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Safety

The soft starter should be installed in a cabinet or in an electrical control room.

= The device must be installed by trained personnel
e Always use standard commercial fuses, slow blow e.g. type gL, to protect

the wiring and prevent short circxzitéﬁg; To protect the thyristors against

H

short-circuit currents, superfast semiconductor fuses can be used if prefered.

s
d if
The normal guarantee is valid even if superfast sermiconductor fuses are not

used.

Operating and maintenance personnel
1 Read the whole Instruction Manual before installing and putting the

sqmymen t into Gp*"f&tiuﬁ

i

During all work (operation, maintenance, repairs, etc.) observe the switch-
off procedures given in this instruction as well as any other operating
instruction for the driven machine or system. See Emergency below.

3 The operator must avoid any working methods which reduce the safety of
the device.

4 The operator must do what he can to ensure that no unauthorised person is
working on the device.

5 The operator must immediately report any changes to the device which
reduce its safety to the user.

&  The user must undertake to operate the device in perfect condition only.

Instaliation of spare parts
We expressly point out that any spare parts and accessories not supplied by us
have also not been tested or approved by us.

Installing and/or using such products can have a negative effect on the char-
acteristics designed for your device. The manufacturer is not liable for damage

arising as 2 result of using non-original parts and accessories.

Emergency
You can switch the device off at any time with a mains switch connected in

front of the soft starter (both motor and control voltage must be switched off).

Dismantling and scrapping
The enclosure of the soft starter is made of recyclable material as aluminium,
iron and plastic. Legal requirements for disposal and recycling of these materials
must be complied with.

The soft starter contains a number of components demanding special treat-
ment, as for example thyristors. The circuit board s@nmir small amounts of tin

and lead. Legal requirements for disposal and recycling of these materials must

be complied with.
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i. SAFETY

The device was manufactured in accordance with EC regulations.

e EN 292, part 1 and 2, 1991, Safety of machines (Basic terms).

e EN 60 204-1 Electrical equipment of machines, part 1, General require-
ments and VDE 0113.

1.1 Integrated safety systems

The device is fitted with a monitoring system which reacts to:
= Over temperature (operation is stopped).

e Phase failure or thyristor fault.

&
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ctory Option). Operating too long at current limit.

Fa
e I\z’ssta‘“ Overload (Operation is stopped, in the case of Motor Protection

function, Factory Option).

For more details see Alarm functions, alarm listonp d Fault,
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cause, remedy on page 44.
The soft starter is fitted with a connection for protective earth <+ (PE).

MASTERSTART MSE soft starters are all enclosed IP 20/21.

1.2 Safety measures

These instructions are 2 constituent part of the device and must be:
s Available to competent personn E at all times.
¢ Read prior to installation of the devic

e Observed with regard to safety, warnings and information given

The tasks in these instructions are described so that they can be understood by
people trained in electrical engineering. Such personnel must have appropriate

tools and testing instruments available. Such personmnel must have been trained

in safe working methods.

The safety measures laid down in DIN norm VDE 0100 must be guaranteed.

The user must obtain any general and local operating permits and meet any
requirements regarding:

¢ Safety of personnel.

¢ Product disposal.

¢  Environmental protection

NOTE! The safety measures must remain in foree at all times. Should
guestions or uncertaintles arlse, please contact vour local sales outlet.

fthe starting time is exceeded (in the case of Current Limit Start function,




1.3 Notes to the Instruction Manual

WARNING! Warnings are marked with a warning trlangie.

Serial number
The information given in these instructions only applies to the device with the
serial number given on the label on the front page.

A plate with the serial number is fixed to the device.

important
For all enquiries and spare parts orders, please guote the correct name of the
P > i
device and serial number to ensure that your inquiry or order is dealt with cor-

rectly and swifily.

NOTE! These Instructions only apply to the soft starters having the serial
number glven on the front page, and not for ail modeis.

1.4 How to use the Instruction Manual

This instruction manual tells you how to install and operate the MASTERSTART
MSE soft starter. Read the whole Instruction Manual before installing and put-
ting the unit into operation. For simple start-up, read chapters 1. SAFETY to
5. QUICK SET-UP.

Once you are familiar with the soft starter, you can operate it from the key-
board by referring to the chapter 6. STARTING/OPERATING THE
SOFT STARTER. This chapter describes all the functions and possible set-
tin

o
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2. INSPECTION AT DELIVERY

elivery.

T

2.4 Transport and packing

The device is packed in a carton or plywood box for delivery. The outer
packaging can be returned. The devices are carefully checked and packed before

despatch, but transport damage cannot be ruled out.

Checlk on receipt:
¢ Check that the goods are complete as listed on the delivery note, see type

no. ete. on the rating plate.

is the packaging damaged?
¢ Check the goods for damage (visual check).

i vou have cause for complaint

If the goods have been damaged in transport:

«  Contact the transport company or the supplier immediately.

»  Keep the packaging (for inspection by the transport company or for retur-

ning the device).

Packaging for returning the device
¢ Pack the device so that it is shock-resistant.

Intermediate storage
After delivery or after it has been dismounted, the device can be stored before

further use in 2 dry room.



2.2 Unpacking of MSE-170 and larger types

The soft starter is attached to the plywood box/loading stool by screws, and the

soft starter must be unpacked as follows:

1

i
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Open only the securing plates at the bottom of the box (bend downwards).
Then lift up the box from the loading stool, both top and sides in one
piece.

Loosen the three (3 pes) screws on the front cover of the soft starter, down
by the lower logo.

Push up the front cover about 20 mum so that the front cover can be remo-
ved.

Remove the two {2 pes) mounting screws at the bottom of the soft starter.
Lift up the soft starter at the bottom about 10 mm and then push backs-
wards about 20 mm so that the soft starter can be removed from the moun-
ting hooks* at the top. The hooks are placed under the bottom plate and
cannot be removed until the soft starter is pulled out.

Loosen the screws (2 pes) for the mounting hooks and remove the hooks.

The hooks are used as an upper support for mounting the soft starter.

Fig 2 Unpacking of MSE-170 and larger models.

INSPECTION AT DELIVERY 7




3. DESCRIPTION

The MASTERSTART MSE soft starter is installed directly between the mains
contactor and the supply cable to the motor. The mains contactor can be acti-
vated by means of an integrated relay (K1).

The soft starter was developed for soft-starting ar and stopping three-phase
motors. After input of appropriate “starting voltage” and “ramp times” and
further desired parameters, a microprocessor will calculate all necessary output
voltage values. The output voltage has three-phase control.

On the front of the soft starter there is a programming and presentation unit
(PPU). The PPU is a built-in operator panel v sith an LED character display and
a keyboard. The functions of the unit are organised in a simple “one level” win-

dow structure. Controlling the motor i.e. start/stop, is done either from the

keyboard, through remote control inputs, or through h the serial interface
{option).
To get the function and performance expected, a number of parameters

have to be set, hsz there are two ways:
e The "Quick Set-up” for which there are only four parameters to set.

e The more advanced mode where up to 24 parameters can be used for

=3

©

uning etc.

When using the standard application of the soft starter via “ramp function”

¢ The motor voltage is controlled from the starting voltage through to full
supply voltage and vice versa.

The starting current of the motor is thus reduced. A typical starting current
of a soft starter using ths ramp function amounts to about 300-400% of the
rated current, compared with 600-800% of rated current at direct-on-line

tart. Thc longer the st;z:tmg ramp time setting, the less starting current is

7

required. As a rule, the starting current is half that required for a direct-on-

line start.

Special application
Special ramp functions can be performed as required via the integrated, remote

analogue control input, 0-10 0/2-10 V DC alt. 0-20/4-20 mA DC.

NOTE! To avold thermal overloads at the motor, consult your sales
representative before using this function.

Factory options

A current limit start function can be ordered as a built-in factory option ( Cur-

cent Limit Start version, CL-version). When using the current limit start option

the inrush current can be limited to between 150%-500% of the rated current.
In many cases it is convenient to have a complete starter. MASTERSTART

MSE can then be delivered with a built-in motor protection function. This

fanction must then be ordered as a built-in factory option ( Motor protection

version {CL-T-version).

Features
As a further option a serial interface is also available. This option as well as all

red en 1

other accessories and options can be added and delivered separately.

— N\t MSE

E 4
<

The programming and preseniation
unit and the menu structure.
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As mentioned above MASTERSTART MSE soft starters offer you several features,
but the following functions are also included or available:
¢ Dual ramp start and stop

e Application "Pump”

. tep down voltage at stop
3 ;

¢ Remote analogue control

¢ Torque booster at start

L3
1t

ull voltage start (D.O.L)
C-brake

rogrammable relay, etc.

v

@
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Auxiliary relays and displays

The soft starter has three built-in auxiliary relays (K1, K2 and K3) to signal
Operation, Full voltage, Control DC-brake contactor etc. and Alarm. The
alarm relay is always used as an alarm relay (K3). The other two relays are pro-
grammable. On the front of the soft starter there is 2 built-in LED display show-

ing mains on, status and alarm.

o

Applications for the soft starter
Typical equipment used with the soft starter is:

— Ventilators, fans - Saw mills

— Pumps — Overhead cranes

- Conveyor belts — Water and waste water equipment
— Compressors — Grinders

— Presses — Rock crushers

— Centrifuges — Mixers

Connection — Minimum wiring

/E__J

12 13 14 15 16 17 18
e

2 ) 24 33 . 3132
ﬁ‘ KEZ‘T E K3 s! é!
|

=

D e e

Fig 4 Connection — Minimum wiring (12 76 002}

NOTE: %gemmb@ﬁgﬁmm}ﬁmQQMam&mﬁa&ﬁ
besause | Is not necessary for starting and stopping the moton
You must < use normal siow blow fuses, e.g. typs g1, to protect the wiring ete.
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The figure Connection — Minimum wiring (12 76 002) on page 9 shows

minimum wiring of the soft starter. Controlling the motor; start/stop, is done

either from the keyboard, or through the remote control inputs, terminal 11 -

13

1 To start/stop the soft starter from the keyboard, check that there is a link
between term. 12 and 13 {(at delivery).

2 To start/stop from the remote control inputs, term. 11 - 13, remove the
link berween 12 and 13 and connect according to the figure Connection -
Minimum wiring (12 76 802) on page 9 (link between 11 and 12, for 2-
wire start/stop).

