor slow down at the natural speed and is not controlled by the soft starter. The time required to
stop depends on the type of load.

Timing voltage ramp soft stop

The timing voltage ramp gradually reduces the motor voltage over a specified period of time. After stopping the ramp.
the load may continue (o run.

Timed voltage ramp stop can be used for applications requiring extended stop times or to avoid transient power supply
of the generatar set. a

100% © l:istop ime (parameter 21)

Voltage (pereent of full voltage) %)

————— T
hime

Adaptive stop control

In the soft stop mode of adaptive control, the soft starter controls the current to make the motor stop using the selected
deceleration curve within the specified time, Adaptive control can be used to extend the stop time of low inertia load.

Each application has a specific stop curve based on load characteristics and motor characteristics, Adaptive control provides
three different stop curves. Select the adaptive control curve that can best meet the application requirements.

Be careful
= The adaptive control does not let the motor decelerate rapidly, and the motor stop speed is not faster than the sliding
stop. To shorten the stop time of the large inertia load, use the brake operation.

Look out

Adaptive control can control the speed curve of the motor in the programmed time range. This may result in a larger
current than traditional control methods,

adaptive control

Use adaptive control to control stop performance:

1. Select adaptive control (parameter 2H) on the stop mode menu

2. 5et the desired stop time (parameter Z1)

3. Select the desired adaptive stop curve (parameter 2.J)

100 e X Adaptive control stop curve (parameter 21;

i T ) .

. S 1. Early slowdown

TR | 5 \\ 2. Constant deceleration
_3; tﬁ: \\. \E i Aferdeceleration
B \\ . 4. Stop time {parameter 21)

; -,

e J

T,
o S .
L "‘“‘“m_.____‘_‘_ -
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The first adaptive control stop is the normal soft stop. In this way, the soft starter can understand the characteristics of the
connected motor, This motor data is used by the soft starter during subscquent adaptive control stops,

Be careful

Adaptive control controls the load according to the programmed curve. The stop current varies with the selected
deceleration curve and stop time.

ITa motor connected to a soft starter programmed with adaptive control to start or stop 18 replaced, or the starter 15 tested
on # different motor before it s actoally installed, the starter must learn the characteristics of the new motor, [f parameter
1A motor rated current or parameter 2K adaptive control gain is changed. the soft starter automatically re understands the
motor characteristics.

® Pump stop
The hydraulic characteristics of pumping system are quite different. This difference means that different deceleration
curves and stop times are used for different applications. The following table provides the selection principles for the
adaptive control deceleration curve, but we recommend that you test three curves to determine the best curve for the
application.

Adaptive stop curve | Application

After deceleration Even if the motor S water pump speed decreases a little, it will lead to a high head system with fast
switching of forward flow and reverse flow,

Constant deceleration | The application of medivm and low head and large flow with large liquid momentum.

Early deceleration An open pumping system in which the liguid must return through the pump but the pump does nol reverse.

Braking

Braking can shorten the motor stop time.

During braking, the motor can be heard to make more noise. This is a normal motor braking phenomenon.
After selecting the brake, the soft starter will use de injection method to slow down the maotor,

Soft starter brake:

# DC braking contactor is not required,

# control all three phases to evenly distribute the braking current and corresponding heating in the motor,

Look out

[fthe braking torque is set too high, the motor stops before the end of the braking time, and the motor generaies
too much heat, which may cause motor damage. Brake torque must be carefully configured (o ensure safe
aperation of the starter and motor,

When the motor stops, the peak current of the direct starting motor will appear due to too much braking torque
setting. Make sure that the fuse installed in the branch circuit of the motor 15 correctly selected.

Look out

The brake operation makes the heating speed of the motor faster than that caleulated by the thermal protection
model of the motor.

If brake operation is used. install a motor thermistor or set a restart delay long enough { parameter 4m).

Braking is divided into two stages:

® pre braking: moderate braking to reduce the motor speed to the point where full braking can be successfully carried out
{about T0% of the speed),

» full braking: provide the maximum braking torgue, but the effect is not good when the speed exceeds about 70%.

Equipped with soft starter for braking operation:

I. Setthe desired stop time length (1) for parameter 21, This 1% the total braking time, which must be set to be more than the
braking time (parameter Zm}For a long time, in order to reduce the motor speed to about 70% belore braking. If the stop
fime is too short and the motor fails to brake suceessfully, the motor will Taxi stop.

2. Setthe braking time {parameter 2m) to about a quarter of the programmed stop time. This is the time of the full braking period (2.

3. Adjust the braking torque (parameter 2L) to achieve the desired stopping performance. If the setting is too small, the motor
can not stop stably, but will be closed during the braking period After bunching, taxiing stops.

= e
w
=
T I: stop time (parameter 200
; 2: braking time { parameter 2m)
! 3: taxi stop Lime
T i
i
o .
[}
o []
I

[1me
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—y  Becareful

— When using DC braking, the power supply and soft starter (input terminals L1, L2, L3) must be connected in

— positive phase sequence, and the parameter 4G phase sequence must be set Lo positive.

— Be carelul

= ITthe load may change during braking, install a rero speed sensor (o ensure that the soft starter stops DC braking
f— when the motor stops.

This can avoid unnecessary heating of the motor.

For details on how to use a soft starter with an external speed sensor (for example, in applications where the load
changes during braking), see DC braking with an external zero speed sensor on page 57,

8.5 Jog Operation

Jog to slow down the motor in order to adjust the load or assist in maintenance, The motor can either jog forward or jog reverse,

Look out
Low speed operation makes the cooling effect of motor decrease, so it is not suitable for continuous
operation mode.

[nching operation makes the heating speed of the motor faster than that calculated by the thermal
protection model of the motor, If inching operation is wsed, install - a motor thermistor, or set a restart
delav long enough (parameter 4m).

Be careful

Soft start and soft stop cannot be used during inching operation.

Inching is only applicable to group motor. For a detailed understanding of the -- group motor settings and
the second group motor settings, refer to the second group motor settings,

For different motor models, the maximum forward inching torque is about 30% - 73% of the rated torque
(FLT}). The torque of motor reverse inching is about 253% to 30% of rated torque.

Waluepoint | 5E the ratio of the torgue applied to the motor by the inching torque control to the maximum
inching terque of the soft starter.

Be careful
IT parameter 15E is set above 50%, shaft vibration may be increased.

1. Rated torgue of motor
2. Maximum torgue of inching forward rotation

3. Maximum torque of inching reverse

Effective torque
=
3
1

To activate the jog operation, you can use the programmable inputs {(see parameters 6a and 6F [only operate in remote control
made] ), or you can use the shortcut keys (parameters 8h and 8C).

To stop the jog operation, do one of the following:

® Cancel the jog command.
® Pressthe stop button on the operator panal.

IT the jog command is still valid, start the jog again after the end of the restart delay. During the jog operation, all commands
except the above are ignored.
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8.6 Working With Triangle Connection Method

The triangle (six wire) connection method does not support adaptive control, inching, braking and two-phase control functions,
If these functions are programmed when the starter is connected by the triangle connection method, the control characteristics
are as follows:

Adaptive control start The starter performs a constant current start. |

) If the stop time of parameter 21 is set to be greater than 0 5, the starter will perform the soft stop of
Adaptive control stop timing voltage ramp.

If parameter 21 18 set to 0 seconds, the starter performs a coast down stop.

Point movement Starter alarm with error message: option nof supported.

Braking The starter performs a coastdown stop.

Two phase control The starter trips and displays the error message: LX TX short circuit.
Be careful

If the triangle connection method is adopted, the current unbalance protection is the only phase loss protection during
operation. Do not disable the current unbalance protection (parameter £h) when the delta connection method is used.

1)

Be careful

If delia connection method is adopted, input the rated current of motor with parameter 14, The soft starter automatically
detects whether the motor is connected by the star connection method or the triangle connection method, and calculates
the correct current of the triangle connection,

111
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Chapter 9 Programming Menu

The programming menu can be accessed at any time, including when the soft starter is running. Any changes to the starting
curve take effect immediately.
The programming menn has four submenus;

Cuick setup quick setup guides vou through how to configure the parameters required for soft starters for commaon
applications. Quickly set up suggestions for each parameter - a value, but you can make more Change these values.
Standard menn
standard menu 1% convenient for you to access common parameters. You can configure the soft starter according to vour own
application here,
Extended menu
extended menu is convenient for vou to access all programmable parameters of the soft starter, and experienced users can make
full use of advanced functions.
Load /save settings
load / save settings allows you to save the current parameter seitings to a file, load the parameters in the previously saved file, or
resct all parameters to the Default value,

9.1 Programming Menu

You can use the programming menu to view and change programmable parameters that control how the soft starter works.
While viewing the monitoring screen, press the menu button to open the programming menu,
Browse "Programming Menu":

¢ Press & or ¥ toscroll through the parameter groups.

® Press P buiton to open the submen.

e Press b button te view the parameters in the parameter group,
¢ Press o button to return to the previous menu,

¢ To close the Programming Menu, press repeated|y o

Change parameater value:

Scroll to the corresponding parameter in the "Programming Menn" and press P o enter edit mode,

# Uszscthe & and ¥ buttons to change parameter settings. Press the & or W button once to increase or decrease the parameter
value by one unit. I the button is held down for more than five seconds, the parameter value will increase or decrease faster.

& Tosave the changes, press Menu. The settings on the display will be saved and the control panel will return to the parameter list.

# To cancel changes, press EXIT. The operator panel will ask if you want to confirm the cancellation, then return to the parameter
table without saving the changes.

0.2 Parameter Write Protection

The programming menu can be locked to prevent users from modifying parameter settings. Can be write protected with
parameter 158 switch parameter.

Lock programming menu:

. Open the programming menu,

. Open the extended menu.

.Select "Advanced'.

. Enter the access password.

. Select parameter 158 parameter wrile protection

Select and store 'Read Only”,

If the user attempts to change the parameter value after the parameter write protection is turned on, an error message is displayed:

o ouh o ds L b =

Access Denied
Adjustment Lock

28



Programming Menu

9.3 Access Password

Impaortant parameters {parameter groups of 15 and above) are protected with four-digit secure access passwords o prevent
uvnauthorized users from viewing or modifying parameter settings,
When the user attempts to enter the restricted parameter group, the aperation panel prompts for a password. The programming
session only requires the user o enter a-access password. Authorization-is valid until the user closes the menu.
To enter the access code, use 4 and P buttons to select a digit, and then use the & and ¥ buttons to change the value, When all
four digits are the same a5 the access code, press Menu (STOREWstorage). The operation panel will display a confirmation message
before continuing.

Type password
Ot

Menu{STOER} (storage)

Allow access
administrator

To change the access code, use parameter 15A,
Simulation tools and counter resets can also be protected with secure access codes.

The default access password 15 0000,

9.4 Quick Setup

The Quick Setup menu allows you to quickly configure the soft starter for common applications. The soft starter selects the

parameters related to the application and recommends tyvpical settings, You can adjust each parameter according fo your actual needs,
Aldways set parameter 1 A, the rated current of the motor to match the rated current indicated on the motor plate. The recommended

value is the minimum rated current of the starter.
On the sereen, the highlighted value is the recommended value, and the value marked with » s the loaded value,

Application

Parameter

Suggested Value

Centrifugal pump

Motor rated current
Starting method
Adaptive starting curve
Start ramp time

Stop mode

Adaptive stop curve
Stop time

Depending on model
Adaptive Control
Early acceleration
10 seconds

Adaptive Control
Deceleration

|5 seconds

Submersible pump

Motor rated current
Starting method
Adaptive starting curve
Start ramp time

Stop mode

Adaptive stop curve
Stop time

Depending on the model.
Adaptive Control

Speed up carly,

5 seconds

Adaptive Control

After decelerating.

5 seconds

Damped fan

Motor rated current
Starting method
Current limit

Depending on model
Constant current
350%

Lndamped fan

Motor rated current
Starting method
Adaptive starting curve
Start ramp time
Starting limit timg
Locked rotor time

Depending on model
Adaptive Control
Constant acceleration
20 seconds

20 seconds

20 seconds

Serew com pressor

Motor rated current
Starting method
Start ramp time
Current limit

Depending on model
Constant current

5 seconds

400%

Reciprocating compressor

Motar rated current
Starting method

Depending on mode]
Constant current
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Start ramp time
Current limit

5 Second
450%%

Convevor belt

Motor rated current
Starting method
Start ramp time
Current limit

Stop mode
Adaptive stop curve
Stop time

Depending on model
Constant current

5 seconds

400t

Adaptive Control
Constant deceleration.
110 seconds

Rotary crusher

Motor rated current
Starting method
Start ramp time
Current limit
Starting limit time
Locked rotor time

Depending on model
Constant current

1} seconds

4y

30 seconds

20 scconds

Jaw Crusher

9.5 Standard Menu

Motor rated current
Starting method
Start ramp time
Current limit
Starting limit time
Locked rotor time

Depending on model
Constant current

10 seconds

450%

40 seconds

30 seconds

The standard menuo provides access to common parameters, and users can confizure the soft starter according to their application
needs. For detailed information on each parameter, see Parameter Descriptions on page 37,

Parameter group

Default Setting

1 Motor data-1
A Motor rated current Depending On Model
2 Start / Stop Mode-1
24 Starting method Constant Current
] Start ramp time 105
e Initial current 350%
D Current limit 150
IH Stop mode Taxi Stop
21 Stop time 5
3 Automatic start / stop
3A Automatic start mode Turn OFF
iB Auto start time I m
kI Automatic stop mode Turn Off
i Auto stop time lm
4 Protection settings
44 Starting limit time 205
4 Under current 20%
4D Undercurrent delay LT3
4E Instantaneous overcurrent 400%,
4F Instantaneous overcurrent delay s
4G Phase sequence Any Order
6 Enter
A Input A function Motor Parameter Selection
B Enter A name Input Trip
Gl Input A tripped Always Open
60 Input A Trip Delay s
6E Input A initial delay s
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6F Input B function [nput trip (N / 0}
(i8] Enter B name [nputtrip
&H Input B tripped Always open
&l Input B trip delay s
[ Input B initial delay s
T Clutput
TA Relay a function Main contactor
B Relay a opening delay Os
TC Relay a off delay (113
D Relay B function Run
TE Relay B oon delay (s
TF Felay B off delay 13
TG Relay C function Tripping operation
TH Relay C on delay [
Tl Relay C off delay 0s
T Low current indication 50%
™ High current indication 1000,
Ty Motor temperature indication B
g Monitor
2A Language English
&B Flbutton function Auto start/ stop setting
&0 F2 button funetion Mot set up
20 Display current or power Eleciric current
YE Top lett corner of screen Starter status
&F Top right corner of sereen Blank
&0 Bottom left corner of screen Operating hours
&H Bottem right corner of screen Analog input

9.6 Extended Menu

The extended menu provides access to all programmable parameters of the soft starter.