See also chapter Start/stop/reset on page 29.

3.1 Function of soft starter - "Factory setting”

Below is a function description of the soft starter (Factory sett 1g) where the

s

are used.

9Q

basic functions "Quick Set-up” and “Standard Wirin;

The device is started and stopped as shown in Fig. 5.

«  The soft starter is connected between the motor contactor and the motor.

s The ramp times are set separately for starting and stopping by means of
built-in operator panel with an LED display, on the front of the soft starter.

tart ramp can be set from 1 to 60 s in window 02 and stop ramp from 2 to
120 s in window 04. Step down voltage at stop can be setin window 03, if
required. These ramp times always relate to the voltage time ramp and the
acceleration and deceleration slope ramp times.

«  The soft starter starts the motor when an external potential-free contact has
closed (at terminals 1213, term. 11-12 linked). Start/stop of the motor
can also be done from the keyboard. To start/stop from the kevboard, there
must be 2 link between 12 and 13 (at delivery). See also chapter Start/
step/reset on page 29

s The output voltage increases according to the set ramp and the initial vol-
tage (starting voltage), window O1.

«  As the voltage increases, the motor shaft starts to rotate.

The output voltage increases until the mains voltage has been reached. The
acceleration and stopping times result from the supply of voltage and current,
and from the load torque. The starting voltage can be adjusted to suit the motor.
To reduce starting time when the load torque is greater, the starting procedure
can be optimised by raising the initial voltage. While operating, the micropro-
cessor continuously checks the power and load conditions.

After the external contact (term. 12-13) has been opened, or stop com-
mand given from the keyboard, the motor is stopped according to the stop
ramp. If a step down voltage value is set the output motor voltage follows the
step down ramp. This function is used when a quick, but stll soft stop is
required.

When starting and stopping, the motor contactor is switched on and off
under no-current conditions by the built-in operating relay K1 (see chapter

Standard wiring on page 19

i
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The unit has three built-in relays: K1, K2 and K3. Relay K3 is always used as an

alarm relay. The other two relays are programmable. Relay K1 and K2 are at

delivery (factory setting) programmed as description below.

¢ The relay K1 is used for indication of operation. K1 closes before start-up
and is activated by the external contact, terminal 1213 or start command
from keyboard (see Fig. 5). Normally used for controlling the motor con-

tactor.

g

Relay K2 is used for indication of full voltage, closes when the start ramp is
13
=i

nished and remains closed until operation is stopped (term. 12 opened

@

r stop command from keyboard).

The relay K2 can be used to:

s Give a signal when "Full Voltage” is reached.

¢ Control by-passine of the soft starter during full speed operation, Control
P t=4

DC-brake, sequence start of other equipment etc.

For more details, see TECHNICAL DATA on page 48.

Motor L
veltage U | i 1 1
{ i ! 1
i ! Time
| i 1 i
i i § {
{ t i i
Relay T ¥
function i i
{4 i I i Time
t I ! i
i I i H
Reiay . E
function :
Fuil voitage i | Time
T T
H H b
ek | o !
Al 4 4 T 1
| Starting Fealt
E time
Start Stepping
geiay Hme
8,1sec
Fig. 5 Start/stop sequence and relay functions.
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4. MOUNTING/WIRING

Mounting, wiring and setting the device into operation must be carried out by

trained personnel (electricians specialised in heavy current technology):

+  In accordance with the local safety regulations of the electricity supply
comnpany.

«  In accordance with DIN VDE 0100 for setting up heavy current plants.

Care must be taken to ensure that personnel do not come into contact with live

circuit components.

WARNING! Never operate the soft starter with removed front cover

4.1 Installation of the soft starter in a cabinet

When installing the soft starter:

—  Ensure that the cabinet will be sufficiently ventilated, after the installation.
— Keep the minimum free space, see the tables below.

~  Ensure that air can flow freely from the bottom to the top.

NOTE! When Installing the soft starter, make sure It does not come into contact
with live components. The heat generated must be dispersed via the cooling fins to
prevent damage to the thyrlstors (free clreulation of al

MASTERSTART MSE-017 to MSE-835 soft starters are all delivered as enclosed
versions with front opening. The units have bottom entry for cables etc. see Fig.

9 and Fig. 10.

MSE-017 to MSE-145

wi

i — — -
Wt
#
y Ld
s .
N7 b ‘ ____________________
w ) ! )

Fig. 6 MSE-017 to MSE-1435 dimensions.

Table 1: MSE-017 to MSE-145 dimensions etc.

MSE Class | Connection Conwv./ Dimension Hole dist. | Hole dist. | Diam./ | Weight
017 1P 21| Terminal | Convection | 360x211x220 | 1815 345 6.2/Mb 5.8
030 iP 21 Terminal Fan 360x211x220| 1815 345 8.2/M5] 8.7
045 1P 21| Terminal Fan 360x211x220 1815 345 8.2/M5| 6.7
060 iP 21 Busbars Fan 460x211x220 1815 445 8.2/M51 91
075,-085 | IP 21| Busbars Fan AB0x211x220, 1815 445 8.2/M5B 8.4
-110, -145 | P 21 | Busbars Fan 560x241x2201 1815 545 6.2/M5| 120




MSE Minimum free space (mm): | Connection,terminals | Tightening torque for bolt (Nm)
model | hove 1) | below | at side | OF busbars Cu/Al2) | oonie | pEcable | Supply and PE
017 100 100 0 10/6 1.8 1.8 0.6
030 100 100 o 16/10 1.8 1.8 0.6
045 100 100 0 25/16 1.8 1. 0.6
060 100 100 0 15x5 (M8) i5 4 0.6
075,085 100 100 0 15x5 (M8} 15 4 0.6
-110,-145 100 160 0 20x5 (M10) 20 4 0.8

1} Above: wall-soft starter or soft starter-soft starter
2) Cu-cable: solid/stranded mm? (bolt). Busbars Cu (bolt).

MSE-170 to MSE-835

W . ! 3] ‘ e

™ i £h
0 -

i

10 E G-

D

C

Hole pattern for screw attachment, MSE-170 to
MSE-835. Hole distance (mm).

i
H
%
i
E
] -570t0-835 | 455 | 39

MSE e £
-170 10 -450 44 38
Fig. 7 MSE-170 10 MSE-835. Standard and Curvent Lomit (CL)/ NOTE! The two sup_pﬁe& mounting hooks
Motor Protection (CL-T) version. (see page 7.) is used as upper mounting sup-

port (only MSE-170 to MSE-835).

Table 2: MSE-170 ro MSE-835 dimensions etc.

P . . . s s . :
MSE | Ciass | comoction | O/ | Dinerson | e dit | e dit.| Do | Ve
-470,-210,-250 | IP 20| Busbars Fan | 447x484x244 400 370 8.5/M8| 2
-310 P2 Busbars Fan | 532x547x278 480 450 8.5/M8; 42
-370, -450 {P 20| Busbars Fan | 532x547x278 450 450 85/M8| 46
570 {P 20| Busbars Fan | B87x640x302 550 600 85/M8| 64
-710 iP 201 Busbars Fan | 687x640x302 550 600 8.5/M8, 7
-835 IP 20| Busbars Fan | 887x840x302 550 600 8.5/M8 80

MOUNTING/WIRING i3




MSE Minimum free space (mm}: Connection, Tightening torque for bolt (Nm)
model - terminals or
ahove 1) | below | at side | bushars Cu/Al 2) Cable | PEcable | Supply and PE
-170, -210, -250 100 100 0 40x5 (M10) 35 15 0.6
-310 100 100 0 10x 8 (M12) 50 15 0.6
-370, -450 100 100 0 4A0x8 (M12) 50 15 0.6
570 100 100 0 40x40 (M12} 50 15 0.6
-710 100 100 0 40x410 (M12) 50 15 0.6
-835 100 100 0 40x40 (M12) 50 15 0.6

1) Above: Wall-soft starter or soft starter-soft starter

2 Busbars Al {bolt)

TR

‘3 - 4 : e
i J E
‘ J
w3 w2 w1
Fig. 8 Busbar distances
Table 3:  Bushar distanices
MISE Dist. k3 Dist. wil Dist. w2 Dist. w3
model {mm) {mm) {mm) {mm)
-170 to -250 79 30 183 336
-310 to -450 104 33 206 379
570 10-835 128 35 238.5 444

ig MICUNTING/WIRING



4.2 Connections
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Fig ¢ Connection of MSE-017, -030 and -045.

Connection of MSE-G17 to MSE-045

Device connections

Protective earth, L (PE), Mains supply

Protective earth, .L (PE), Motor

Protective earth, < (PE), Control voltage

Control voltage connection 04, 02

Mains supply L4, 12, L3

Motor power supply T4, T2, T3

Inlet and outlet for cables, dimensions {mm)
MSE-017 3x ¢ 186 2x 225
MSE-030 3x 5 18.6 2x 285
MSE-045 3x ¢ 18.6 2x 37

NonhkRhe

MOUNTING/WIRIRG
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Fig. 10 Connection of MSE-060, -075, -085, -110 and ~145.

Connection of MSE-060 to MSE-145

Device connections
1. Protective earth, L. (PE), Mains supply
2. Protective earth, - (PE), Motor

Protective earth, & (PE), Control voltage
Control voltage connection 04, 02

Mains supply L4, 12, L3

Motor power supply T4, T2, T3

N o ke

ié MIOUNTING /WIRING

Inlet and outlet for cables, dimensions (mm)
MSE-060 to MSE-075 3x & 18.6 2x
MSE-085 to MSE-145 3x 5 18.6 2x

RIS

NI |



Fig. 11 Ceonnection of MSE-170 to MSE-835.

Connection of MSE-170 toc MSE-835

Device connections

1. Protective earth, L (PE), Mains supply and Motor
2. Protective earth, L (PE), Control voltage

3. Control voltage connection 01, 02

Mains supply L4, L2, L3

Motor power supply T4, T2, T3

MIOUNTING/WIRING




Connection and setting on the PCB, control card.

Connections on the PCB, control card

PCB terminals:
¥2  Connection serial interface
Y1  Key board lock,
bridge in the position to the left (1, 2)= locked
bridge in the position to the right (2, 3)= unlocked
Y2  Remote analogue control,
bridge in the upper position (1, 2) = voltage signal
bridge in the lower position (2, 3) = current signal

Terminal Function Electrical characteristics

i Internal connection, supply 200-240 VAC

02

e Digital inputs for start/stop and reset 03V —> 0. 827 V-> 1. Max. 37 V for 10 sec.

H [R 92 L |4 i H . < ~. N

oy - o i = impedance to 0 VDC: 2.2 kQ.

13 % Supply /control voltage to PCB terminal 11 +12 VDO £5%. Max. current from +12 VDC:

- and 12, 10 kQ potentiometer, elc. 50mA. Short circuit proof.

14 Remote analogue controf, 10V, impedance to terminat 15 (0 VDC) voltags
210V, 0-20 mA and 4-20 mA. signal: 100 k&, current signai:100 &

is GND (common) aovbdCe

1% Digital inputs for selection of 03V —> 0.827 V—> 1. Max. 37 V for 10 sec.

17 parameter set. Impedance to O VDC: 2.2 k&

18 Supply /control voltage to PCB terminal 16 +12 VDC +£5%. Max. current from +12 VDC =
and 17, 10 kQ potentiometer, etc. 50mA. Short circuit proof.

21 E’gogra?ma:gied{e!? Kib‘ Fa{ctgry :ettmg ‘1521 1-pole closing contact, 250 VAC, 5 A AC1

> 2?perz:i ion” indication by closing termina - | (100 VDC, 0.5 A).

3 { i bie relay K2. Factory setting i . : . =

23 %m%aq?ﬁ%f ég?” 52 ‘E—?C“s 3“_ bgt, ‘Tg.‘i 1-pote closing contact, 250 VAC, 5 A AC1

— Full voltage” indication by closing terminal (100 VDC, 0.5 A).

<= 23-24.

31 Alarm relay K3, closed to 33 at alarm. o ‘ e ]

- - . 1-pole changeover contact, 250 VAC,BAACL
32 Alarm relay K3, Gi}éi“eiﬁ at aiarm. {i{}{} vDeo, o5 PP%}.
33 Alarm relay K3, common terminal.
* Start/Stop and reset (12-13 linked at delivery, this enables start/stop from keyboard. Disconnect
the jumper for remote control).

ig
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L1
L2
L3
N

4.3 Standard wiring

Fig. 13 Wiring circuit, “Standard wiring” (12 76 001)

WARNING! When a pole changing or reversing contactor Is used, it Is connected
between the soft starter output and the motor, sse Wiring example on page 21.

‘The figure above shows the “standard wiring”. Sec Installation of the soft

starter in a cabinet on page 12 for tightening torgue for bolts etc.
E t =2 S c_}{

1 Connect Protective Earth (PE) to terminal marked L (PE).

2 Connect the soft starter between the 3-phase muins supply and the motor.
Om the soft starter the mains side is marked L1, L2 and L3 and the motors-
ide with T1, T2 and T3.

Connect the motor contactor in front of the soft starter to ensure that the

[¥%]

mains and motor can be isolated.
4  Connect the control voltage (normally 230 V) for the control card at termi-

nal 01 and 02.

(%23

Comnect relay K1 (terminals 21 and 22} to the control circuit.

6 Connect PCB terminal 12 and 13 (PCB terminal 11-12 must be linked) to,
e.g. 2 2-position switch (on/off) or 2 PLC, etc., to obtain control of soft
start/stop.(Terminall 2-13mustbelinkedforstart/stopcommandfromkeyboard).

Set the two bridges Y1 and Y2, see PCB terminals: on page 18.

8  Ensure the installation complies with the appropriate local regulations.

NOTE and WARNING! See next page!

MOUNTING /WIRING is




NOTE! If general and local regulations permit, you can do without a motor contactor
because It Is not necessary for starting and stopping the motor. Always use
standard commerclal, slow blow fuses, e.g. type gl, to protect the wiring and
prevernt short circulting.

Yo protect the thyristors against shori-circult currents, superfast semiconductor
fuses can be used ¥ prefered. The normal guarantee Is valid sven i superfast
semicon-ducior fuses are not used. All signal Inputs and outputs are galvanically
insulated from the malns supply.

WARNING! Ensure that the front cover Is connected to Protective earth L
{PE}. This only on model MSE-G17 to RSE-145.

20 MOUNTING /WIRING
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4.4

Wiring example

A\ SRR S U UR SRR SR -
i
Bl e e o e e e e e e e e e —4
L2L3 |, 010221 s 22 2’){ 24 3 3‘;3"’
LTLZL3 ! 1 02 K?gé Kzé K3 1132
| e L
TIT2T3 E 12 13 14 15 17 18 EIxe

! 0=-10V
=== 2-10V
a.‘-““

0=20mA
4—-20mA
Fig. 14

Analogste control, parameter set and serial interface wiring cirenit (12 76 005)

aup o

Fornward /reverse wiring circuit (12 76 006)

MOUNTING /WIRING
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5. QUICK SET-UP

LTL2L3 L N

——
M
[
—
| M—
—
| I—

|
l

Fig. 16 Minimum wiving without relays and contactors. { 12 76 002)

This chapter describes briefly the set-up for simple soft start and soft stop when

using the "voltage-ramp” function.
WARNINGT Mounting, wirlng and setting the device Into operation must be carrled

out propedy by tralned personnel. Before set-up, make swre that the Installation is
according to chapler 4. MOUNTING/WIRING and the check list befow.

Check list

«  Mount the soft starter in accordance with chapter 4. MOUNTING/
WIRING.

+  Consider the power loss at rated current, max. ambient temperature 1s 40°C
{see chapter 9. TECHNICAL DATA).

«  Connect the motorcircuit according to Fig. 13 in chapter 4. MOUN-
TING/WIRING.

«  Connect the protective earth.

«  Connect the control voltage to terminals 01 and 02 (normally 230 V).

+  Connect relay K1 (PCB terminals 21 and 22) to the contactor - the soft
starter then controls the contactor.

¢ Connect PCB terminals 11, 12 and 13 to, e.g., a 2-way switch (closing
non-return) or a PLC, etc., to obtain control of soft start/soft stop.”)

e Check that the motor and supply voltage corresponds to values on the soft
starter’s rating plate.

«  The soft starter must be connected in front of a pole changer or a reversing
contactor if used.

«  Ensure the installation complies with the appropriate local regulations.

1) Terminal 12-13 must be linked for start/stor command from keybeard.
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Setting

WARNING! Make sure that all safety measures have been taken before switching
on the supply.

Switch on the supply (normally 1 x 230 V), all segments in the display and the
two LED’s will be illuminated for a few seconds. Then the display will show
window 01. An illuminated display indicates there is supply voltage on the
PCB.

Check that you have mains voltage on the mains contactor or on the thyris-

he settings are carried out according to following four steps:

1 Estimate the starting-time for the motor/machine.
2 Set the initial voltage in window 01. Normally the factory setting, 30% of

Uy, will be satisfactory. Press key “+* to increase the value if necessary,
then press key “ENTER & °

“NEXT — “to go to window 02

<

to confirm the new value. Press key

3 Set chosen “ramp up time” at start (1-60 sec.) in window 02. Press key “+"
or “~* to change the value. Press key “NEXT —+ “ twice to go to window
04.

4 Set chosen “ramp down time” at stop (2-120 sec.) in window 04. If only
soft start is required, set the value to “off".

Starting

WARNINGT Make sure that all safety measures have been taken before starting the
motor In order to avoid personal Injury.