Parameler group Default setting
1 Muotor Data- 1
1A Rated current of motor Depending on Model
1B Locked to ftime Oim: 108
c Locked rotor current GO0
10 Service factor of motor 105%
2 Start / stop MODE-1
A Starting mode Constant current
£ Starting ramp time 10
2 Initial current 350
D Current limit 3500
2E Adaptive starling curve Constant aceeleration
IF Jump start time 0000ms
20 Jump start amplitude SO0,
2H Stop mode Taxistop
2l Stopping time Om:00s
2] Adaptive stop curve Constant deceleration
2K Adaptive control gain T5%
2L Braking torque 201
2M Braking time Om:lils
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Auto start / stop

IA Auto start mode OFF

IR Aulo start time (Wh:01m

c Automatic stop mode OFF

in Aulo stop time (Hh: 01 m
Protection settings

44 Starting limit time (20

AR Starting limit Time-2 Oz 20

aC Under current 20

4D Under current delay (hmiliss

4E Instantaneous overcurrent ET i

4F Instantaneous overcurrent delay (00

4G Phase sequence Any order

4H Current imbalance 3%

41 Current unbalance delay Om:03s

aJ frequency measurement Starting and running

4K Frequency change + 5Hz

4L Frequency delay il =

4M Restart delay 105

4N Motor temperature measurcment Mo measurement

400 Earth fault current TR A

4p Earth fault delay tm:03s

40 Undervoltage 10

AR Undervoltage delay 53

45 Overvoltage ROOW

AT Owvervoltage delay &g
Automatic resct trip

A Automatic reset function, Turn off automatic reset

B Maximum reset times 1

a0 A breset delay Mm:05s

sD Creset delay 03 m
input

6 Input 2 function Motor parameter selection

6B Enter a name Input tripping

" Input a trip Always open

6D Input a trip delay Om:00s

6E Input a initial delay Dmis

6F Input B function Input trip (n /()

6G Enter B name Input tripping

aH Input B trip Always open

&l Input B trip delay Om: s

ol Input B initial delay O0m:00s

GK Input C function shut

6l Input D function shut

aM Remote reset logic Mormally closed (M/C)

aM Analog input trip No tripping

6 Analog input range 210V

ap Simulated trip point S0%%

) Local) remote: Always open

6R Telecontrol communication Enable during remote conirol
ourput

TA Relay a funetion Main contactor
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7B Relay a opening delay Om:00s
7C Relay a off delay Om:00s
7 Relay B function RUMN
7E Relay B on delay im0
TF Relay B off delay iz
TG Relay C function Tripping operation
TH Relay CF on delay Oz ids
71 Relay C off delay Um:00s
71 Kelay D function OFF
TK Relay e function OFF
7L Felay F function OFF
T Low current indication S0
TN High current indication 10
10 Motor temperature indication Hivs
7P Analog output a Current (% rated current)
T Analog a range 4-20 mA
TR Analog a max 100
75 Analog a min OO
T Analog output B Current (% rated current)
U Analog B range 4-20 maA
v Analog B Max 1000
TW Analog B min 00
B Monitor
B language English
5B F1button function Auto start [ stop sctting
R’C F2 button function Mot set up
&0 Display current ar power Electric current
®E Top left corner of screen Starter status
BF Top right corner of sereen blank
280G Bottom left corner of sereen Operating hours
%H Bottom right corner of screen Analog input
s graphic data Current (% rated current)
81 Graphic display period 10
R Graphic display maximum A0,
8L Graphic display minimum T
AT | Current calibration 1000
o Main supply voltage 00 W
20 Voltage calibration 101
9 Motor data-2
9 Double thermal protection model Single model
9B Motor rated curvent - 2 Depending on Model
aC Lock to Time-2 O 10s
9 Locked rotor current-2 GO0
9E Motor Service factor-2 105%
L0 Start / stop mode-2
104 Starting mode-2 Constant current
108 Starting ramp-2 0m: s
i Initial current - 2 3509
100 Cuorrent LIMIT-2 3500
10E Adaptive starting curve-2 Constant acceleration
10F Jump start Time-2 Q000 ms
106G Jump start amplitude-2 504195,
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10H Stop mode-2 Taxi stop
101 Stop Time-2 O 00s
1 Adaptive stop curve-2 Constant deceleration
K Adaptive control gain-2 75
10L Brake torque-2 0%
10M Braking Time-2 Om:0ls
11 RTD temperature
1A RTDPTION AT EPC(122°F)
1B RTD/PTION B 50 °C (122 °F)
11C RTDPTION (6 50 °C (122 °F)
10D RTDPTIO0 D S0 °C (122 °F)
1LE RTDPTIONEC S0°C (122 °F)
IF RIDPTION T S0 °C (122 °F)
G RIDPTIO0 GC S0=C {122 °F)
12 Slip ring motor
124 Motor data 1 ramp Single slope
12B Motor data 2 ramp Single slope
12C Conversion lime 150 ms
12D Slip ring deceleration 0%
16 Advanced requires an access password. Default value: 000
154 Access password 0000
158 Parameter write protection Read and write
15C Emergency operation Prohibit
15D Short circuit thyristor action Three phase control only
15E Foint torque S0
16 protective measures
164 motor overload Starter trip
168 Starting limit time Starter trip
16C Under current Starter trip
16 Instantancous overcurrent Starter trip
16E Current imbalance Starter trip
16F frequency Starter trip
166G Input atrip Starter trip
16H Input B trip Starter trip
161 Muotor thermistor Starter trip
16] Starter communication Starter trip
16K Network communication failure Starter trip
161 heatsink OT Starter trip
16M Battery clock failure Starter trip
16M Grounding fault Starter trip
160 RTLAPTI0A Starter trip
16F RTDPTION 7 Starter trip
166 RPN C Starter trip
16R RTDPTION D Starter trip
165 RTDPTIONE Starter trip
16T RTDVPTIO0F Starter trip
160 Motor short circuit Starter trip
16Y Retain =
16W Retain -
16X Low control voltage Starter trip
20 limit

Factory use only
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9.7 Load / Save Settings

You must enter the access password to access the load / save settings menu, where you can:

o default value of Loading Soft Starter parameters

® reload the parameter settings previously saved in the internal file

® save the current parameter settings in the internal file

In addition to the factory default file, the soft starter can store two custom parameter files, Before vou save user files,
they contain default values.

Load or save parameter settings:
|. Qpen the programming meni.
2. Flip to load / save settings and press P button.

3. Turn to the required function and press P button, Parameter settings upload / backup
4. When prompted for confirmation, select Yes to confirm or no to cancel Load defaults
Then press the menu (store) button to load / save the selection. Load spare

Load user settings 1

Load defaults
Mo
Yes

Adfter completing this operation, the screen displays a short confirmation
message and then returns 1o the status screen.

e Be careful

— The saved file and the current working settings are stored in both the operation panel and the soft starter,

— Whenever vou insert the dashboard into a new soft starter, the dashboard prompts you to svnchronize
the settings.

9.8 parameter description

| motor data 1

The parameters in motor data | are used 1o configure the soft starter to match the connected motor, These parameters describe
the operation characteristics of the motor, 5o that the soft starter can establish the temperature model of the motor,

Be carcful
— If delta connection method is adopted, input the rated current of motor with parameter 1a. The soft
h— starter automatically detects whether the motor is connected by the star connection method or the
triangle connection method, and caleulates the correct current of the triangle connection,

1 A - rated current of motor

Range:  Depending on Model
Explain: Match the starter to the rated current of the connected motor. Set the rated current indicated

on the motor label.
1B — locked rotor time

01 -2:00{minutes: seconds) Default: 10 seconds
Range:
R Sets the maximum time required for the motor to mowve from cold to maximum temperature
Explain: with locked rotor current.Seit according to meior data sheet.

1C — Locked rotor current
Range: 400%%-1200% Rated current Default value: 600%

Explain: Set the locked rotor current of the connected motor as a percentage of the rated current.
Setaccording to motor data sheet,
1D — Starting mode motor service factor

Range: 100%-130%, Default value: 1054%

Explain: Setthe service factor of the motor used in the thermal protection model. If the motor
operates at rated current, the service factor of the motor is [00%,
Sctaccording to motor data sheet,
Be careful
=| Parameters lb, 1cand 11} determine the trip current of the motor overload protection. The default settings
— | for parameters 1b, 1e and 1D provide motor overload protection: class 10, trip current, 105% of FLA
{rated current) or equivalent.
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2 start/ stop mode 1

2A - starting mode

Options: Constant current {default)
adaptive control
Explain: Select soft start mode,

2B — Starting ramp time

Options: 1 - 180 {seconds) Default value:10 seconds

Explain: Set the total start time of adaptive control starting or the ramp time of current ramp starting

P from imitial current to current limit),
2C — Initial current \ :

Options: 100%% - 600% rated current Default: 350%

Set the initial starting current for current ramp starting as a percentage of the rated current
of the motor, Set the initial current so that the motor staris to accelerate immediately after
starting. If current ramp starting is not required, set the initial current to the same value as the
current limit.

Explain:

20 — Current limit

Options: 1% - 600% rated current Defaunlt: 350%

Set the current limit of constant current soft start and current ramp soft start as the percentage

Explain: of rated motor current.

2E — Adaptive starting curve

Oplions: Early aceeleration
Constant acceleration (default)
Explain: Post acceleration

Select which curve the soft starter uses for adaptive control soft start.

2F — Jump start time

Options: (2000 ms Detauli: 0000 M5

Explain: Set the jump start duration. A setting of 0 disables jump start.

2G — Jump start amplitude

Options: 10 % - T00% rated current Default: 500%
Explain:
Look out

Sudden start-up increases the torque of mechanical equipment. Before using this function, make sure that
the motor, load and coupling can withstand additional torgue.

2H

Stopping mode

Options: Taxi stop (default)

Explain: TVR soft stop
adaptive control
braking

Select the stop mode.

21 — Stopping time

Options: 0:00-4: 000 Minute:seconds ) Default: 0 (seconds)
. Set the time required to soft stop the motor using a timed voltage ramp or adaptive contraol.
Explain: At the same time, set the total stop time when the braking mode is adopted.

If a main contactor is installed, it muost remain closed until the end of the stop time. Use
one of the programmable relays to control the main contactor,
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2]—Adaptive stop curve

Options: Early deceleration
Constant deceleration ( default)
After deceleration
Explain: Select which curve the soft starter uses for soft stop adaptive control,

2K — Adaptive control gain
Range: 1% - 200% Default: 75%

Explain: Adjust the performance of the adaptive control,
This setting atfects both the start control and the stop contral,

Be careful
— We recommend that yvou leave the gain setting at the default value, unless the performance
docs not mecet the requirements.
If the motor accelerates rapidly at the end of starting or decelerates rapidly at the end of
stopping, increase the gain setting by 3% ~ 10%. If the motor speed fluctuates during start
or stop, slightly decrease - a little gain setting,

2L — Braking torque

Options: 20%0-100% Default: 20%
Explain: Set the brake torque vsed by soft starter to slow down the motor,

2M — Braking time

Range: 1-30 (seconds) Default; | second
Mote: set the duration of DC power supply during braking stop.

Be careful Parameter 2M and parameter 21 are used. See braking for details.

3 Auto start / stop

The soft starter can be programmed to start and stop automatically after a specified delay or at a speeified time of day.
Autaomatic start and automatic stop can he set separately,

The auto start / auto stop aperation can only be used in remote mode, In local mode, the starter will ignore all auto
start/ auto stop settings.

Look out.
The auto start timer covers all other controls. The motor may start without warning.

warning

This function should not be used with a two wire remote control,

The soft starter still reccives start and stop commands from the remote input or serial communication
network. To disable local control or remote control, use parameaier fq.

ITauto start is enabled, but the user is still in the meno system, activate auto start after menu timeout
(no operation board activity is detected within 5 minutes).

3A — Auto start mode

Option: off {default) soft starter will not start automatically.
After the timer stops next time, the soft starter will start automatically after the delay specified in
parameter 3B,
Mote: the clock soft starter will start automatically at the time set in parameter 3H.
Select whether the soft starter will start automatically after the specified delay or at the specified time
of one day,

3B — Auto start time

Options:  00:01 - 24:00 {hour: minote) Default: | minute

Explain;  Setthe soft starter auto start time in 24-hour clock format,
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3C — Automatic stop mode

Option: off (default) soft starter will not start antomatically.
After the timer stops next time, the soft starter will stop automatically after the delay specified in parameter 30,
Explain;: The clock soft starter will stop automatically at the time set in parameter 30,

Select whether the soft starter will automatically stop after the specified delay or at the specified time of the day.

3D — Auto stop time

Range: 00:01 - 24:00 { hour: minute) Defauli: | minute
Note: set the automatic stop time of sofl starter according to the 24<hour clock format.

4 Protection settings
These parameiers determine when to activate the protection mechanism of the soft starter. The activation point of
cach protection mechanism can be set according to the needs of the device.
The soft starter responds to the protection event by tripping, warning or writing the event to the event log,
The setting of protection measures (parameter setting 16 protection measures) determines the response.
The default response is trip. .

Look out

The protection sefting is very important for the safety of soft starter and motor.

The cancellation of the protection mechanism may endanger the safety of the equipment
aid should only be used in case of emergency.

4A 4B—Starting limit time

The starting limit time is the maximum time required for the soft starter to try to start the motor, [T the
motor does not transition to operating mode within the programmed limits, the starter trips, Set a time that
iz slightly longer than the normal start-up time. A setting of 0 disables the start limit time protection.

Range: 0:00 - 4:00 (minutes: seconds) Default: 20 secands
Note: parameter 4 A sets the main motor time, parameter 4B {start limit Time-2) sets the second
group of motor time.

4C — Under current

Ma-100Fa
Options: Set the under current protection trip peint according to the motor rated current percentage,
Explain: Setto a value between the normal operating current range of the motor and the magnetizing

(no-load) current of the motor {usually 25% to 35% of the rated current). Setting 0% disables
the under current protection.

4D — Under current delay

Options: 0:00-4:00 {minutes: seconds) Default: 5 seconds

Explain: Reduce the responze speed of soft starter to under current, and avoid tripping duc to
instantaneous fluctuation.
4E — Instantaneous overcurrent

Options: 0% - 600% rated current Default: 400%

Explain: Setthe instantaneous overcurrent protection trip point according to the motor rated
current percentage.
4F — Instantaneous overcurrent delay

Options: 0:00-1:00 {minutes: seconds) Default: O seconds
Explain: Reduce the response speed of the soft starter to the instantaneous overcurrent and avoid
4G — Phase sequence tripping due to the instantaneous Quctuation.
Oplions: Any order (delault)
Forward
TEVETSE

Select which phase sequence the soft starter will allow when starting. During the pre
start check, the starter checks the phase sequence of its input terminals and trips if the
actual phase sequence does not mateh the selected option.

Explain:

4H — Current imbalance
Options:  10%-50% Default: 30%

Explain: Set the current unbalance protection trip point.
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41 — Current unbalance delay

Range: 0,00 - 4:00 (minutes: seconds) Defauli: 3 seconds
Mote: reduce the response speed of the soft starter to the current imbalance and avoid tripping due to
instantaneous fluctuation.

4] — frequency measurement

Options: Mo measurement
Start time only
Start and run {default)
Runtime onlv
Explain: Determine when and if the starter will monitor the frequency trip.,

4K — Frequency change

Oiptions: +2Hz
+ 5 He {default)
+ 10 Hz
+ 15Hz
Explain: Select the allowable frequency variation of soft starter.

4L — Frequency delay

Options: 0:01 - 4:00 {minutes: seconds) Default: Iseconds
Explain: Reduce the response speed of soll starter to frequency fluctuation, and aveid tripping
due to instantancous Auctuation.
= Be careful

If the power frequency 1s lower than 35 Hz or higher than 75 Hz, the starter trips immediately.
Look out

If the motor operates outside the specified frequency range for a long time, it may cause motor
damage and permanent failure.

4M — Restart delay

Options: HE01-60:00 {minute: Scoond) Default: 10 seconds
Explain: A csoft starter can be configured to force a delay from the end of the stop to the start of the
next start, During the restart delay, the display shows the time remaining before another
stari can be attempied.
— | Becareful

— | The restart delay starts at the end of each stop. Any changes 1o the restart delay setting will take effect
after the next stop.

4N — Motor temperature measurement

Options: Do not measure (default)

Measure
) ) Select whether the soft start verifies that the motor has sufficient thermal capacity to
Explain: ensure successful start. The soft starter compares the calculated temperature of the motor

with the temperature rise of the last motor start, and starts only when the motor is cooled

40 — Earth fault current

enough Lo start suceessfully,

Options:

Explain:

4P — Earth fault delay

Fha-R0% Default: 25%

Set the ground fault protection trip peint,

Options: 001 -4:00 (minute: Second) Default: 3 seconds
Explain: Reduce the response speed of sof start to ground fault luctuation and avoid tripping
due to instantancous fluctuation.
= Be careful

—_— The earth Tault protection can only be used when the RTD PT 100 and the earth Fauli
protection card are installed,

40 — Retain

This parameter 15 reserved Tor internal use.
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4R — Retain

This parameter is reserved for internal use.
458 — Retain

This parameter is reserved for internal use,
4T — Retain

This parameter 15 reserved [or internal use.

5 Automatic reset trip

The soft starter can be programmed to automatically reset certain tripping conditions and minimize downtime.
According to the risks of the soft starter, the trips that can be reset automatically can be divided into three categorics:

Zroup Tripping operation
Current imbalance
A Lack phase
Power Mailure
frequency

Under eurrent

B Instantaneous overcurrent
Input tripping

Input B trip

Motor overload (thermal model)
ETD/ PTIOO temperature trip
Motor thermistor

radiator overheating

Oither trips cannot be reset automatically,
This function is especially suitable for two-wire remote control in remote mode. [T there 15 a two wire start signal afler
the automatic reset, the soft starter will be restarted,

SA—Automatic reset function

Options: Turn ofT auto reset (default)
Group A resct
Group A and B reset
Group A, B and C reset
Explain: Select which trips can be reset automatically.
5B — Maximum reset times

Range: 1-5 Detault value: |

Explain: Set how many times the soft starter resets automatically in case of continuous tripping,
After each automatic reset of the soft starter, the reset counter increases by one, and after
cach successful start / stop cyele of the soft starter, the reset counter decreases by one.

5C —Resetrelay groups Aand B

Range: (005 - 1500 {minute; Second) Default: 3 seconds
Explain: Set the reset delay of group a trip and group B trip.

5D — Reset relay group C

Range: 5 - 60 {minute} Default: 5 minute

Explain: Set the reset delay of group C trip.
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6 input

Soft start has two programmable inputs, which can control the soft start remotely. Ifnecessary, vou can use the 170
expansion card to add two inputs,

6A — Input a function

Optiens: Motor parameter selection (default) can configure two sets of independent motor data for the soft starter.

To wse the avxiliary motor data, parameter 6A must be set to
"motar parameter selection’. When a start command is issued,
C53 and C54 must be closed.

The soft starter checks which motor data to wse at startup and
uses this motor data throughout the start / stop process.

Input trip (N /0 The soft starter can be tripped with mmput A. When parameter
G4 s set to input trip (N /), C53 and C54 close the circuit
Input teip (N / C) and trip the soft starter.

When parameter 64 is set to input trip (N / C), C53 and C54
are open to trip the sofl starter.

You can use input A to select local control or remote control
without using the L/ R {local / remote) button on the operation
panel. When this input is off, the starter is in local control
mode and can be started via the operation panel. When this
input is closed, the starter control is

Remoie control mode. With the START and L/ R {local / remoie)
buttons disabled, the soft starter ignores any local / remote
selection commands from the serial communication network,

Local / remote selection

To use input A to select local or remote control, parameter 60)
must be set to " Always on® or "On when the motor is stopped™.
In the emergency running mode, the sofl starter continues to

run to stop, ignoring all trips and warnings (See parameter
15C for details).

When C353 and C54 are closed, emergency operation is activated,

When the circuit is open, the emergency operation ends and

Disable starier the soft starter stops the motor.

The soft starter can be disabled via the control input. Opening
53, C54 disables the starter, The soft starter does not respond
to the start command. Ifthe soft starter is mnning, it will allow
the motor 1o coast 1o stop and ignore the sofl stop mode set in

Jog forward parameter 2H.

Activate jog forward operation (only available in remote

control mode).

Sclect the input A function. Activates Jog reverse operation (only available in remote

control mode),

Emergency operation

Jog reverse
Explain;

6B — Enter a name

Options:  Input trip { detault) no flow

Low pressure Disable starter
high pressure Controller
Pump failure PLC

Low level Yibration alarm
High level

Explain:  Select the message to be displayed on the operation panel when input A is activated,

6C — Input A tripped

Options: Always on (default) It may trip at any time after the sofll starter is powerad up.
During operation only, the soft starter may trip when it is running, stopped or started.
Trip only Only trips when the soft starter is running.

Explain: Select when an input trip oceurs,

60D — Input A Trip Delay

Range:  (0:00-4:00 (minutes: seconds) Default: O seconds

Explain: Setthe delay from input activation until the soft starter trips,
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6E — Input Ainitial delay
Range: ;00-30:00 (minutes: seconds) Default: 0 seconds

Explain: Setthe delay before the inputirip oceurs, The initial delay is caleulated from the start
signal received. The input state is ignored until the initial delay has elapsed.

6F. 6G. 6H, 61. 6] — Input B tripped

Parameters 6F ~ &) configure input B in the same way a5 parameters 6A ~ 6E configure input A, Sce Input A for details.
6F Input B function (default: input trip (N 07}
0G input B name (default: input trip)
BH Input B trip (default: always on)
&l Input B trip delay {default: 0:00)
& Input B initial delay (defaule: G000

6K. 6L — Input C and input D

Parameters 6A and 6K select the function of input C and input D. See parameter 6A for details.
[nput C and Input D are only available ifan input / output expansion card is installed.

Options: Motor parameter selection
Local / remote selection.
Emergency operation
Disable starter (normally closed)

OfT i default)

6M — Remote reset logic
Options: Marmally closed (N /C) (default)
Mormally open (N /)

Explain: Select whether the soft starter remote reset input (terminals C41, C42) is normally open

) . or normally closed.
6N — Analog input trip Y

If necessary, connect the analog input to the soft starter, External devices can activate the analog input to
trip the soft starter in response to external conditions.

Options: Mot tripped (defaulr)
Chver trip
Too low trip
Explain: Select the response of the soft starter to the analog input signal.

60 — Analog input range

Ciptions: 0-10% (default)
2-10v
Explain: Select the analog output range,

6P — Analoe trip point

Options: 0% - 100% Delault: 50%

Explain: Setthe signal level when an analog input trip ocours as a percentage of the
mmaximum input signal.

60 — Local / remolte

Optiops: Always on Always enabled L/ R {(local/ remote) bution.
Open when motor 15 stoppad Enable when starter is ofl L/ R (local/ remote) bulton.
Local control only [izable all remote inputs,
Remote control only Disable local control buttons (START, RESETand L/ R

(local / remote)

Explain: Select when to use the L/ R (local / remoie) bution to switch beiween local and remote
control, enable or disable the local control button and remaote control input.
The STOP button on the operator panel is always cnabled,
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Be careful
The STOP button on the operator panel is always enabled. When using two-wire remote contral,
if the remote start / stop input and remote reset input are still active, the soft starter will restart.

6R — Remole communication

Options: Dvisabled during remote control

Enabled during remote control (default)

Explain: Select whether the starter receives start and stop commands from the serial communication

network in remote conirol mode.
Reset commands, forced communication trip commands, and local / remote commands are
always enabled.

T Output

Soft start has three programmable outputs that can be used to signal different operating conditions to related
equipment. Three additional outputs on the input / output expansion card can be used.

TA — Relay A function
Optiops: Turn OIT

Relay & is not used.

Main Contactor {default)

Fumn
Trip

Caveat

Low Current Indication

High Current Indication

Motor Temperature Indication

Input A Tripped

Input B Tripped

Motor Overload (thermal Model)
Current Imbalance

Under Current
Tnstantaneous Overcurrent
Frequency

Ground Fault

Radiator Overheating
Missing Phase

Maotor Thermistor

Changeover Contactor

Undervoltage

Ready

7B — Relay A On Delay

When the soft starter receives the start command, the relay closes,
Keep it closed during the power.
When the starter switches to the running state, the relay eloses.

When the starter trips, the relay closes (see parameter 16 A~16X).

When the starter 1ssues a warning, the relav is closed
(see parameters 16A ~ 16X).

When the low current indication is activated (see parameter TM Low
current indication, when the motor is running), the relay is closed.
When the high current indication is activated (see parameter TN High
current indication. when the motor is running), the relay is closed.

When the motor temperature indication is activated (see parameter 70
Motor temperature indication), the relay is closed.

When input A activates the soft starter, the relay closes,

When input B activates the soft starter to trip, the relay closes.

When the starter trips due to motor overload, the relay closes,

When the starter trips due to eurrent imbalance, the relay closes.

When the starter trips due to undercurrent, the relay closes.

When the starter trips due o transient overcurrent, the relay closes.
When the starter trips due to frequency, the relay closes.

When the starter trips due to a ground fault, the relay closes.

When the starter trips due to overheating of the radiator, the relay closes.
When the starter trips due to a phase loss, the relay closes.

When the starter trips duc to the motor thermistor, the relay closes,
When the high rotor resistance current ramp reaches full voliage, the relay
closes and can be used with slip ring motors.

Mot suitable for soft starters.

When the starter is in the ready state, the relay is closed.

Mote: Select relay A function (normally open)

Range:

Explain:

7C — Relay A power-off delay

0:00-3:00 (minutes: seconds)

Default: 0 seconds

Setrelay A closing delay.