Start the motor by pressing the “START/STOP* key on the build-in keyboard
or through the remote control, PCB terminal 11, 12 and 13. When the start
command is given, the mains contactor will be activated by relay K1 (PCB ter-

minal 21 and 22), and the motor then start sofily.

If the initial voltage or the ramp time has to be readjusted, repeat the steps in
“Setting” above. When the settings are correct the motor will start slowly and
without any snatching movement. The motor will accelerate smoothly to full

speed if the correct ramp up time has been set.
NOTE! The rated current must not be exceeded durdng normal operation.
"Real start time” can be longer or shorter than the set values depending on the

load conditions during start up. Also the stop time can be longler or shorter than the
set stop time.
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6. STARTING/OPERATING
THE SOFT STARTER

MSE-017 to MSE-145

Fig 17 MASTERSTART MSE soft starter models.
WADNING! Never operate the soft starter with removed front cover

To obtain the required operation, a number of parameters must be set in the soft
starter.

Setting/configuration is done cither from the built-in keyboard or by 2
computer/control system through the serial interface (opdon). Controlling the
motor i.e. start/stop, selection of parameter set, is done either from the key-

board, through the serial interface (option) or through the remote control

inputs.




START/STOP
/ BUNNING

00 Ty
O

1 O
| g 000

NO. VALUE

02 Startramp 1 fsscl]

04 Stop ramp 1 [sec.]
05 Extended funchions

01 Initial voltage at start {%]

03 Step down voliage at stop [%]

“sToe’l | PREV

ENTER

RESET

o]

of [l

8}

]

Q0
0
Q0

The programming and presentation unit (PPU) is 2 build-in operator panel with
two light emitting diodes, two + three seven-segment LED-displays and a key-
board.

The two light emitting diodes indicates start/stop and running motor/
machine. When a start command is given either from the PPU, through the
serial interface (option) or through the remote control inputs, the start/stop-
LED will be illuminated.

At a stop command the start/stop-LED will switch off. When the motor is

running, the running-LED is flashing during ramp up and down and is
ful

nated continuously at full motor voltage.

Yoltage

H

i

E Time
L !

i { i i
Running-LED, Running- Running-LED, Running-,
flashing LED on flashing LED, off
Start/stop- Start/stop-

LED, on LED, off
Fip 18 LED indication at different operation situation.

The two green LED-displays to the left indicates a specific window number.

s ) s

In each window, {e.g. 01, 02, 03 etc.), is a value, {e.g. “on”, off”,

[,

100

3

etc.), of a parameter chosen.
The value of 2 parameter is indicated by the three red LED-displays to the

right.

The parameters that can be set is e.g. Start/stop ramps, Application "Pump”,

Current Limit, By-pass, DC-brake etc.

The windows are organised in a simple one level structure with the opportunity
to limit the number of windows that are reachable by setting the value in win-
dow 05 to "off” (factory setting). With this setting only the basic windows 01,
02, 03, 04 and 05 can be reached.

This to simplify the setting when only voltage start/stop ramps are used.
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The Menu structure is shown below.

Fig. 19 Menu structure.

The function of the keyboard are based on a few simple rules.

e,
Start/stop motor operation. | START
= )
STOP
Display previous window. =
PREV
J—
Diisplay next window. s
KEXT
P
Decrease value of setting.
=
Increase value of setting.

Confirm setting just made.

Initiate a reset.

5

At power up window 01 is shown autornatically. Use the “NEXT — " and
“PREV < “keys to move between windows. To scroll through window numi-
bers, press and hold cither the “NEXT -s ” or the “PREV < 7 key. The
47 and "~ keys are used to increase respectively decrease the value of setting.
The "ENTER. < " key conforms the setting just made. The "START/

STOP” key is only used to start and stop the motor/ machine.
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The key board can be locked by a bridge if unauthorised use is to be prohibited.
When the keyboard is locked neither setting or controlling can be done e.g.
start/stop, but set values can be viewed. The bridge is located on the PCB, see

chapter 4.2 Connections.

The unit has three built-in refays.

¢ Relay K1 is factory set for controlling the motor contactor, “Operation”
function. The relay closes before start-up and is activated by the start/stop-
command. Relay K1 can be set to either "Operation” or “Full voltage”
function.

«  Relay K2 is factory set to “Full voltage™ function. Relay K2 can be set to
either "Full voltage” or "Operation” function. When DC-brake is chosen

the relay K2 is automatically dedicated to control the external DC-brake

¢ The alarm relay, K3, is always an alarm relay and activates when a fault
occur.

Ry

With the "Full voltage” function, the relay that is set to

s

* Full voltage” function
(e.g. relay K27, closes when the starting up ramp is finished and remains closed
until the stop ramp starts.

The relay can be used either to:

«  Give a signal when the rated voltage is reached.

+  Control bypassing of the soft starter.

If an non-possible combination of functions or if e.g. the "START/STOP” key

is pressed when the keyboard is locked, the display will view "~ - -7

sy

The display will show this for all keys pressed except for “NEXT — 7 and

“PREV < .
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6.1

Description of functions

In the table below you will find all functions/parameters. At delivery your soft
starter is programmed according to the column Factory setting. These settings

are made only as parameter settings and cannot be autornatically recalled.

Window . Factory
Function rameter Value N

number / pa setting
o1 Initial voltage at start 30-380%of Uy 30
oz Start ramp 1 1-860sec. i0
o3 Step down voltage at stop 100-40 % of Uy 100
04 Stopramp 1 off, 2-120 sec off
o5 Extended functions off, on off
i1 Start ramp 2 30-80 % of Uy 60
12 Start ramp 2 off, 1-60 sec. off
13 Stop ramp 2 100-40 % of Uy 70
14 Stop ramp 2 off, 2-120 sec. off
21 Current limit, CL off, 150-500 % off
22 Application “Pump” off, on off
23 Remote analogue control off, 1,2 off
24 Full voltage start D.O.L. off, on off

1 Torgue booster off, 0.1-2 sec off
32 By-pass off, on off
33 Power factor control P.F.C. off, on off
34 DC-brake off, 1-10 sec. off
35 DC-brake 30-100 % of Uy O
41 Motor protection off, 50-120 off
42 Scale factor 90-225 % of Iy X}
51 Programmable relay K1 i, 2 1
52 Programmable relay K2 1,2,(3 2
53 Parameter set 0,1,2,3 4 i
54 Serial interface off, on off

x) Depending on size, see chapter 6.15 Motor protection, CL-T version
{fzctory option)

The functions/parameters are divided in two parts, basic functions and exten-

ded functions. The basic functions consist of start/stop ramp, initial voltage at

start and step down voltage at stop.

The extended functions are then divided in five groups:

A

«  Dual ramp start and stop, windows 11-14

e Main functions for motor control, windows 21-24

s Additional funcrions for motor control, windows 31-35

+  Motor protecuion, windows 4142

«  External control funcdon, windows 51-54

NOTE! The four maln functions for motor control, windows 21-24, canonly be
selected one at a time.

28
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Function and combination matrix
In the table below you will find all possible functions and combination of func-

tions you can do with your soft starter.

Select function in the horizontal “Function” column. Only one function

ot

can be selected in this column, except that Ramp Start and Ramp Stop can

be used together.
In the vertical column “Additional ...” you will find all possible function

%]

that can be used together with your selected function.
Function and combination matrix
©
2l a =%
2.8 2
2lolg|a
T | —
si2/g | ©® 21 >
=T I R B 218
Sl B w |5|® 5
E|8lg|xs Clo|=|s S
— AL o e B [0 [} o
1812 |2181212] %
sielelg glelg|®© o
= & Qo=
Z|s|®@ 1212 Elgla 9 E
< Bl &8 wi s Slall
sl g : Tly S 5 0 =
. = S| = O (=] S [ > @
Function Sl ln|ojiajalalZalv
Ramp Start XX X X X X X (X X X
Ramp Stop X X X (X X (X [ X X [X X
Current Limit start 1 X IX X X X X X X
Application “Pump” X X X X X i X X I X X X
Remote analogue control X (X X X X X X
Full voltage start X IX X (X X
By-pass X X X X X X - 1 X
1) Only Dual Ramp at stop
Combination possible = X

6.2 Start/stop/reset

Start/stop of the motor and reset of alarm is done either from the keyboard,

\ through the remote control inputs or through the serial interface (option).

To start and stop from the keyboard, the “START/STOP” key is used.

PCB terminals 12 and 13 must be linked to be able to use the “START/STOP”

EBEEN
.

e

key.

To reset from the keyboard, the “ENTER i /RESET” key is used. A

§ i - 1 s - - B .
Ei&?E; { reset can be given both when the motor is running and when the motor is stop-
| meser | ped. A reset by the keyboard will not start or stop the motor.
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The remote control inputs start/stop/reset (PCB terminals 11, 12 and 13)
can be connected for 2-wire or 3-wire control. (PCB terminals 12-13 linked at
delivery, this enables start/stop from keyboard. Disconnect the jumper for

remote control.

2.wire start/stop with automatic reset at start.

Closing PCB terminals 12 and 13 will give a start command. Opening the ter-
mminals will give a stop. If PCB terminals 12 and 13 is closed at power up a start
command is given (automatic start at power up). When 2 start command is

given there will automatically be a reset.

2.wire start/stop with separate reset
Closing PCB terminals 12 and 13 will give a start and opening the terminals
will give 2 stop. If PCB terminals 12 and 13 are closed at power up a start com-
mand is given (automatic start at power up). When PCB terminals 11 and 13
are opened and closed again a reset is giver.

A reset can be given both when the motor is running and stopped and

doesn’t affect the start/stop.

3-wire start/stop with automatic reset at start.

PCB terminal 12 and 13 are normally closed and PCB terminal 11 and 13 are

normally open. A start command is given by momentarily closing PCB termi-

nal 11 and 13. To stop, PCB terminal 12 and 13 are momentarily opened.
When a start command is given there will automatically be a reset. There

will not be an automnatic start at power up.

6.3 Ramp times start/stop, step down voltage
at stop

Setting

WARNING! Wiake sure that ail safety measures have been taken before switching
of the suppiv.

Switch on the supply (normally 1 x 230 V), all segments in the display will light
up for a few seconds. Then the display will show window 01. An illuminated
display indicates there is supply voltage on the PCB.

Check that you have mains voltage on the mains contactor or on the thyris-
tors. When setting the ramp times for starting and stopping, initial voltage at
start and step down voltage at stop, proceed as follow.:

Uy T Voltage

py

ig. 20 Window numbers for start/stop ramps, initial vltage at start and step down voltage at

stop.
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<
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1 Determine the starting time for the motor/machine.

(i8]

Set the initial voltage in window 01. Normally the factory setting, 30% of
Uy, is 2 suitable choice.

Press key “+’ to increase the value if wanted, then press key “ENTER

< "to confirm the new value. Press key “NEXT - "to go to window

Set chosen “ramp up time” at start (1-60 sec.) in window 02. Press

95

b

key “+“ or “-" to change the value.

4 Set chosen “ramp down time” at stop (off, 2-120 sec.} in window 04.

If only soft start is required, set the parameter to “off ",

The time the start ramp slope last can be calculated from the formula below:

¥y
T _ 100 - “window 01 T
*istart ramp -n X Llwindow 02
lis%}

1 1

If the initial voltage, window 01, is set to 30% of Uy Start ramp 1 in window
02 is set to 10 sec., the start ramp slope last for:
100 - 30

70
The ramp slope time is equal to the time set in window 02 when the initial vol-
tage at start, set in window 01 is 30% of Uy If the initial voltage at start is hig-
her than 30% of Uy, the ramp slope time is shorter than the time set in window
02.

Tr x 10 = 10 sec.

start ramp 1

The stop ramp last for the time set in window 04 when initial voltage at

stop 1s 100% of Uy, (window 03).
b N ;

Step down voitage at stop.

Step down voltage at stop can in some application be used to stop quickly but
still smoothly. The step down voltage at stop {100-40% of Uyy) is set in window
03.

The time the stop ramp slope last can be calculated from the formula below:

¥

Gwis}c{ew 03~ 30
Tr e

stop ramp % Toindow 04

70
Example:
If the step down voltage at stop, window 03, is set to 80%
of Uy Stop ramp 1 in window 04 is set to 20 sec., the stop ramp slope last for:
80 - 30
70

x 20 = 14.3 sec.

Tr,

top ramp 1 =
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Dual ramp at start and stop.
To achieve even smoother ramps at start and or stop, a dual ramp can be used.
4
Uy T Voltage @ == @

m,
[ o2

; i
E E Time
Fig. 21 Window numbers for dual ramp at start/stop, initial voltage at siart and step down-

voltage at stop.

The time ramp slope can be calculated from the formulas below:

oo FRR 4 S
T meaew 11~ Ywindow 01 -
‘hsareramp 17 - X Lgindow 02
70
100 - Ugindow 11
T = . — —xr . .
1lstart ramp 2 ¥ Tyindow 12

70

Uindow 03 = Uindow 13
irstsp ramp 1 o X lwindow 04

70

4 R . . E"\
_ L}\ indow 13 30
TZ’: w2 T " X Twindaw 14

70

If the initial voltage, window 01, is set to 30% of Uy Start ramp 1 in window

o
02 is set to 10 sec. Start voltage for start ramp 2, window 11, is set to 60% of

>

Uy Start ramp 2 in window 12 is set to 5 sec., the start ramp slope last for:
y 60 - 30 .
T ort ramp 15 x 10 = 4.3 sec.
i 70
100 - &0
Trare ramp 2 x5=29sec
7

The total start ramp time is 4.3 + 2.9 = 7.2 sec.
The total stop ramp time is calculated in the same way by adding "Trgop ramp 1 ’

3
53

5 ¥
with Trstop ramp 2 °

The settings are carried out by beginning with the settings in windows 01, 02,

03 and 04 above and proceed with the following steps:

1 Set window 05 to “on” to be able to reach the extended functions.

[

Set the start voltage (30-90 %) for start ramp 2 in window 11. The start vol-
tage for start ramp 2 is always higher than the initial voltage at start (win-

dow 01)
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&

3 Set the chosen start ramp 2 {off, 1-60 sec.) in window 12.

s}
o}

&=

—

e 4 Set the start voltage (100-40 % of Uy ) for stop ramp 2 in window 13. The
("

start voltage for stop ramp 2 is always lower than the step down voltage at

stop (window 03).

=

s

2-120 sec.) in window 14.

W
g
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o
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Starting

WARNING! Make sure that il safety measures have been taken before starting the
mictor In order to avold personal Injury.

Start the motor by pressing the “START/STOP* key on the built-in keyboard
or through the remote control, PCB terminal 11, 12 and 13 (remove the hnk,
PCB terminal 12 -13). When the start command is given, the mains contactor
will be activated by relay K1 (PCB terminal 21 and 22), and the motor will then
start.

If the voltage levels or the ramp times have to be readjusted, repeat the steps
in “Setting”. When the settings are correct the motor will start slowly and
without any snatching movement. The motor will accelerate smoothly (built-in
delay 0.1 sec.) to full speed if the correct ramp up time has been set.

NOTE! The rated current must not be exceeded during normal operation.

"Real start ime” can be longer or shorter than the set values depending on the
ioad conditions during start up. Alse the stop time can be longer or shorter than the
set stop time.
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6.4 Application “Pump”

This function is mainly intended to minimise hydraulic shocks to pipelines. Six
3
parameters are automatically set by the microprocessor. Only the start and the
stop time must be set.
The function is 2 combination of the dual ramp start and stop, the initial vol-
race at start and the step down voltage at stop. It is possible to re-set one or
fod £

more of the values for further tuning.

The settings are carried out according to following steps.

1 Determine the starting and stopping time for the motor/pump.

2 Set chosen “ramp up time” at start (1-60 sec.) in window 02, 20 il
T ‘ ) oo |
02 1S
3 Set chosen “ramp down time” at stop (off, 2-120 sec.) in window 04. 00 i%
5l

4 Set window 05 to “on” to be able to reach the extended functions.

The Application “Pump” function is set by setting the parameter in win- 00

dow 22 to “on”. Egé

(511

Ao
0| 0] [y
J

It is possible to re-set one or more of the six values that are set automatically in

windows 01, 03, 11, 12, 13 and 14 for further tuning.

NOTE! The values In windows 02 and 04 must be set before the value In window 42
is sat o “ony”. ¥ the value In window 42 Is set to “off”, the six paramesters In
windows 07, 03,11, 12 13 and 14 are automatically set i there factory sstlings,
see chapier 8.1

6.5 Torque booster

o

]
=
AU P

he Torgue Booster enables maximum torque to be obtained by providing a
i

1l voltage output during 0.1 - 2 s at start. This enables a soft start of the motor

’a“n

even if the break away torque is high at start. For example in crushing mill app-

lications etc.

Start camg i

i
i

When the Torque Booster function has finished, starting continues T
according to the start ramp. This function can only be used together with ;

Ramp start or the Dual ramp start-function. The principles of the Torque Booster when
starting the motor.

Torgus Boostey

Set chosen time for the Torque booster (off, 0.1 - 2sec) in window 31.

12
ulJd

L)

Make sure window 05 is set to “on” to be able to reach window 31. Re-set the

value for further tuning if necessary.

ROTE! Check whether the motor can aceelerate the joad with “Torgue Booster”,
without any hasmisl mechanical stress.,
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6.6 By-pass
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Fig. 22 By-pass contactor can be used to shunt the motor current during nominal speed.

external contactor can be used to By-pass the soft starter when operating at
C nominal speed.
By-pass contactor can also be used if soft stop is required. Normally a
By-pass contactor is not necessary as the device is designed for continuous run-

ning conditions. During By-pass operation, the alarms for phase failure and thy-

p=4 =
ristor fault (F1) are eliminated. In case of 2 CL-T version the Motor Protection

will not function when the soft starter is by-passed.

arameter in window 32 to “on”. The

5o The By-pass function is set by setting the p
?ﬁz?*t ﬁ [y ] parameter in window 05, extended function, must first be set to “on”.

Check that the parameter in window 52 is set to “2” (Full Voltage Relay func-

o0
g@f g tion for relay K2).
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6.7 DC-brake
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Fig. 23 DC-brake for fast stop of high inertia machines. (12 76 004)

In some applications the stop ramp is not enough, especially if fast braking of
high inertia machines is required, i.e. fiywheel applications. If the built-in DC-
brake function then is chosen the relay K2 will be dedicated to control an exter-
nal DC-brake contactor. This function can be combined with the ramp stop,
but if the ramp time stop is “0” the DC-brake will work when the stop com-
mand is given.