Range:

Explain:

0 00=3:00 (minutes: seconds)
Setrelay A reopen delay,

Dretault: 0 seconds
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TD-TL—Output relays B, C. D, Eand F

Parameter 7D 'TL configures relay B, C, D, E, and F operations in the same way as parameter 7TA 7C configure relay A, See Relay
A Funetion for details,

Relay B is aswitching relay.

® 7D Relay B Function Defaunlt: Run

® TE Relay B ON Delay

® 7F Relay B OFF delay

Relay C s a switching relay.

® 7G Helay C Function Default; Trip

® TH Relay C ON Delay

® 7l Relay COFF delay

Relays D, E, and F can only be used when an input / output expansion card 15 installed, These relays do not support switching
delays and do not support the changeover contactor function.
Relay I is normally closed, and relays E and F are normally open.

® 7] Relay D Function Default: OFF
® 7K Relay E ON Delay Default; OFF
® 7L Relay F OFF delay Default; OFF

IM—Low current indication

The saft starter has a low current indication and a high current indication, and issues an abnormal working alarm in advance. The
current flag can be configured to display the abnormal current level between the normal operating current level and the under-
current trip level or the over-carrent trip level during operation, These flags can be used to send an exception to an external device
through one of the programmable outputs. These flags are cleared when the current returns to the normal operating range, which is
a 10% drop from the rated current of the programmed motor.

Range: 1% - 100% Rated current Default: 50%
Explain: Setthe low current indication point according to the motor rated current percentage.
TN—High current indication

Range: 50% - 600% Rated current Drefault; 100%
Explain: Set the high current indication point according to the motor rated current percentage.

70-Motor temperature indication

The soft starter has a motor temperature indication and issues an abnormal working alarm in advance. The motor temperature
indication may indicate that the motor operating temperature exceeds the normal operating temperature, but is below the overload
limit. Motor temperature indication can send abnormal conditions to external devices through one of the programmable outputs.

Range:  0%-160% Default; 80%
Explain: Set the motor temperature indicating working level as a percentage of the motor's thermal
capacity,

TP—Analog output A

Options: Corrent {% rated current) (default) The current expressed as a percentage of the rated current of the motor.
Motor temperature (%) Motor temperature expressed as a percentage of motor thermal capacity,

Motor Power (%) Measured motor kilowatt power, expressed as a percentage of maximum power.

Motor capacity (%) The measured motor apparent power is expressed as a percentage ol the maximum apparent power.
Motar power factor Motor power factor as measured by the soft starter,

Explain:

Measured motor power: V3 x average current x power reference voltage x measured power factor
Maximum motor power: V3 x rated motor current x power reference voltage. Assume power factor of 1
Measured motor apparent power: V3 x average current x power reference voltage

Maximum motor apparent power: V3 x rated motor current x power reference voltage

Select which information 1s reported through the analog output.

TQ—Analog Arange

Range: 0=20mA
4-20mA (default)

Explain: Sclect the analog output range.
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TR — Analog A maximum

Range: (% - GO0% Default: 1004%
Explain: Calibrate the upper limit of the analog output to match the signal measured on an external current
measurement device.

78 — Analog A minimum

Range: 0% = GO0% Default: 0%
Explain: Calibrate the lower limit of the analog output to mateh the signal measured on an external current

measurement device,

TT. 7U. 7V. TW—Analog output B

Parameter 7T ~7W configures the operation ol analog output B in the same way as parameter 7P-75 configures analog
output &. See Analog Outpul A for details.
Analog output B is only available ifan input / output expansion card is installed.

& Monitor
You can use these parameters to customize the contraller for individoal user needs.

BA-Language

Options: English {default)

Chingse

Espariol

Deutsch
Portugués
Francais

lItaliang

Fussian

Explain: Select the language in which messages and feedback are displayved on the dashboard.

8B and 8C—F1 and F2 button functions

Optiops: Mot set
Automatic start/ stop setting
Jog forward
Jog reverse
Explain: Select the function of the FI and F2 buttons on the operation panel.

MNote
Mo access password is required to use the F1 and F2 buttons. Regardless of the setting of parameter
— | 15B.users can use these functions.

Parameter write protection.

8D—Display current or power

Options:  Cuarrent (default)
Motor Power

Explain:  Select whether the soft starter displays current (Amps) or motor power on the main
monitoring screcn.

HE. BF. 8G. 8H—User programmable screen

Option: Blank selected arca does not display data, but displays long messages to avoid overlap.
Starter status Starter working status (starting., running, stopping or tripping}.

Can only be displayed in the upper left (default) and lower left corners of the screen.

Muotor current Three-phase average current,

Motor power factor Motor power factor as measured by the solt starter,

Power frequency The average Mrequency measured in three phases.

Motor power Motor operating power k'W.

Motar horsepower Motor operating power HP.

Motor temperature The motor temperature caleulated using the thermal protection model,
Kilowatt hours The number of kilowatt hours consumed by the motor through the soft starter.
Running hours The number of hours the motor has been running through the soft starter.
Analog input Analog input A level {see parameters 6N ~ 61*).

This setting is only available ifan input / output expansion card is installed.
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Description: Select what information the programmahble monitor screen displays,

BE  Upper left corner of the screen Default value: Starter status
8F  Upperright corner of the screen Default value; blank

BG Screen bottom left corner Default value: running hours

BH  Lowerright corner of the screen Default value: analog input

81 — Graphic data

The soft starter uses real-time performance charts to report characteristics of important operating parameters.

Option: Current (%% rated current) (default) Current expressed as a percentage of the motor's rated corrent.

Motor temperature (%) Motor temperature expressed as a percentage of motor thermal capacity.

Motor power (%) Measured motor Kilowatt power, expressed as a percentage of maximum power.

The motor apparent power measured by motlor capacity (%) is expressed as a percentage of the maximum apparent power.
Maotar power factor Motor power factor as measured by the soft starter.

|
Measurement: Measured motor power: ¥ 3 x average current x power reference voltage x measured power factor
Maximum motor power: ¥ 3 x rated motor current x power reference voltage. Assume power factor of 1

! -
Measured motor apparent power: ¥3 X average curvent X power supply reference voltage.

. | 5
Maximum motor apparcnl power: N 3 x rated motor current x power reference \-:]I[HHL‘

Deseription: Select what information the performance graph displays.

8J — Graphic display period

Options: 10 seconds (default)
30 seconds
I minute
5 points
10 points
30 points
I hour
Explain:  Set the graphic time scale Graphics replace old data with new data.

HK — Graphic maximum
Range: 0% — 600 Detaule: 400%

Explain: Adjust the upper limit of the performance graph,

8L — Graphic minimum

0% — 600% Default: 0%

Adjust the lower limit of the performance graph.

#M — Current calibration

Range: B5% - 115% Default: 100%,

Explain: Calibrate the soft starter's current monitoring circuit to match the external current
measurament '.‘.‘I'_]Llil'll'l'll:l'll.
Use the following formula to determine the necessary adjustment:

Current shown on soft starter display

calibration (%) = :
Current measured by external device

such as 102% = 664

63A

Allention
— This adjustiment affects all current-based functions and protections.
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8N — Power reference voltage
Fange: 100690 Defanlt: 400V

Explain:  Setthe power frequency voltage of the operation panel monitoring function. Use this setting
to caleulate motor power and apparent power (kVA), but it will not affect the control or
protection of the motor.

R0 Keep
Explain:  This parameter is reserved Lor future use,
0 Motor data-2

The soft starter can support two difTerent sets of motor start and stop data.

®  [fvouwanttouse the soft starter with two different motors (such as working / standby configuration),
use parameter 94 1o select the dual thermal protection model and configure parameters 98B - 9E according
to the second motor,

®  Tousc a soft starter with two sets of different motor data for the same motor {(two-specd motors or
applications with varying starting conditions), use parameter 94 to select the single thermal protection
model, and use parameters 10A to 100G to configure the start and stop curves as required . The sofl starter
will ignore parameters 9B ~ 9E and will use the settings of the main motor,

To select the second set of motor data, a programmable input must be configured as a parameter setting
selection (parameters 6A and 6F). This input must be activated when the soft starter receives a start signal.

— Allention
= Only when the soft starter 15 stopped, which set of motor data can be selected.

9A — Double thermal protection model

Options: Single model {default)
Dual model
Explain: Activate the dual thermal protection model, The dual thermal protection model is required

9B Motor rated current 2 only when the sofi starter contrels two different motors,

Range: Depending on model
Explain: Set the auxiliary motor rated current.
9C — Locked rotor time -2
Range: i 01-2: 00 {minutes: seconds) Default: 10s
Explain: Sct the maximum time required for the motor to reach the maximum temperature from

the cold state with locked rotor current.
Setaccording to the motor data sheet.

9D — Stall current 2
Range: 400% - 1200% Rated current Default: 600%
Explain: Set the locked rotor current of the connected motor as a percentage of the rated current.

Setaccording to the motor data sheet.
9E — Motor service factor 2

Range: 100% - 130% Rated current Default: 105%
Explain: Set the service factor for the second group of motors.
10 Start / stop method 2
10A — Starting method 2
Options: Constant current (default)
Adaptive Control

Select the soft start method.

10B — Starting ramp-2

Range: 1 - 180 (s) Default; 10s

Explain: Set the total start time of the adaptive control start or the ramp time of the current ramp
start (from the initial current to the current limit).
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10C — Initial current 2

Fange:

1000 - G00%

Default: 350%

Options: Set the initial starting current of the current ramp start as a percentage of the rated motor current.
Ser the initial current so that the motor starts to accelerate immediately atter starting to start.
Ifa current ramp start is not required, set the imtial current to the same value as the current limat.

1010 — Current limit 2

Range;

Options:

10 =004 Fated current Default: 350%

Sel the current limit for constani current soft start and current ramp soll start as a
percentage of the motor's rated current.

10E — Adaptive starting curve 2

Option:

Explain:

10F — Jump start time -2

Early acceleration

Constant acceleration {default)

Post-acceleration

Select which curve the soft starter uses for adaptive control soft start.

Range:
Explain;

10G — Recoil start amplitude 2

(-200H0 (s ) Default; 0000ms
Setthe kick start duration, Setting 0 disables kick start,

Range;
Explain:

10H — Stop mode 2

100% — TO0% Rated current Default: 300%

Set the kick start current amplitude.

Options:

Explain:

101 — Stop time 2

Taxi stop (default)
TVER soft stap
Adaptive Control
Brake

Select the stop method,

Range:

Explain:

10J — Adaptive stop curve 2

0:00 - 4:00 (Minutes: seconds) Default: Os

Setthe stop time.

Options:

Explain:

10K — Adaptive control gain 2

Earlv deceleration

Constant deceleration {default)

Deceleration

Select which curve the soft starter uses for adaptive control soft stop,

Fange:

Explain:

10L —Brake torque 2

194 - 200%, Default: 75%

Tuning the performance of adaptive control. This setting affects both start control
and stop control.

Range:
Explain;

10M — Braking Time-2

2051 Default: 20%

Setthe amount of braking torque used by the soft starter 1o slow down the motor.

Range:
Explain:

1-300(s) Defaunlt; 1s

Set the duration of DC power supply during braking stop,
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11 RTD Temperature

The soft starter has one RTDPT 100 input, which can be installed with six other PT 100 inputs throngh this RTDPT 100 and
ground fault protection card.

When the temperature exceeds a specified point, these inputs trip the soft starter. You can set a different trip temperature for
each input,

Only after installhing the RTD / PT100 protection card, can vou use the PT 100 to input B ~ F.

Range: 025000 Default: 50°C
Explain: Setthe RTD/ PT100 input trip point.

11A RTD A Trip temaperature

1B RTDB Trip temperature

11T RTD C Trip temperature

11D RTDD Trip temperaturs

1HE RTIE Trip temperature

11F RTDF Trip temperature

11G Reserve

L BN B BN BN IR BN

12 Slip Ring Motor

You can use these parameters to configure the soft starter for use with slip ring motors.

12A 12B-Motor data 1 ramp and motor data 2 ramp

Options: Single slope (default)
Shuangpo

Explain: Select whether to use single current ramp or dual current ramp for soft start. Set a single slope for the
non=slip ring induction motor and a double slope for the slip ring induction motaor,
Parameter 124 selects the main motor ramp configuration, and parameter 121 selects the auxiliary
motor ramp configuration,

12C—Conversion time

Options: 100-500 {ms ) Default: 150 ms

Explain: Set the delay from the closing of the rotor resistance relay to the start of the low resistance current
ramp. Set the switching time so that the contactor has enough time to close, but the motor does not decelerate,

Parameter 1 2C only applies if parameter 124 or 128 s set to "Double Ramp” and an output relay
is set to changeover contactor,

12D—Slip ring deceleration

Options: [0%a-90% Default: 50%
Explain: Set the conduction level when the rotor resistor is closed, as a percentage of full conduction.
Setting slip ring deceleration can avoid current pulse, but the motor has sufficient specd to start normally,

15 Advanced

15A—Access password

Orptions: 0000 - 9999 Dre Fanlt; G000
Explain: Sel an access password to control access to restricted sections of the menu.
Use o and P buttons to select the digit to be changed, and use the 4 and W buttons to change the value,
=] Nole
— | [fyou forget the access password, please contact vour local supplier to obtain the master access password,
You can usc this to reset the new access password,

| 5 B—Parameter write protection

Options: Read and write (default) allows the user to modify parameter values on the programming menu.

Read Only Does not allow the user to modily parameter values on the programming menu.
You can still view the parameter values.