Both time (1-10 s) and voltage (30-100 % of Uy) can be set, this so that
the braking stops when the motor has reached standseill. For very high inertia

loads, at the end of the max. 10 s the machine freewheels to 2 standstill.

NOTE! When the DC-brake function Is chosen, the time in window 34 is set to
1~10 sec., the relay K2 Is dedicated to control the external DC-brake
contactor.

Chanee the factory setting in window 34 fiom “off” to chosen time 1-10 sec.
g £

by pressing key “+”. The parameter in window 05, extended function, must
first be set to “on”.

1
i1

Set the voltage (30-100%) for the DC-Brake function to 2 suitable value in

window 35.

WARNING! The thyristors will be short clrcult if the DC-brake function Is not
chosen in wingow 34 when the external DC-brake contactor is connected.
The thyristors will alsc be short cireult if the external DC-brake contacter s
wrongly connected between T1-TZ or T4.-T2 instead of correctly connected
between T2-T3, see figure above.
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6.8 Programmable relay K1 and K2

The soft starter has three built-in auxiliary relays to signal “Operation”, “Full
voltage” and “Alarm”. The alarm relay, K3 (change over contacts), is always
used s an alarm relay . The other two relays, K1 and K2 (closing contacts), are
programinable.

3 - e~ 3%

They can be set to either “Operation” indication or “Full voltage

s

* indica-

dicated to this function.

o
]
s
o
(e

tion. If DC-brake is chosen the relay K2 will

Motor
voltage E,E&.
Relay i T
function i i
Operation . . Time
| ¢ ! !
! i [ i
I ]
Relay | i
function
Full voltage ! [Time
] t
{ | | t
! S S e o
1’!‘ P A T T 1
| Starting Fuil !
E time voitage i
i
Start Stopping
delay time =
0,1 sec.
Fig. 24 Start/stop sequence and relay function “Operation” and “Full voltage”.
The indication for relay K1 is set in window 51 and the indication for relay K2

is set in window 52. Value “1” indicates “Operation” and “2” indicates “Full

voltage”.

Set chosen relay indication for relay K1 in window 51, factory setting is “17
{Operation). The value in window 05, extended function, must first b
N

“on’.

cery
-

Set chosen relay indication for relay K2 in window 52, factory setting is
(Full voltage).

NOTE! When the DC-brake functlon Is chosen, the time In window 34 Is set to
1-10 sec., the relay K2 Is dedleated to control the external DC-brake
contactor. The parameter In window 52 Is automaticaily set to “3“ to Indicate
that relay K2 Is set to control the external DC-brake contactor.
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6.9 Parameter set

Parameter set, an important function which can be handy when using one soft
starter to switch in and start different motors, or working under variable load
conditions. For example; starting and stopping conveyor belts with different

weight on the goods from time to time.

Four sets of parameters can be controlled either from the keyboard, the

ok

remote control inputs or the serial interface (option). Up to 18 different para-

meters can be set for each Parameter set.

Window numbers for the parameters that can be set in each parame-
fer sett
01,02,03, 04,05
1,12, 13, 14
1,22,2

1,32,

B S

3,2
3,34, 35

3

=1 o 43

Set chosen Parameter set (0-4) in window 53, factory setting is “1”.
Set the parameter in window 53 t0*“0* for remote control operation.

For keyboard operation, choose selected Parameter set directly in window 53.

Set the parameter to “1% to select Parameter set 1, “2% to select Parameter set 2

Fig.

Selecting a parameter set using the remote control inputs.

Parameter set PSSz (16-18) PS2 (1718}

i Cpen Open
2 Ciosed Open
3 Open Ciosed
4 Closed Closed

6.10 Operation with Remote Analogue Control

Soft starting and soft stopping can also be controlled via the Remote Analogue
Control (010 V, 2-10 V, 0-20 mA and 4-20 mA). This control makes it possible
to connect optional ramp generators or regulators.

When the soft starter has been given the start command, the motor voltage

is regulated through the remote analogue input.

WARNING! The remote analogue contrel may not be used for continuous speed
regulation of standard motors. With this type of operation the Increase In the
temperature of the motor must be taken Inte consideratlon.
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To install the Remote analogue control, proceed as follows:

1 Connect the ramp generator or regulator to terminal 14 (+) and 15 ().
PCB terminal

010V
2-10V
0-20 mA
4-20 mA
Fig 26 Wiring for Remote analogue control.

5

2 Set bridge Y2 on the PCB control card to voltage or current control signal

position, see also chapter 4.2 Connections.

Fig 27 Sesting for Remote voltage or current analogue control.
3 Set the parameter in window 23 to “1” for 0-10V/0-20mA control signal

or to “2” for 2-10V/4-20mA control signal. If Remote analogue control is

not requested, set the parameter in window 23 to “off ‘.

6.11 Full voltage start, D.O.L.

g

The motor can be accelerated as if it was connected directly to the mains. For

this type of operation:
1  Check whether the motor can accelerate the required load (D.O.L.—start,

Direct On Line start).

2 The fanction is set by setting the value in window 24 to “on”. The value in

windows 21, 22 and 23 must be “off .

(9%

Start and stop with terminals 11, 12 and 13 or through the “START/
STOP” key on the keyboard.

6.12 Power Factor Control

During operation, the microprocessor continuously monitors the load on the
motor. Particularly when idling or when only partially loaded, it is sometimes
desirable to improve the power factor. If Power factor control (PFC) is selected,
the soft starter reduces the motor voltage when the load is lower. Power con-

sumption is reduced and the degree of efficiency improved.

Choose PEC by setting the parameter in window 33 to “on™.
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6.13 Control via serial interface (option)

Observe the operating instruction supplied with the option.

{ -~ A
\Py< >
w{%\ )

Fig 28 Wiring for control via serial interface.

This function is selected by setting the value in window 54 to “on”. 5o

6.14 Current limit function,
ClL-version (factory option)

NOTE! Current Limit function Is a factory option, make sure that the MASTER
START MSE Is a Clversion before attempting adjustment.

The Current Limit function is used to limit the current drawn when starting
(150-500% of I). This means that current limit is only achieved during set

start-up time.

The settings are carried out in following three steps:

Estirnate the starting-time for the motor/ machine.

i

5 Set chosen “Start time” (1-60 sec.) in window 02. Press key “+” and/or ¥~ (00
” to change the value if required, then press key “ENTER < "to confirm i

the new value,

Set the current limit to a suitable value e.g. 300% of Iy in window 21. SO

er

i

Lk

Make sure that the value in window 05 is “on”.

c3
Ca 162

NOTE! Even though the current limit can be set as low as 150% of the nominal
current value, this minimum value cannot be used generally. Consideration must be
given to the starting torque and the motor before setting the appropriate current
fimlt.

“Real start time” can be longer or shorter than the set values depending on the
load conditions.
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If the starting time is exceeded and the soft starter is still operating at current

Limit level:

e The display will show “F4”.

e The alarm relay, K3, will trip. The relay can be used to interrupt operation
e.g. opening the control circuit. If the alarm relay, K3, is not used to inter-
rupt operation the soft starter will allow the motor to take the current it

needs to reach full speed.

6.15 Motor protection, CL-T version
{factory option)

1 many cases it is convenient to have a complete starter. MASTERSTART MSE
soft starter can then be delivered with 2 built-in motor protection function. This
means that external motor protection relay can be excluded. The built-in
microprocessor continuously calculates the motor temperature based on a ther-
mal model of the motor.

Both slight overload for long time and several over-loads of short duration
will result in overload alarm and trip. The overload alarm will also be indicated
on the display (F2). For correct function of this factory option; the connected
motor must be at least half the size of the soft starter (50-120 % of I, MSE).

WARNING! During By-pass operation, the motor protection Is not activated,
because the current to the motor doesn’t fiow through the soft starter.

# the control voitage Is disconnected (terminals 01 and 02), the soft starter will
lose the calculated motor temperature value. When the control voltage is
connected again, the soft starter starts to calculate the motor temperature
assuring there Is a cool motor start.

This means that the motor can be overheated i the control voltage Is switched off
and on.

The settings are carried out according to following two steps:

f
1 Caleculate the rated current of the motor in % of the nominal current of the

soft starter,

15 A (rated motor current)

17A (MSE-017)

x 100% = 38%

eg.

2 Setthe calculated value, e.g. 88%, in window 41. Press key “ENTER. ”
to confirm the value.
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Trip time at different overload conditions £ (min]

i
60 o=
Actual current/Ir Trip time
bl £ e i 10 =
<1.0 Unlimited
1.05 36 min.
1.1 26 min. 1=
1.4 141 min.
- \ = : R 1 : : : 3
Trip time (£} = -T* In (1-(1/1)7) T ; . : : .
Tactual
I:“

The time constant, T, is set to 15 minutes. [_is the rated motor current and [ is o y ) .
= Trip time vs Ly a1/ 1, chavacteristics.

the actual current. E.g. trip time for a motor overloaded 1.4 times.

v

¢ = =15 min- E‘;‘{i -

Scale factor

WARNING! The scale factor (30 - 255% of Iy) In window 421s factory set and should
not under any clreumstances be changed.

tl

starter according to

h

The value of the scale factor depends on the size of the so
the table below.

Skze of Seale
RiSE factor
017 148
-030 100
-045 i1l
-060 100
075 107
-085 118
-110 108
-145 103
-170 118
-210 119
-250 100
-310 a7
-370 108
450 111
570 105
740 113
-835 96
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6.16 Alarm functions, alarm list

The soft starter is fitted with a monitoring system which stops the operation at;
¢ Over temperature, thyristors
s Motor overload (if the Motor protection function is in operation, CL-T
version only)
The alarm relay, K3, will wip at alarm. The relay can be used to interrupt ope-
ration e.g. by opening the control circuit at e.g. alarm;
s Thyristor fault/phase failure
e Full speed not reached at set current limit and start time (if the Current
limit function is in operation, Cl and CL-T version only)
An alarm is indicated by flashing red figures on the display. The window indica-
tion {the green figures) is off.
If the motor is stopped the “running” LED is off, if the motor is ranning
the LED is illuminated. The “start/stop” LED can still be illuminated if a run~

ning command has been given.

By pushing the “START/STOP” key the alarm indication will disappear and
the command will take action if the alarm is gone, if the cause for the alarm is

still there the indication will remain.

If the “ENTER/RESET” key is pressed a reset will take place, if the cause
of the alarm is gone and then normal window indication will appear.

Display indication

Protective function

Resetting the alarm

Restart

Fi

Thyristor fauit/phase
failure

Automatic

No stop command
is given

F2 (CLT ver-
sion)

Motor protection,
gverioad

Cool down the
motor and reset

Reset and start

Over temperature
thyristors

Cool down the soft
starter and resst

Reset and start

F4 (CLand CL-T
Version)}

Full speed not reached
at set current imit
nd st )

Reset

No stop command
is given

Alarm list

The alarm list is generated automatically. It shows the latest nine old alarms

(F1-F4). The alarm list can be usefull when tracing a failure in the soft starter or
its environment. Press key “NEXT -+ “or key “PREV < "to reach the
alarm list, window 91 - 99. The alarm Iist is found between window 54 and 01
in the menu structure. One can go through the alarm list step by step by using
the “NEXT -+ "and “PREV < "keys.

g1 Latest old error.

92 Next latest old error.

93 . Next next hatest old ervor ete. {max. 9 st)
9%
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7. TROUBLESHOOTING

7.1

Fault, cause, remedy

Check that the soft starter has been correctly installed, e.g. terminal screw cor-

rectly tightened, no loose wiring, etc.

does not run

Chservation Fault indication Cause Remedy
The display is not . ) e . -
. o No control voltage Switch on the control voltage
iHluminated
Fuse defective Renew the fuse
No mains supply Switch the mains supply on
. Check the thyristors. Full Voltage
F1 start, D.O.L. can be used to start the
Short circuit in thyristors motor even if there is short circuit in
- thyristors, see chapter 6.16 Alarm
The motor

functions, alarm lst.

F2 (CL-T version}

Motor protection, overload

Cool down the motor and reset

F3

Thyristors overheated

— Check ventilation of cabinetl.
— Check the size of cabinet.
- Ciean the cooling fins.

F4 (CLand CLT
version)

Full speed not reached at set
current limit and start time

Increase the starting time and/or the
current limit level

The start/stop-LED
does not illuminate

No start command is given

E.g. press the “START/STOP” key.

The motor is
running but

Short circuit in thyristors

Switch off at suitable opportunity.
Check the thyristors. Full Voltage
start, D.O.L. can be used to start the
motor again even if there is short
circuit in thyristors, see chapter 6.16

an alarmis Alarm functions, afarm list.
ven — - — - - -
giver Failure in one phase. Check the mains suppiv.
F4 {CL and CL-T ver- Fuil speed not reached at set increase the starting time and/or the
sion} current limit and start time. current limit level.
Starting time too short. increase starting time.
Starting voltage incorrectly . .
g ge inco J Adjust starting voitage.
set.
§ atarti . M R
When starting, E Motor too small inrelation to | |\« 1o o del of the soft starte
+ o it ) a st rmoed o rLer.
motor reaches full rated current of soft starter. = ! '
h speed but it jerks or - E
The motor . Motor too large in relation to . .
‘ vibrates. oot e DTSRRI Use larger model of soft starter.
}erks etc. load of soft starier.

Starting voltage not set
correctly

Readjust the start ramp.

Select the current limit function.

Starting or stopping
time too long, soft
stop does not work.

Ramp times not set
correctly.

Readjust the start and/or stop ramp
time.

Motor too large or too small
in relation to load.

Change to another motor size.

et

The alarm

ist is described in chapter 6.16 Alarm functions, alarm list.




WARNING! The tasks In these instructions are described so that they can be
understood by people trained In electrical engineering /electronles. Such personnel
must have appropriate tools avallable.

Before performing all maintenance and repalr work, switch off the electricity supply
to the device and observe the safety regulations (both motor and operating

voitage).

7.2 Service

Please contact your local MASTERSTART sales outlet or Emotron , see the back
cover.
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8. MAINTENANCE

In general the soft starter is maintenance-free. There are however some things
which should be checked regularly. Especially if the surroundings are dusty the
unit should be cleaned regularly.

WARNING! Do not touch parts Inside the enclosure of the unit when the control and
motor voltage Is switched on.

Regular maintenance

s Check that nothing in the soft starter has been darnaged by vibration (loose
screws or cormections).

«  Check external wiring, connections and control signa Is. Tighten terminal
screws and busbar bolts if necessary.

. eck that PCB board, thyristors and cooling fin are free from dust. Clean
with compressed air if necessary. Make sure the PCRB board and thyristors
are undamaged.

s Check for signs of overheating {i%%;mgﬁs in colour on PCB board, oxidation

of solder points etc.). Check that the temperature is within permissible
timits.
¢ Check that the cooling fan/s permit free air flow. Clean any external air fil-

ters if necessary.

In the event of fault or if 2 fault cannot be cured by using the fault-tracing table

in chapter Troubleshooting, see chapter Service on page 45.
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9. TECHNICAL DATA

General Blectrical Data

Number of fully controlied phases

Voltage tolerance {control and motor)

Controt card/fan voitage 1
Recommended fuse for control card/fan (A}
Freguency

Freguency tolerance

Switch-on delay

Relay contacts

et

Type of protection/insulation
Type of casing protection
insulation voltage UiV} Varistor

Other General Data
Ambisnt temperatures
in operation
Max. e.g. at 80% IN
In storage
Relative air humidity
Max. altitude

Norms/ Standards, Conform to:
EMC, Emission

EMC, Immunity
Harmonic distorsion

3

2x200-440 V 50/60 Hz Model MSE017 MSE-030 MSE-045 MSE-080
Power Data & Order No.
Recommended motor size for 400 ¥ 7.5 kW 15 kW 22 KW 30 kW
Rated current of device {A) 17 30 45 80
Order No. for Motor Voltage 3x200-440V 1) 01-0501yz 01-0502wyz 01-0503yz 01-0504-yz
2x440-500 V 50 /60 Hz NModel MSEQL7 MSE030 MSED45 MSE080
Power Data & Order No.
Recommended motor size for 8OOV 11 kW I8 5 kW 30 LW 37 kW
Rated current of device (A} 17 30 45 60
Order No. for Motor Voltage 3x440-500 V 1) 01-052%1yz 01-0522-yz 01-0523yz 01-0524yz
Electrical Data
Recommended wiring fuse (A} 2y 25/35/50 35/50/80 50/63/125 63/80/160
Semi-conductor fuses, if required 80 A 125 A i80 A 200 A
Power loss at rated motor load {in} 50 W SOW 140 W 180 W
Power consumption controf card 25 VA 25 VA 25 VA 25 VA
Power consumption fan - 25 VA 25 VA 25 VA
Starts per hour: In in % and time in sec. at
50 % duty, intermittent S4, at max 40 °C 3)

450 %, 58 100 1060 100 100

400 %, 10s &85 65 65 85

350 %, 20s 50 50 50 50

300 %, 30s 38 38 38 38

250 %, 60s 28 28 28 28
Mechanical Data
Dimensions in mm HxWxD 325x211x220 | 325x211x220 | 325x211x220 | 425x211x220

incl. brackets 360x211x220 | 360x211x220 | 360x211x220 | 460x211x220
Mounting position (Vertical/Horizontal) Vertical Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz.
Weight (Kg) 5.8 8.7 6.7 8.1
"Connection, Terminals or busbars Cu;”

Cu-cable: solid/stranded mm2 {bolt} 106/6 18/10 25/18 15x5 (M8)
Cooling system Convection Fan Fan Fan

+/-10%
See below
Max 104
50/80 Hz
+/-10%
100 ms
3254, 250VAC1L{15AAC 1Y

(-25)
95%, non-condensing
4
1

Q00 m

EN 282, EN 60204-1 (VDE 0113)
EN 50081-2, CISPR 11 and 14, VDE 0875 curve N
EN 50082-1 kat. B, IEC 8014, [EC 801-2
Max. 5% of basic frequency

depends on i.e. Average, rated, starting and
temperature etc.

1) vz = Control voltage (v} and Standard () ait. Factory Option, see Order Number on page 52.
2} Recommended wiring fuse is given for; ramp/ direct/ heavy start {slow blow e.g. gL}
3) For further applications, please contact Emotron or use application / calculation examples. Starts per hour

running current: starting, running and cooling time; ambient
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3x200-440 V 50/60 Hz Model MSE-OQ75 VISE-085 MSE-140 MSE-348
Power Data & Order No.