Explain:gelect whether the operator panel allows parameters to be changed via the programming menu,
— Mote
e Any changes o the parameter write protection settings will take effect alfter the programming
menu is closed,
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15C—Emergency operation

Options:

Explain:

Attention

Disabled (default)

Enable

Stelect whether the soft starter allows emergency operation. In emergency running mode,
the soft starter starts (if not already running) and continues to work until the end of

emergency running, ignoring stop commands and trips. Emergency operation is controlled
by programmahble parameters.

It is not recommended to use emergency operalion continuously. Emergency operation may damage the
life of the starter because all protections and trips are disabled.
Using the starter in emergency operation mode will void the product warranty.

15D—Short-circuit thyristor action

Options:

Explain;

Attention

Three-phase control only (default)

Twuo-phase control

Select whether the soft starter allows two-phase control, For eritical applications, il one
phase of the soft starter is damaged, the soft starter 15 allowed to use two-phase control

to contrel the motor. Two-phase contral can only be used after the soft starter has tripped
and reset due to "Lx-Tx short circuit”,

Two-phase contrel can adopt two-phase sofi-start technology, so special care must be taken when
determining the specifications of the circuit breaker and protection, Contact vour local supplier

for assistance.
Attention

Only motors connected by star connection support two-phase control, I the soft starter is connected
vsing a delta connection method, two-phase control does not work.

The next time the control power is applied, the starter will trip due to an Lx-Tx short circuit, If the control
power 15 turned on again between two starts, the two-phase control does not work.

I 5E—Jogging torque

The soft starter can be jogged at low speed, which is convenient for precise adjustment of the belt position
and fivwhee] position, Both jog forward and jog reverse,

Range: 20%- 100%;

Defanlt: 50%%

Explain: Setthe jog operation current limit,

16 Protective measures

These parameters define how the soft starter responds to different protection events. The soft starter can trip, issue a
warning or ignore different protection events as needed,

Writes all protection events to the event log. The default action for all protections is to trip the sofl starter.

16P~ 16T RTD / PT100 protection can only be used after installing the RTD/ PT100 protection card,

Attention

The removal of the protection mechanism may endanger the safety of the starter and the motor and should
only be used in an emergency.

16A7 16X — Protective measures

Options: Starter trip
(delauli)
Alarm and record
Record only
Explain: Select the response of the soft starter to each protection,

16K network communication failure
I6L radiator overheating

16M battery ! clock failure

16N ground fault

160~ 16T RTD A ~ F overheating
16U Motor short circuit

16V Undervoltage

16W Overvoliage

16X low control voltage

1A Motor overload

168 Starting limit fime

16C Under current

160 Instantancous overcurrent
I16E Current imbalance

I6F Frequency

163 Input a tripped

16H Input b tripped

1ol Motor thermistor

l6) Starter communication
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Chapter 10 Application Examples

The following series of application notes can help you understand the advanced installation and configuration of soft starters
under specific performance requirements. Application notes explain various application conditions, including brake operation, jog
operation, pumping options, and advaneed protection options.

10.1 TInstallation With Main Contactor

The soft starter 15 installed together with the main contactor { AC3 class). The control voliage must be input at the input of the
contactor.

The main contactor is contralled by the soft contactor main contactor output. This output is assigned to output relav A (terminals
13, 14) by default.

1 Control veltage (depending on model)
Wit T |-/‘— - 2 Remote control input
—T—03- ol P e 3 Motor thermistor input
E l_,/_[f‘i]_l_] 4 RTD / PT100 input
B e Ma) b am a 5 24VDC output
: r/—r—_fﬁ_—l i Relay output
_'n}:'"—"—" 33‘31 l_[;l/_l ] o ; ?IT:::-EFE:;Z::DM:I
_ [?H_I o Motor terminal
é @ KMI1 Main contactor
:2-5: Fi Semiconductor fuse (optional)
i',' — I: e 51 Start./ stop contact
:;.‘ ] n 52 Reset contact
13, 14 Relay output A
- " 23, 24 Fun relay output
_rj' ] — l_jﬁ_— 31, 32, 34 Relay output B
L & +—D— 41, 42, 44| Relay output C

Lo
B
s
=

Caz 24

[

.

i =5
C—

=1z 13
A

o

1z lg iy

Parameter settings:
® parameter TA relay A function
Select 'Main Contactor’-Assign relay output A as the main contacior funciion {default setting).
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10,2 Installation With External Bypass Contactor

The soft starter is installed together with an external bypass contactor (AC1 ¢lass). The bypass contactor is controlled by the
soft starter's running output (terminals 23, 24).

KMI

o
o) s
gy
Fl
1711 [—B-FI 271
—f} P
LB Y v ]
__O—
Rl s
@~ to il o
o F
5013 i]r_: 6T
—u=F- £
L3B ;
E 1 Control voltage (depending on model)
i P r Remote control input
a I: e 3 Motor thermistor input
Al il .
o B 4 RTD/ PT100 input
-"g :[ . b 24VDC output
B Relay output
_E/ - . 7 Analog output
51 —_— s — — —0 8 Three-phase power
{24 14 H
o |~ b Motor terminal
g2 o3l 21 KM Main contactor
r\l _.-::. o F1 Semiconductor fuse (optional)
-3 —""f—é——D— 51 Start / stop contact
%7_2',' ' - 3 52 Resel contact
C42 52 13, 14 Relay output A
& f—ro
- e o s 23, 24 Run relay outpui
— "= 31, 32, 3 Relay output B
iy - 41, 42, 44 Relay output C
- j-;i 42
LE4 “
o — -
e B4
b e
ST : |
o e —
.
-"_‘., i
/_.‘_'.7 =
i 7 i
Lot o + o
(| | P hs n a I: Bl
— o — -0

Parameter settings:
@ Nospecial settings are required.
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10.3 Emergency Operation

During normal operation, the soft starter is controlled by two-wire remote control signals (terminals C31,C32).

Emergency operation is controlled by a two-wire circuil connected to input A (terminals C53, C54). When input A 15 closed,

the soft starter will run the motor and ignoere certain trip conditions.
— Altention

standards are required,
Be carcful

It is not recommended to use emergency operation continuously. Emergency operation may damage the life of the

starter because all protections and trips are disabled.

= Although emergency operation meets the functional requirements of the fire mode, how it is applied is not certified
and it is not recommended to use emergency operation in situations where testing and / or compliance with specific

Using the starter in emergency operation mode will void the product warranty.

Fi I_"—

-

b= =l

ey

l
J?_

I_.-»-"

——

-
bl

I
"
T
|
ﬁ'
ps

Control voltage (depending on model)

Remote control input

Motor thermistor input

RTD / PT100 input

24%DC output

Relay output

Analog output

Three-phase power

Motor terminal

Main contactor

Semiconductor fuse {optional)

Start/ stop contact

Reset contact

REelay output A

Run relay output

Relay output B

1
Fod 2
+ 0
LI -[ _ngl 3
;@ :
]
el i
S o
_l‘:; _‘:1 ?
51 | . = 8
5] ._. L 9
= =0
- Bt i KM
42 I. . . Fl
— = 1
i — " s2
54 1l
— = 13, 14
05 4
—0 2 23, 24
31, 32, 34
41, 42, 44

Relay output C

ie les
L]
8

ﬂ':t§ o% oF
—
e
-
[
+
aZ cn'-;"

—
-ﬂ{D I . |_‘\ ‘
: L
|
[
)

Parameter setlings:

® Parameter 6A input A function

Select "Emergency Run"-Specify input A for the emergency run function.
& Parameter 15C emergency operation

Select "Enable"-enable emergency running mode, |
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104 Auxiliary Trip Circuit

Dhuring normal operation, the soft starter is controlled by two-wire remote control signals (terminals C31, C32),

Input A {terminals C33, C54) is connected to an external teip circuit {such as the low-voltage alarm switch of a pumping
system). When the external circuit is activated, the sofl starter trips to stop the motor.

F1 | _E |£_ 7
1710 2T
i == 1
B nam® e 0
— —— 1
e [—BH | 1
o
124 -
.I: + 9 1 Control voltage (depending on model)
A1 i
@ :I. - 2 Remote control input
J'.;f 3 Muotor thermistor input
4 RTD/PT100 input
= - 13 5 24V DC output
| 2t | .._r_e: i Relay output
=9 ral = 7 Analog ontput
—_ e
i L/ 2 b Three-phase power
— —a s
- . 4 9 Motor terminal
i — :
| 1“'_l o ' - - kM Main contactor
g —e e T F1 Semiconductor fuse {optional)
3 [EiF] | -
E — - 51 Start/ stop contact
| 0 52 Reset contact
S LY —..__4—\':. 13, 14 Relay output A
' . 23, 24 Run relay output
31, 32, 34 Relay output B
2]
=T 2 41, 42, 44 | Relayoutput C
. s :I-
—
Bty

A

1 o

Parameter settings:

® Parameter 6A input A function
Select "Input Trip (N /07", Assign input A for auxiliary trip {normally open) function

® Parameter 6B enter A name

Select a name, such as "Low Yoltage®. Specify a name for the input 4.

® Parameter 6C input A trip

Set as required, For example, the "Only Run® limit input trip is valid only when the soft starter 1s running.

@ Parameter 6D input A trip delay

Set as required. Set the delay from input activation until the soft starter trips.

® Parameter 6E input A initial delay

Setitto about 120 seconds. Limit the input trip to 120 seconds after the start signal. This way, the pipeline has enough time to

increase the water pressure before activating the low pressure input,
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10.5 DC Braking With External Zero Speed Sensor

If the load may change during braking, the advantage ol using an external zero speed sensor is that the soft starter brake can be
turned off. This control method ensures that the soft starter brake is always turned off after the motor is stationary, thereby
avoiding unnecessary motor heating,

The following schematic shows how to use the zere speed sensor with a soft starter to turn of T the braking function when the
maotor 15 stopped. The zero specd sensor {A2) is often called the underspeed detector. Its internal contacts open at zero speed
and close when the speed is greater than zero. When the motor reaches the stop state, C33, C54 will be disconnected and the
starter will be disabled. After the next start command 15 issued (ie the next application of Kal), C33, C34 are closed and the

soft starter is enabled, _ : _ )
The soft starter must work in remote mode. Parameter 6 A input A function must be set to disable the starter.

Allention

If the braking torque is set too large, the motor will stop before the braking time is over, and the motor
generates excessive heat, which may cause damage to the motor. The braking torque must be carefully
configured to ensure the safe operation of the starter and motor.

Setting the braking torque too large will cause the peak current to start directly when the motor is stopped.
Make sure that the fuses installed in the motor branch circuit are correctly selected.

Adlention

The braking operation cawsed the motor to heat faster than the speed calculated using the motor thermal
protection model. Ifusing brake operation, install a motor thermistor or set a sutficiently long restart
delay (parameter 4h ).

-
[Em |
RN |
1 R I
r_".*_*_?"_"‘_T"_EEI.T BN

®
ol
n___

:H

| Control power A Off (ready)
C23, C24 | Start B Start
C31, C32 | Stop C Run
C41, C42 | Reset 3] Stop
C53, C54 | Programmable input A (starter disabled) E Zero speed
2 Maotor terminal ] Start signal
3 Three-phase power i Zero speed sensor
4 D¥i=able starter (shown on starter screen)

For details on how to configure DC braking, see Braking on page 27.

Be careful

When using DC braking, the power supply and the soft starter {input terminals L1, L2, L3) must be
connected in positive phase sequence, and the parameter is 4G.

The phase sequence must be set to forward,

Be careful

Ifthe braking torque is set too large, the motor will stop before the braking time is over, and the motor
generates excessive heat, which may cavse damage to the motor, The braking torque must be carefully
configured to ensure the safe operation of the starter and motor.

Setting the braking torgue too large will cause the peak current to start directly when the motor is stopped.
Ensure that the fuses installed in the motor branch circuwit are selected correctly
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10.6 Soft Braking

For large inertia load applications and / or variable load applications, a soft starter can be configured for soft braking.

[n this application, sofl starters are used with forward and brake contactors. When the soft starter receives the start signal {(button
51, close the forward rotation

Contactor (KM1), set control motor according to the programmed group motor.

When the soft starter receives the stop signal (button 52), open the forward contactor (KM1), and close the brake contactor (KM2)
after a delay of about 2-3 seconds (kel).

The KA is also closed to activate the second set of motor settings programmed by the user for the desired stop performance
characteristics.

When the motor speed is close to zero, the zero speed sensor (A2) stops the soft starter and disconnects the brake contactor (K2,

L

1wl [ET1 K wil | K72
mER mi

| Control voltage (depending on model ) KAS | Brake relay

2 Remote control input kA4 | Zero speed sensing relay
3 Motor thermistor input EMI | Line contactor {operation)
4 RTD/PT1OM input KM2 | Line contactor (brake)

5 Relay output KTl | Rundelay timer

& Three-phase power KI2 | Braking delay timer

7 | Motor terminal KI3 | Zero speed sensing delay relay *,
A2 | Zero speed sensor. 51 Starting contact

Fl Semiconductor fuse {optional) 52 Stop contact

KAl | Running relay 5} | Reset contact

KAZ | Starting relay

#* The KT3 timer is required only if the zero-speed sensor is a relay type that performs a self-test after power-on and then
immediately disconnects the output.

parameter settings:

® Parameter 6A input A function. {Terminals C53, C54)

& Select "Motor parameter selection”-specily input A for motor parameter selection.

o Usze the first group of motor parameters to set the starting performance characteristies.

® Use the second set of motor settings to set the braking performance characteristics.

& Parameter 76 relay C function

e Select "Trip"-specify the trip function for relay output C.

—y Note
— If the soft starter trips due to the power frequency (parameter 16F frequency) when the brake
—  contactor KM2 is opened. modify the frequency protection setting,
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10.7 Two-speed Motor

High-speed contactor (Kml ), low-speed contactor (KM2) and star contactor (KM 3} can be used, and a sofi starter
can be configured for two-speed Dahlander motor control,

Be carcful
— | Pole amplitude modulation (PAM ) motors use external winding configuration te effectively change the
rotor frequency, thus changing the speed. Sofl starters are not suitable for use with such two speed motors.

When the sofi starter receives the high-speed start signal, close the high-speed contactor (KM 1) and star contactor (Km3), and
then set the control motor according to the first group of motors.

When the soft starter receives the low speed start signal, close the low speed contactor (km2 ). Input a is closed and the soft starter
sets the control motor according to the second set of motors,

Control power

Femote control input

Motor thermistor input

ETD/ PT100 input

Relay output

Three-phase power

Mator terminal

Femote control low speed start input

Remaote control high speed start input

Semiconductor fuse (optional)

Femote start relay (low speed)

Remote start relay (high speed)

Line contactor (high speed)

Line contactor] Low speed)

Starting contactor (high speed)

Reset contact

Felay output ©
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] | 2
: 8 3
Fi HEH—E . 4
-'—':": i 2Tl B ;r: 5
. '--—-z 1 4:T2 o Iv:
= A T g ol 6‘
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by | =) 8
9
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L @[ ¥
] o T KAl
L& s \ KA2
fe 9 o
n _: ‘:L EM2
|_/_4-'_ KM3
E_.'.;h s
i i 41, 42, 44
AT

j— Be careful

Parameter setiing:
* parameter 6A input a function (terminal C33, C34)

= Contactors KM2 and KM3 must be mechanically imerlocked.

Select "motor parameter selection” one to specify input a for motor parameter selection.

%et the high-speed performance characteristics with the - Group Motor seltings.

Use the second set of motor settings to set the low speed performance characteristics.

® parameter 7g relay C function
Select "trip” - specify trip function for relay output C

— | Attention

If the soft starter trips due to the power frequency (parameter 16F frequency) when the high-speed start

signal (9)is disconnected, the frequency protection setting shall be modified.
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10.8 Slip Ring Motor

A sofll starter can be used to control the slip ring motor using the rotor resistance.

R1

2T1

---E;--—

. SL3
—-BEF -

= s
—E [CE
e ! 1 Control veliage (depending on model )
= P - 2 | Remote control input
i_‘i 8 0 = k] Motor thermistor input
o 0 4 | RTD/PT100input
|__/__’;'f - 5 | 24VDC output
by — 3 abh & Relay oulput
i e Lo 7 | Analogoutput
8| L L% b3 Three phase power supply
Q Slip ring induction motor
— B KM1 | Change over contactor
. 'L_'ZI- Fl Semiconductor fuse (optional)
51 | Start/stop contact
52 | Resctcontact
Rl | Rotorresistance (external)

Debugging

1. Configure the soft starter as follows;
Parameter setting: parameter 7d relay B function
Select 'change over contactor'
» parameter 7e relay B open delay
Setthis parameter to the maximum time (3 minutes: 00 seconds).
o parameter | 2a motor data 1 ramp
Select 'double slope’ (for slip ring induction motor control )
® parameter 120 conversion time
The default setting is 1530 milliseconds. Set this value to a value greater than the phase closing time of the
change-over contactor (KM ),
# valuepoint 1200 slip ring reduction
The default setting is 50%. Set this parameter large enough to allow the motor to accelerate immediately
after the rotor resistance (R 1) is bypassed, if set Small enough to avoid motor current pulse,
2. Start the motor under normal load and record the time required for the motor to reach a constant speed when the circuit has
external rotor resistance (R.1).
Stop the motor as soon as it reaches a constant speed. Change parameter Te to the recorded time value.




Application example

3. Start the motor under normal load conditions and moniter the speed characteristics and motor current of the motor after the
switching contactor (K.M1) is switched and the stator resistance (K1) is shorted.

If the motor does not accelerate immediately after the conversion, increase the setting of parameter 1200

If the motor current changes abruptly after the conversion, the setting of parameter 12D needs to be reduced.,

100%

apeed

time

R1 constant speed

Farameter TE Relay B Open Delay

Firstslope

Second slope

KMI1 closed

Parameter 12C conversion time

e (wo | ma| —

Operating mode {1<120% of motor rated current)

MNote

— In order for this device to work properly, only the motor settings of proup-are used. Use only
constant current starting method (parameter 2A starting method).




Fault Resolution

Chapter 11 Fault Resolution

11.1 Protection Response

When a protection condition is detected, the soft starter writes the protection condition to the event log, It may trip and may
issue a warning, The soft starter response depends on the protective measures setting (parameter setting 16),

The user cannot adjust one or more of the protection responses, These trips are wsually cavsed by external events (such as
phase loss), or they may be caused by internal faults of the soft starter. These wips have no related parameters and cannot be
set as warnings or logs.

If the soft starter trips, you need to identify and clear the conditions that triggered the trip, reset the soft starter, and then
restart. To reset the starter, press the RESET button on the control panel-or activate the "Reset remote input™.

If the soft starter alarms, the soft starter will reset automatically after the cavse of the alarm is eliminated.

11.2 Trip Message

The following table lists the protection mechanisms and possible trip causes of the soft starter. Some settings can be
adjusted with parameter settings 4 protection settings and parameter seitings 16 protection measures, while other settings
are built-in system protection and cannot be set or adjusted.

Display Possible cause / suggested solution
T S— Determine and exclude activation conditions for analog input A,
nalog mputtrip Related parameters: 6N, 60, 6F
- The operation board did not receive data from the control PCB. Check that the cables on the
Waiting for data starter are properly connected and installed.

Arcal-time ¢clock verification error has oceurred, or the backup battery voltage is too low,
If the battery voltage is too low and the power is off, the date / time setting will be lost.
Resetthe clock.

Related parameters: 16M

Battery / clock

Controller This 1s the name chosen for the programmable input. See Input Trip,

Current imbalances can be caused by motar problems, environmental problems, or
installation problems, such as:

® Unbalanced supply voltage

& Motor winding problem

@ Small motor load

® Input terminals L1, L2, or L3 lack phase in operating mode

The thyristor has an open circuit. Only by replacing the thyristor and checking the
performance of the starter can the diagnosis be clearly determined.

Whether the thyristor is malfunctioning,

Related parameters: 4H, 41, 16E

Where X is 1, 2 or 3.

Internal fault (PCB failure). When the thyristor power is cut off, the current transformer
cirenil output does nol reach zero,

Contact vour local supplier for advice.

This trip cannot be adjusted.

Related parameters: None

Current imbalance

Current read error LX

Trip limit time trips can occur in the following situations:

Starting limit time # Parameter | A motor rated current is not suitable for this motor

# The parameter 2D current limit is set too small

& Parameter 2B start ramp time is set to be larger than the 4 A setting start limit time

# Parameter 2B The starting ramp time is set too short, it is not suitable for large inertia loads
when using adaptive contral

Related parameters: 1A, 2B, 200, 44, 4B, 9B, 108, 10D, 16B

Where X is phase 1. phase 2, or phase 3.

The thyristor does not trigger as expected. The thyristor may be malfunctioning, or the
internal wiring may be malfunctioning.

This trip cannot be adjusted.

Related parameters: None

Trigger failed PX

This trip cannot be adjusted.
ITthe solt starter uses a delta connection instead of a star connection Lo connest the motor,
) , it can support larger motor rated current values, I the soft starter is connected using the star
Excessive rated current connection method, but the programmed setting of parameter 1A motor rated current exceeds
(Rated current is out the maximum value of the star connection method, the soft starter will trip when starting
of range) {see Minimum anlu:l Maximum Current Scltmg:on page 71} .

If the soft starter is connected to the motor using a delta connection method, the soft starter
may not deteet the connection correctly. Contact your local supplier for advice.
Related parameters: 1A and 9B
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Display

Possible cause / sugpested solution

Frequency (power)

This trip cannot be adjusted.

The power frequency 15 outside the specified range.

Check whether other equipment in this range affects the power supply, especially variable
speed drives and switching power supplies.

IT the soft starter is connected to a generator set, the generator may be too small, or there
may be speed regulation problems.

Related parameters: 41, 4K, 4L, 16F

Grround fault

This fault occurs only when an RTD 7 ground fault card is installed. Test output cable
insulation and motor insulation. [dentify and ehiminate any ground fault canse.
Related parameters: 40, 4P, 16N

Radiator overheating

Check if the cooling fan is working. [T installed in a cabinet, check for adequate ventilation.
During the starter's start and operation, the fan works and continues to work for 10 minotes
after the starter enters the stopped state.

— Maole
e | Models 00238 to 00538 and 01708 do not have cooling fans. For models witha
— 1 cooling fan, the fan is turned on at startup and turned off after 10 minutes of inactivity

Related parameters; 16L

High level

This is the name chosen for the programmable input. See Input Trip.

High pressure

This is the name chosen for the programmable input, See Input Trip,

Input Trip

One of the inputs of the soft starter is set to the trip function and is activated, Check the input
status to determine which input is active, and then exclude the trigger condition.
Related parameters; 6A. 6B, 6C. 6D, 6E. 6F, 6G. 6H. al. 6J. 16G. 16H

Instantaneous Overcurrent

The soft starter reports this trip when any of the following conditions oeceur;
The motor power increases sharply. Canses may inclode transient overload conditions
exceeding an adjustable delay.
Related parameters: 2U. 2V, 16P
The current through the motor exceeds the built-in trip point of the soft starter.
7.2 times of parameter 1A Moror rared curreni
6 times the starter current rating
Causes of transient overcurrent include locked rotors, or a malfunction of the motor or wiring.

This trip cannot be adjusted,
Related parameters: None

Internal fault X

This trip cannot be adjusted.

The soft starter has tripped due to an internal fault. Contact vour local supplier for the
meaning of fault code { X).

Related parameters: None

L1 Phase Loss
1.2 Phase Lass
L3 Phase Loss

This trip cannol be adjusied.

Before starting. check whether the starter has detected and displayed a phase loss.

Inthe running state, the starter detects that the current of the affected phase has dropped below
2% of the programmed motor's rated current, and the duration exceeds | second, which indicates
that the phase on the line side is missing or the connection to the motor is disconnected,

Check the power, input and output connections of the starter and the motor.

Failure of thyristor, especially open circuit of thyristor, will also cause phase loss, Only by
replacing the thyristor and checking the performance of the starter, can the diagnosis of the
thyristor fail clearly.

Related parameters: None

L1-t]l 8hort
L2-t2 Short
L3-13 Short

Before starting, check whether the starter detects and displavs a short circwit of the thyristor
ot an internal short circuit of the bypass contactor, If the starter is connected to the motor
using a star connection method, consider using a two-phase contral method to keep the
starter working until the starter can be repaired.

[ Mote
— | Only motors connected by star connection support two-phase control. 1T the soft starter
—J isconnected using a delta connection method, two-phase control does not work.

The next time the control power is applied, the starter will trip due to an Lx-Tx short
cireuit, ITthe control power is turned on again between two starts, the two-phase
control does not work.,

Related parameters: 15D
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Display

Possible cause / sugzested solution

Low control voltage

Low level

The soft starter has detected a drop in the control voltage,
#® Check external control power (terminals A1, A2, A3) and reset the starter.
If extermal control power is stable:

#® [t may be that the 24% power supply on the main control PCB s faulty, or the bypass drive
PCE may be faulty (only the internal bypass type). Contact your local supplier for advice.
In the ready state, this protection is not activated.

Related parameters: 16X

This is the name chosen for the programmable input. See Input Trip,

Low pressure

This is the name chosen for the programmable input. See Input Trip.

Motor overload
{thermal maodel)

The motor has reached its maximum thermal capacity, Overload may be caused by:
#® Soft starter protection setting does not match the thermal capacity of the motar
@ Too many starts per hour
@ The output is too large
® Damaged motor windings

Remove the cause of the overload and allow the motor to cool

Felated parameters: 14, 1B, 1C, 1D, 164
Attention
Parameters 1B. 1C and 1D determine the trip current of the motor overload
protection. The default settings of parameters 1B, 1C and 1D provide maotor
overload protection; level 10, trip current, FLA (rated current) 105% or equivalent,

111

Motor 2 overload

Refer to Motor Overload { Thermal Model) above.

Attention

Only applicable after programming the second group of motors,
Related parameters: 9A, 9B, 9C, 90, 9E, 164

Motar connection TX

Where Xis 1,20r 3,
The motor is connected to the soft starter using a star connection or delta connection method.
® Check cach connection between the motor and soft starter to see if the power supply circuit
isunblocked.
® Check the connections on the motor terminal bax,
This trip cannot be adjusted.
Related parameters: Noneg

Motor thermistor

®The motor thermistor input is enabled and the resistance of the thermistor input exceeds
3.6 kL for more than 1 second.
o Motor winding iﬁ overheating, Defermine the cavse of overheating, allow the motor to cool,
and then restart the motor.
# The motor thermistor input is turned on.
— Allention
— | WanefMective motor thermistor is no longer used, a 1.2k{} resistor must be connected
— | between terminals B4 and BS,
Related parameters: 161

MNetwork communication
{between interface and network)

The network master has sent a trip command to the starter, or there is a problem with
the network communication.

Examine the cause of communication problems on the network.,

Related parameters: 16K

Mo traffic

Mot ready

This is the name chosen for the programmable input. See Input Trip.

Check input A (C53, C34). Itis possible to disable the starter via a programmable input.
If parameter 6A or 6F is set to disable the starter and there is an open circuit on the
corresponding input, the soft starter will not start.

Parameter is out of range

This trip cannot be adjusted.
# The parameter value is outside the valid range.
The operator panel will display the first invalid parameter.
# Anerror oceurred while loading the data from the EEPROM into the RAM after the
operation board was powered on.
# The parameter setting or actual value on the operation panel does not match the
starter parameters.
» "Load user settings” was selected, but no saved files are available,
Reset fauli. The starter will load the default settings, 1§ the problem persists, contact yvour
local dealer.
Related parameters: None
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Display

Possible cause / suggested solution

Phase sequence

The phase sequence on the soll starter input terminals (L1, L2, L3). s incorract.
Check the phase sequence on L1, L2, L3, Make sure the seiting in parameter 4G is
suttable for the device.

Related parameters: 4G

PLC

This 15 the name chosen for the programmable input. See Input Trip.

Power-down / power circuit

This trip cannot be adjusted,

When a start command is issued, one or more phases of the starter are not energized.

Check whether the main contacior is closed when the start command is 1ssued and whether
itis closed until the soft stop is completed, Check the fuse. [T the soft starter is tested with a
small motor, at least 2% of the minimum rated current must flow through each phase.
Related parameters: None

Pump failure

This 15 the name chosen for the programmable input. See Input Trip.

RTI} A overheated to RTD
6 overheated.

Above the RTD S PT 104 set temperature, the soft starter trips. [dentify and exclude activation
conditions for the corresponding inputs.
Attention
a Pt100 B~ PTI00 G can only be used after RTD/ PT100 and ground fault card
— | arcinstalled.
Related parameters: 11TA, T1B, 11C, 110, TIE, 11F, 11G, 160~ 1all

RTI¥circuit failure

The displayed RTD S PT100 has a short circuit. Check and exclude this condition.
Related parameters: none

Starter communication { connect
Fort and soft starter)

There is a problem with the connection between the soft starter and the optional
ommunication interface. Remove the interface and reinstall i,

If the problem persists, contact your local dealer,

The soft starter has an internal communication error. Contact vour local dealer.
Related parameters: 16

Disable starter

This is the name chosen for the programmable input. See Input Trip.

Thermistor circuit

The thermisior inpui is enabled. and:

® The input resistance is less than 20 0 {ihe cold resistance of most thermistors is greater
than this value), or a short circuit has occurred, Check and exclude this condition.

Related parameters: nonc

Time limit overcurrent

The soft starter has a built-in bypass and reguires a large current during operation.

(When the protection curve of 10A is tripped, or the motor current rises to 600% of the motor
rated current setting value. )

Related parameters: none

The motor current drops sharply, which is caused by unloading. Causes of descent include

Under eurrent broken components {shafts, belts, or couplings), or the pump is idling.
Related parameters; 4C. 4D. 160
Unsupported option This trip cannot be adjusted.

(Triangle connection method
{This feature 15 not supported)

The selected function cannot be used (for example, the triangle connection method does
not support jog).
Related parameters: None

Vibration alarm

This is the name chosen for the programmable input. See Input Trip.

VEC failure PX

Where Xis1,20r3.

Internal fault (PCB failure). Contact vour local supplier for advice.
This trip cannot be adjusted

Related parameters; None
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11.3 General faults

Fault Resolution

The following table describes known soli starter failures without tripping or warming.

Svmptom

Possible reason

Starter "Not Ready™

Check input A{C353, C54). It is possible to disable the starter viaa
programmable input. If vou participate The number 64 or @F is set to starter
disabled and the corresponding input. [f there is an open circuit, the soft
starter will mot start.

The soft starter does not respond to START
or RESET on the operation panel.

The soft starter may be in remote control mode. When the soft starter 15 in
remote mode, The local LED on the actuator does not light up. Pressthe L/ R
{lecal / remote) button once 1o switch to local control.

The soft starter does not respond to commands
from the contral inputs.

The soft starter may be in local control mode. When the soft starter is in local
conlrol mode, The local LED on the starter 15 on. Press the LS R (local /! emote)
button onee to switch te Local control,

The control cable may be connected incorrectly, Check remote control start
input, remaote control stop impat Aad remote control reset inpul are conligured
correctly (see Control Cables on page 6 for details)The signal sent to the
remote control input may be wrong, Activate each input signal in turn and test.
input signal. The carresponding remote control input LED on the starter
should be on.

The soft starter does not respond to start
commands from local control or over-control.

The soft starter may be waiting for the restart delay to elapse. Restart delay
length is subject to parameters 4M restart delay control.

The motor may be too hot to start. [T parameter 4N Motor Temperature
Measurement is set to Measure Only when the soft starter caleulates that the
motor has sufficient thermal capacity to successfully complete the start,

The soft starter is allowed to start. Wait for the motor to cool down before
attempling to start. It is possible to disable the starter via a programmable input,
If parameter 6A or 6F 15 set as starter disabled [T there is an open circuit on the
corresponding input, the seft starter will not start. 1M no longer needed Disable
the starter and close the input circuit.

— Mote
— | Parameter 60 Local / Remote: Controls when the L/ R (local / remote)
—1 hutton is enabled.

When usimg two-wire remote control, resetis
not performed afler automaiic reset.

The two-wire remote control start signal must be canceled, and then the start
signal reapplied 1o restart.

When using two-wire remote control, the remote start
! stop command overrides the automatic start | stop setiing.

The autoe start S auto stop function can only be used in remote mode with three
or four wire control.

Ifthere is a connection between the thermistor
inputs B4 and B3, or if the motor thermiztor
between B4 and B3 is permanently removed,
a non-resettable thermistor circwit will trip.

After establishing the connection and activating the short-circuit protection,
enable the thermistor input. Remaove the connection and load the default
parameter group, This will disable the thermistor input and clear the trip,
Connect a 121 to the thermistor input

Set the thermistor protection to "record only" (parameter 161).

When using two-wire remote control, the remote start
! stop comumand overrides the automatic start / stop selting,

The auto start / auto stop function can only be used in remote mode with
three or four wire contral.

The soft starter cannot control the motor
correctly during the starting process.

The motor cannot reach full speed,

Ifa small motor rated current setting (parameter la) is used, the starting performance may
be unstable. This may affect the usc of soft starters on small test motors rated from 5 Ato
50 A A power factor correction capacitor must be connected at the power supply end of
the soft starter, To contral dedicated The power factor correction capacitor contactor
connects the contactor to the operation relay terminal.

If the starting current is too small, the motor cannet produce encugh lorque to
accelerate to full speed. The soft starter may trip due to the starting limit time.,

Be careful

the expected state,
The load may be blocked, Check whether the load is serionsly overloaded
and whether the rotor 15 locked.

Motor operation is unstable.

Ensure that the motor starting parameters are suitable for the application
and use the expecied motor starting curve. [f parameter 6A or 6F is sct as
muotor parameler selection, check whether the corresponding inpul is in
The thyristor in the soft starter must have a current of at least 5A to be locked. If the rated
current is less than When testing the soft starter on the motor of 5A, the thyrister may
not lock normally.
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The motor is irregular or noisy.

If the soft starter is connected to the motor by triangle connection method,
the soft starter may not be inspected correctly
Test connection. Contact vour local supplier For advice,

Soft stop ends too fast.

The soft stop setting may not be appropriate for the motor and load. Check the
scthings of parameters 2h, 21, 10h and 101,
[fthe load of the motor 15 very small, the function of soft stop s very himited.

Adaptive control, braking, inching and
two-phase control functions do not work,

These functions can only be used with star connection. ITthe sofl starter is
connected with triangle connection method, these functions will not work,

After the adaptive control is selected,
the motor 18 started normally, and the
second start is different from the first start,

The first adaptive control start is a real constant current so that the starter can
understand the motor characteristics.
Adaptive control is used for subsequent starting,

When this option is selected, two-phase
control does not work.,

The next time control power is applied. the starter will trip due to Lx-Tx short
circuit. ITthe control power is switched on again between two starts, the
two-phase control will not work.

Starter "waiting for data

The operation board did not receive data from the control PCB. Check the cable
of the display on the starter Whether the connection and installation are correct,

The display of the operation panel
is in disorder,

The fixing serews of the operation board may not be tightened, causing
mtermittent connection. Tighten the operation panel
Fix the screws or install the four corners in place.

Display distortion

Check whether the fixing serews of the operation board are tightened too
tightly. Loosen the screws slightly.

Unable to save parameter settings.

Make sure that after adjusting the parameter setlings, press the menu (store)
button to save the new values. If you press exit{exit), changes are not saved.
Check whether the parameter write protection ( parameter 15b) is set to read-
write. If parameter write protection is set If it is read-only, vou can view the
parameters, but you cannot change them, You must enter the security access
password To change parameter write profection settings.

EEPROM on operation panel. May be faulty. Failure of EEPROM will also
cause sofl starter Trip, and an error message will be displayed on the operation
pancl: parameter out of range. Contact local supplier Ask for advice,

Attention! Cut off the main power supply

If the three-phase power supply is connected, the soft starter will not
activate the operation simulation. This can prevent accidents
Trigger direct start.




Appendix

Chapter 12 Appendix

12,1 Specifications

Model code

f=Comprehensive

Rated Power
5.5=5.5KW

Product name company name




Appendix

Minimum and maximum current settings

The minimum rated current setting and the maximum rated current setting of the soft starter depend on the model:

Muodel Star connection method Rated current of delta connection method
KAINTE-5.5-4 114 laA
XA3IT5-7.5-Z 154 2IA
XAITE011-2 23A J4A
XAIT5-015-2 304 444
XA31T75-018-Z iTA 35A
XA3175-022-2 454 aTA
XA3175-030-2 aiA 894
XAI75-037-Z T5A 1A
XKAIIT5-045-2 LR 133A
XAIT5-055-7 [RRIEN 163A
XAIT5-075-7 1504 2224
XAIT5-090-Z 180A 2664
KAZLT5-110-Z 2204 3354
XA3175-132-2 2554 ITTA
KAZLT5- 160-2 3204 474A
KA3Z175-185-2 3T0A S48A
KAIIT5-200-7 400A 592A
XKAIIT5-220-2 4254 620A
XKA3T5-250-Z S00A T 404
KAIT5-280-7 360A 829A
XAIT5-320-2 630A 932A
XA3IT5-350-2 TOOA 10364
XAZ175-400-Z E00A 11844
KA3175-450-2 00 A 13324
XA3T5-500-2 1O00A 14804
XKA31T75-630-Z 1200A 1776A
XKAIITET00-Z 14004 20724
XKAIT75-800-Z l600A 2368A
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Size and weight

Appendix
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Model A B c ) E F G H Wiigght

mm mm mim mm mm mm mim mm

5. Skw~55kw 152 92 292 260 25 | o] e | cianii)]| | 52

75kw~110kw 274 160 408 385 260 | applicable | spplicabe | applicable|  17-3
320 Not Mot Mot

132kw~350kw H0 64 330 290 | ypplicable | applicable | applicable 33.5

{160+2)

480 Mot Mot Nt

400kw-E00kw 600 — 823 788 393 | ypplicable | applicable | applicable| 900
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12.2 parameter value

If wou need the assistance of the supplicr or service technician, please fill in all parameter scttings in the table below,

i Motor data - 1 User seltings 1 User settings 2
1A Rated current of motor
1B Locked rotor time
1C Locked rotor current
1D Service factor of motor
2 Start/ stop MODE-1
A Starting mode
m Starting ramp time
c Imitial current
s Current limit
2= Adaptive starting curve
¥ Jump start time
20 Jump start amplitude
2H Stop mode
21 Stopping time
2] Addaptive stop curve
K Adaptive control gain
2L Braking torgue
2M Braking time
k! Auto start / stop
3A Auto start mode
B Auto start time
c Automatic stop mode
iD Auto stop time
4 Protection settings
EEY Starting limit time
4B Starting limit Time-2
4C Undercurrent
4D Under current delay
4E Instantaneous overcurrent
4F Instantaneous overcurrent delay I
4G Phase sequence
4H Current imbalance
4l Current unbalance delay
41 frequency measurement
4K Frequency variation
4L Frequency delay
4M Restart delay
AW Motor temperature measurement
40 Earth fault current
4P Earth fault delay
40 Retain
4R Retain
45 Retain
4T Retain
5 Automatic reset trip
5A Auntomatic reset function
iB Maximum reset times
5C A breset delay
3D Cresetdelay

T0
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b Input

B4 Input a function

fi 2] Enter a naine

6 Input a trip

60 Input a trip delay

&sF Input a initial delay

aF Input b function

a0 Enter b name

&H Input b trip

6l Input b trip delay

&l Input b initial delay

fk Input ¢ funetion

6L Input d function

ah Remote reset logic

6N Analog input trip

H0 Analog input range

aP Simulated trip point

a0} Local / remote:

aR Remote control communication
7 Output

TA Relay a function

it Relay a opening delay
I Relay a off delay

D Relay b function

7E Relay bon delay

TF Relay b off delay

TG Relay ¢ function

TH Relay c on delay

7l Relay ¢ off delay

7] Relay d function

TK Relay e function

7L Relay f function

™ Low current indication
™ High current indication
70 Muotor temperature indication
TP Analog output a

T Analog arange

TR Analog amax

75 Analog a min

T Analog output B

U Analog B range

T Analog B Max

TW Analog B min

] momnitor

BA language

5B Flbution function

BC F2 button function

E1K Display current or power
8E Top left corner of screen
aF Top right corner of sereen

7l
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B0 Bottom left corner of sereen
HH Bottom right carner of sereen
]| Graphic data

&I Graphic display period

RK Graphic display maximum
8L Graphic display minimum
BM Current calibration

BN Main supply voltage

0 Woltage calibration

9 Mator data-2

LEY Double thermal protection model
o Maotor rated current - 2

aC Locked rotor time-2

ap Locked rotor current-2

9 Motor service factor-2

10 Start / stop mode-2

[IEN Starting mode-2

108 Starting ramp-2

10C Initial current - 2

100 Current limit-2

10E Adaptive starting curve-2
10F Tump start time-2

106G Tump start amplitude-2
10H Stop mode-2

101 Stop time-2

10 Adaptive stop curve-2

10K Adaptive control gain 2
10L Brake torque-2

10 Braking Time-2

i1 RTD temperature

1A RTINPTIORASC

B RTDVPTION B

1 RTMPT OO0 CC

1D RTD:PT 00 D5

1E RTEMPTIO0 E°C

11F RTEMPTIO0 F°C

111G Reserve

12 Slip ring motor

124 Motor data | ramp

128 Motor data 2 ramp

12C Conversion time

12D Slip ring reduction

15 Senior

154 Access code

158 Parameter write protection
15C Emergency operation

150 Short circuit thyristor action
16 Protective measures

164 Motor overload

168 Starting limit time

[ile Undercurrent

T2
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16D Instantaneous overcurrent
16E Current imbalance

16F Frequency

106G Input a trip

16H Inputb trip

161 Motor thermistor

I6] Starter communication
il Metwork communication failure
lak Heatsink ot

16aM Battery / clock Tailure
1aM Grounding fault

160 RTEPTHON A

16PF RIDPTIN B

160 RTLVPTION ¢

I6R REDVPTIOR (2

165 RIDPTINE

16T RTDVPTI0 F

16l Maotor shorl circuit
16Y Retain

16W Retain

16X Low control voliage
20 limit

T3
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Chapter 13 MODBUS user manual

13.1 Important usage information

When remotely controlling the soft starter, all necessary safety precautions should be taken. Warn others that the machine may be
at any time start,

The installer must follow all instructions in this manual and follow the corresponding electrical installation practices.

When installing and using R5-485 equipment, observe the internationally accepted R5-485 communication standard.

13.2 Setting

Protocol, address setting

1. Communication address: set by DIP switch
2. Baud rate: 9600bps;

3. Protocol: Only RTU mode can be used;

4, The communication format 15 fixed as §;N:1

13.3 Modbus function

The Modbus interface supports the following Modbus functions:
® 03Recad multiple registers.
@ 06 Write to a register.

Dwoes not support Modbus broadcast function

Read address:

& Fead multiple registers 40003 to 40008,

® Write a register 40002,

® Read and write multiple registers 40009 1o 40599,
{40009 address corresponds to the extended menu 1A,
40010 corresponds to 1B, Successively)

@ Asingle write register 40002 or multiple wrile registers

40600 to 40631,
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13.4 Modbus Register

All registers can be read / written multiple times (unless otherwise stated).

Register Explanation Bit Details
Send the command to the starter and write the
required value:
| = starl
2=stop
d (1o 2 I= Rcs:ct
40002 E;,T[];TEME} 4= Quick stop (coast stop}
3to7 5= Forced commumnication trip
&= Start with parameter 1
7= Start with parameter 2
save
1 =ready
2 =starl
3= rmn
4 =Stop (including braking)
40003 Starter status Oto 3 5 =Restart delay (including temperature check)
fi=1rip
7 =programming mode
& = Jog forward
9= Jog reverse
I =Positive phase rotation {only valid when hit6 =1}
1 =Current exceeds rated current
=Moot initialized
6 1 =initialization
0 =Remoie control communicalion is normal
7 I =Remote control / communication equipment mal function
40004 Trip code Oto 7 See trip code page 8
40005 ° Maotor current Oto 7 Three-phase motor average current (A)
A0006 Motor temperature Ota7 Motor 1 temperature (thermal model)
. . Oto2 Product parameter list version
40007 product information
Ito7 Product type code
40008 Serial protocol version 1o 7
. Parameter management Manage soft starter programmable parameters
40009 One / mulliple read or write a7 i & Prog B )
(o 5 Binary protocol version number
40600 Version 6o R Parameter list version number
Gto 15 Product type code
404601 Save
: (ta 7 0 = parameter has not changed
40602 ° Changed parameter number 1t 253 = index number of the last parameter changed
1o 13 The total number of parameters available in the launcher
0o 13 The value of the last changed parameter (same value as
40603 ° Changed parameter value indicated in register 40602)
l4tol5 Save

8
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Register Explanation Bit Details
0 =reserved
1 = ready
2 =start
3 =run
4 =stop
0o 4 5 = Mot ready (restart delay, restart lemperature measurement,
run simulation)
G=1rip
7 =programming mode
8 =Jog forward
9= Jog reverse
5 | =warning
40604 Starter status
" 0= not initialized
1 = initialized
7 (1 = local contral
| = Remote control
(= Starting from the last parameter read, the parameter
8 has been changed
I = parameter has not changed
9 0 =negative phase sequence
| = positive phase sequence
1ol s See Trip Code Page B
. Oto 13 Average rool mean square current of all three phases
40503 Falsrent 141015 Save
40606 Current Oia9 Current {percentage of motor rated current)
10w 15 Save
Oto7 Maotor | thermal model (%)
40607 Motor temperature 8o 15 Motor2 theemal model (%)
Dol power
40608 7 Power 121w 13 Power ratio
I4to 15 Save
a7 100%: = power factor |
F fact t
40609 ower factor percentage 8 to 15 P
10610 Voltage Oto 13 Average root mean square voltage of all three phases
14tol5 Save
10611 L Oto 13 Phase 1 current {root mean square value)
141015 Save
40612 Current Do 13 Phase 2 current {root mean square value)
141015 Save
40613 Tntron Do 13 Phase 3 current {root mean square value)
141wls Save
10614 Voltage Oto 13 Phase 1 voltage (root mean square value)
141015 Save

T6



MODBUS user manual

Register Explanation Hit Details
Oto 13 Phase 2 voltage (root mean square valueg)
40615 Vl.'.'ll‘lﬂ.gE 14 tol5 Save
Oio® Phase 3 voltage (rool mean square value)
40616 Voltage 1410 15|  Save
Parameter list Oto7 Parameter list minor revision number
40617 . ) ] .
version Bl ls Parameter list major version
Forall inputs: 0 =open, | = closed (short circuit)
{} = start
I =stop
o 2=reset
aos1g | Dismlinput o sl 3= inputa
status
4=Input B
5=Enter C(if installed)
fi=Enter D (if installed)
Tto 15 =reserved
J06109~
40231 Save Save

I . Before using this function, make sure that the programmable input is not set to the motor group selection,

2, For 7000-33B and lower power models, this value is 10 times the value displayed on the operation panel,

4 Refer to the relevant soft starter manual for a complete list of parameters. The first produect parameter is always assigned to

register 40009, The last product parameter is assigned to register 40X XX, where XXX = 008 plus the total number of product

available parameters.

5. Reading register 40603 {modified parameter value) will reset register 40602 {modified parameter numbery and 40604

( Parameters have been changed). Always read registers 40602 and 40604 before reading register 40603,

6. Bits 10to 15 of register 20604 report the soft starter trip or warning code. 1£the value of bits 0 1o 4 i5 6, the soft starter has tripped.

[fhit 5 = I, the warning is activated and the starter continues to run.

7. The power ratio is as Tollows:

0 =power multiplied by 10 to get wattage

| = power multiplied by 100 to get wattage

2 =power (kW)

3 = power multiplied by 10 1o get Kilowatts

7
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13.5 Trip code

Trip code Explanation SCEKRTO00

l Starting time limit

2 Motor overload (thermal model) L ]
3 Motot thermistor [ ]
4 Current imbalance L
5 Frequency (power) ®
i Phase sequence 8
7 Instantancous overcurrent e
8 Power down / power circuit [
a9 Undercurrent 8
[0 Radiator (starter) overheated L
11 Motor connection @
12 Input A Trip £ Auxiliary Trip A ®
13 Rated current is too high / rated current is out of range e
14 Unsupported option (triangle connection method does not support this function) [ ]
15 Starter communication {between interface and soft starter) ™
16 Metwork communication {hetween interface and network) 8
L7 Internal faule X (where x is the fault code detailed in the lable below) L
20 Ground Fault ]
23 Parameter out of range e
24 Input B Trip / Auxiliary Trip B ]
25 Bypass fault (bypass contactor)y) L ]
26 L1 phase loss [
27 L2 phase loss [ ]
a8 L3 phase loss o
24 L1-T1 short circuit ®
30 L2-T2 short cireuit ®
31 L.3-T3 short circuit L
32 Motor 2 overload (thermal model)) -
33 Time overcurrent (bypass overload) &

T8



MODBUS user manual

Trip code Explanation XA3175
34 Thyristor overheating -
i3 Batterv/ Clock L]
36 Thermistor circuit L]
i7 RTD A is too hot ]
iR RTD B is too hot [ ]
39 RTD C overheating ]
410 RTD I} overheating [ ]
41 RTD E overheating [ ]
42 RTD F overheating ]
43 RTD G overheating ®
43 RTD circuit failure e
46 Analog input trip [ ] L ]
2155 Without tripping [] . ] (]

1.Can only be used with X231 75 'after installing suitable accessories.
2.For XA3175 .only the built-in bypass model has time-limit overcurrent protection.

13.6 Internal failure x

The following table details the fault codes associated with trip code 17.

Internal Gilure

Messages displayed on the operation panel

Th~72 Current reading error LX
73 Attention @ Turn off the main power
T4~T7h Motor connection TX
7770 Trigger failed PX
L{LESE. ) VZC fault PX
73 Low control voltage
84~ 98 Internal fault X

Contact your local supplier for the meaning of fault code (X).

it
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Command: Start

Mews Starter address Function eode Resgiter address Date CRC

Input 20 (Hx AUHHIE 1 CRC1 CRC2

Cutput 20 [Hs i1 1 CRC1 CRC2
Starter status: running

News Starter address Function code Resgiter address Date CRC

Input 20 3 A3 | CRC1 CRCZ

Cutput 0 03 2 xxxx001] CRC1 CRC2
Trip code: Motor has passed

News Starter address Funetion code Resgiter address Date CRC

Input 20 0% A0HHI4 | CRC1 CRC2

Cutput 20 0% 3 RO 1 CRC1 CRC2
Load - Nomber {parameter 1A}

News Starter address Function code Resgiter address Date CRC

Input 20 03 40009 1 CRCICRC2

Ouiput 20 03 03 a0 CRCICRC2
Write parameter Stop mode (parameier 2H), setting = 10

Mews Starter address Funetion code Resgiter address Date CRC

Input 20 [ 40020 10 CRCI'CRC2

Owiput 20 [Hx | 1 CRCI CRC2

E0
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13.8 Modbus error code

Code Explanation Examples
0l Illegal function code Functions other than 03 or 06
02 Miegal data address Invalid register number
03 Unreadable data Register does not allow data reading
04 Unwritable data Register does not allow data to be written
0ns Data boundary error mulu;pzle data transfers through data boundaries, or data size greater
an 125
(T3 Command code 1s mvahid For example, write & to register 40003
07 [Megal parameter read Parameter number is invalid
0 Illegal parameter write Parameter number is invalid, read-only or hidden parameter

13.9 Modbus control via remote control

The Modbus interface can be used to connect the remote cantrol to the soft starter and enable control via the E5-485 senal
communication network, For details, refer to the remote control instructions, Modbus

1310 Grounding and shielding

Itis recommended to use a data shiclded twisted pair cable with a ground shield. The two ends of the cable shielding layer
should be connected te a point of the grounding device terminal and the field protection ground wire.

13.10 Termination resistor

Omn long cables that are susceptible to large noise interference, terminating resistors should be installed between the data lines
at both ends of the R5-485 cable

fo 1o -

L
:
E
g

This resistance should match the impedance of the cable (usually 1200). Do not use wire wound resistors,

Metwork master device R5-4R85

Remoie control R5-485

Soft starter R5-433

sl
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13.11 RS-485 Data cable connection

It is recommended to use daisy chain connection. The data cable is connected in parallel to the actual device terminals to

achieve this connection,

13,12 RS-485 network connection specification of remote control

Input impedance: 12k
Common mode voltage range: -7V to + 12V
Input sensitivity: & 200mV

Minimum differential cutput voltage: 1.3V {maximum load is 54 Q)
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Chapter 14 Extended functions

14,1 PROFIBUS communication interface and network interface

Profibus is a serial communication standard related to an automatic network conmection device. It is an open protocol, first the
Gierman standard DIN19245, and then the European standard ENS0170 Volume 2. Profibus is introduced by Siemens and is widely
used throughout Europe. This product is equipped with PROFIBUS communication interface for customers and 8P network cable
interface as standard,

F—T—
/T

PROFTALES sommunicanan mberiage dapianal] )’(‘J | Digplay rgiwerk port | sandargd confippration

136

PROFIBUS ¢ omsmunicatlon (nterfece doptional L/‘" Display netwerk port (sandard configesstion}
. - Irvstal lation demcrsson of casernal kuyBaanl: mm

14.2 Outward leading steps of operation panel

Expase 4 lixing serews of the display board and remove them

.|
.--"J.
0
—r
| ) o
\_ Pry the monitor from |
the notch =
Connect the motherboard netwaork port
and the display sereen network port with
an AP network cahle
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