Recommended motor size for 460V 37 KW A8 kW 58 kW TE KW
Rated current of device (A} 75 85 110 145
Order No. for Motor Voltage 3x200-440V 1) 01-0805vz 01-0806vz 01-0507vz 01-0508vyz
2x440-500 V 50/60 Hz Model MSELTE MSEO8S MSE110 MSE-145
Power Data & Order No.

Recommended motor size for 800V AR kW 88 kW 75 kW SO LW
Rated current of device (A} 75 85 110 145
Order No. for Motor Voitage 3x440-500 V 1) 01-0525vyz 01-0528vz 01-0827-vz 01-0528vz
Electrical Data

Recommendad wiring fuse {A) 2} 80/100/200 | 100/125/250 | 125/180/315 | 180/200/400
Semi-conductor fuses, if required 250 A 3154 350 450 A
Power loss at rated motor load {In) 230W 260 W 330W 440 W
Power consumption controf card 25 VA 25 VA 25 VA 25 VA
Power consumption fan 25 VA 25 VA 25 VA 25 VA
Starts per hour! Inin % and time in sec. at

50 % duty, intermittent S84, at max 40 °C 3)

450 %, 5s 100 100 63 28

400 %, 10s 85 65 41 i8

350 %, 20s 50 50 31 14

300 %, 30s 38 38 24 10

250 %, 60s 28 28 18 8
Mechanical Data
Dimensions in mm HxWxD 424x211x220 | 424x211x220 | 525x211x220 | 52Bx211x220

incl. brackets 480x211x220 | 460x211x220 | 560x211x220 | 560x211x220
Mounting position (Vertical/Horizontal) Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz.
Weight (kg) 3.4 S.4 12 12
"Connection, Terminals or busbars Cu;”

Cu-cable: solid/stranded mm? {bolt) 15x5 (M8) 15x5 (M8) 20x5 (M10) 20x5 (M10)

Cooling system Fan Fan Fan Fan
General Electrical Data
Number of fully controlled phases
Voltage tolerance {control and motor} +/-10%
Controf card/fan voltage 1} See below
Recommended fuse for control card/fan (A} Max 10 A
Frequency 50/60 Hz
Frequency tolerance +/-10%
Switch-on delay 100 ms

Relay contacts

Type of protection/insulation
Type of casing protection
insulation voltage UiV) Varistor

Other General Data
Ambient temperatures
in operation
Max. eg. at 80 % Iy
in storage
Relative air humidity
Max. altitude

Norms/ Standards, Conform to:
EMC, Emission

EMC, Immunity
Harmonic distorsion

3Xx5A, 250VAC 1{15AAC11)

P21
820 vDC

0-40°C
50 °C
{25} - (+70) °C
95%, non-condensing
1000 m

EN 282, EN 60204-1 (VDE 0113)
EN 50081-2, CISPR 11 and 14, VDE 0875 curve N
EN 50082-1 kat. B, IEC 801-4, [EC 801-2

Max. 5% of basic frequency

1) yz = Control voitage {y) and Standard (2) ait.

Factory Option, see Order Number on page 52.

2} Recommended wiring fuse is given for: ramp/ direct/ heavy start (siow blow eg. gbL}

3) For further applications, please contact Emotron or use appiication / calculation examples. Starts per hour
depends on i.e Average, rated, starling and running current: starting, running and cooling time; ambient

temperature efc.
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3x200-440 V 50 /60 Hz Model MSE-170 MSE210 MSE-250 MSE310 MSE-370
Power Data & Order No.
Recommended motor size for 400 V a0 KW 110 kW 4133 kW 180 kW 200 kW
Rated current of device (A) 170 210 250 310 370
Order No. for Motor Voltage 3x200-440V 1) 01-0508yz 01-0510vyz 01-0511vyz 01-0512-yz 01-0513yz
3x440-800 V 50/80 Hz Model MSE-17C MSE210 MSE-250 MSE310 MSE370
Power Data & Order No.
Recommended motor size for 800 V 140 KW 132 kW 160 KW 300 kW SEG KW
Rated current of device (A} 17¢ 210 250 310 370
Order No. for Motor Voltage 3x440-500V 1) 1-0528vyz 010530z 01-0831yz 01-0532vz 01-0533yz
Electeleat Data
Recommended wiring fuse (A) 2) 200/200/400| 200/200/400 | 25G/250/500 315/315/630| 400/400/800
Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A
Power loss at rated motor load (in) 5i0W 8630 W 750 W S30 W 1100 W
Power consumption controf card 25 VA 25 VA 25 VA 25 VA 25 VA
Power consumption fan T5 VA 75 VA 75 VA TS VA 75 VA
Starts per hour: In in % and time in sec. at
50 % duty, intermittent 4, at max 40 °C 3)
450 %, Bs 30 75 50 65 38
400 %, 10s 83 49 32 42 25
350 %, 20s 48 42 25 35 23
300 %, 30s 36 35 20 28 19
250 %, 60s 286 25 15 i8 i1
Mechanical Data
Dimensions in mm HxWxD
incl. brackets 44Tx484x244 | A4Tx484x244 | 44Tx484x244 | 532x54ATX278 532x547x278
Mounting position (Vertical/Horizontal) Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz. Vert. or Horiz.
Weight (kg) 28 28 28 42 46
"Connection, Busbars Al (bolt);” 40x5 (M10) 40x5 (M10) 40x5 (M10) 40x8 (M12) 40x8 (M12)
Cooling system Fan Fan Fan Fan Fan
General Electrical Data
Number of fully controlied phases 3
Voltage tolerance {control and motor) +/-10%
Control card/fan voltage 1) See below
Recommended fuse for control card/fan (A} Max 10 A
Frequency 50/80 Hz
Frequency tolerance +/-10%
Switch-on delay 100 ms

Relay contacis

Type of protection/insulation
Type of casing protection
insuiation voltage UH{V) Varistor

Other General Data
Ambient temperatures
tn oneration

i opeiat

Max. e.g. at 80% iy
in storage
Reiative air humidity
Max. altitude

Norms/ Standards, Conform to:
EMC, Emission

EMC, Immunity
Harmonic distorsion

3x 5A, 250V AC 1 (154 AC 11}

35

P20
820 VDC

0-40°C
50 °C

{-25) - {+70) °C
%, non-condensing
1

000 m

EN 282, EN 60204-1 (VDE 0113)

EN 50081-2, CISPR 11 and 14, VDE 0875 curve N

EN 50082-1 kat. B, {EC 801-4, IEC 801-2
Max. 5% of basic frequency

1) yz = Control voltage (y) and Standard (2) alt. Factory Option, see Order Number on page 52.

2) Recommended wiring fuse Is given for; ramp/ direct/ heavy start {siow blow e.g. gL}

3) For further appiications, please contact Emotron or use application / calculation examples. Starts per hour depends on Le.
Average, rated, starting and running current: starting, running and cooling time; ambient temperature etc.
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3x200-440 V 50/60 Hz Model MSE450 MSE-570 MSE-710 MSE835
Power Data & Order No.
Recommendad motor size for 400 V 280 kKW 318 kKW 400 kW 450 LW
Rated current of device (A) 450 570 710 835
Order No. for Motor Voltage 3x200-440 V 1} 01-0514yz 01-0515vz 01-0515vz 01-0517vz
3x440-500 V 80/60 Hz Nodel MSE4S0 MSE-570 MSE-710 MSES83s
Power Data & Order No.
Recommended motor size {6r 800V 315 W AGO kW BO0 kW SO0 kW
Rated current of device (A) 450 570 710 835
Order No. for Motor Voltage 3x440-500 V 1) 01-0534vyz 01-0535yz 01-0536yz 01-0537yz
Electrical Data
Recommended wiring fuse (A} 2) 500/500/1k | 630/630/1k | 800/800/1k | 1kK/1Kk/1.2K
Semi-conductor fuses, Iif required 1250 A 1250 A 1800 A 2500 A
Power loss at rated motor load {(In) 1400 W 1700 W 2100 W 2500 W
Power consumption control car 25 VA 25 VA 25 VA 25 VA
Power consumption fan 75 VA 75 VA 75 VA 75 VA
Starts per hour: In in % and time in sec. at
50 % duty, intermittent 54, at max 40 °C 3)

450 %, 5s 28 30 25 20

400 %, 10s 18 20 18 i3

350 %, 20s 15 17 13 i1

300 %, 30s 10 iz =] 8

250 %, 60s 8 10 7 [}
Mechanical Data
Dimensions in mm HxWxD

incl. brackets 532x547x278 | 687x640x302 | 687x640x302 | 687x640x302
Mounting position (Vertical/Horizontal) Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz. | Vert. or Horiz.
Weight (kg) 46 64 78 80
"Connection, Busbars Al (bolt))” 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12)
Cooling system Fan Fan Fan Fan
General Electrical Data
Number of fully controlied phases
Voltage tolerance {control and motor) +/-10%
Controt card/fan voltage 1} See below
Recommended fuse for control card/fan (A) Max 10A
Fraquency 50/60 Hz
Frequency tolerance +/-10%
Switch-on delay 180 ms

Relay contact

Type of protection/insulation
Type of casing protection
insulation voltage Ui(V) Varister

Other General Data
Ambient temperatures
i operation
Max. eg. at 80 % Iy
in storage
Relative air humidity
Max. altitude

Norms/ Standards, Conform to:
EMC, Emission

EMC, Immunity
Harmonic distorsion

3x5A,250VAC 1{1,5A AC 11}

P20
820 VDC

0-406°C
50 °C
{-25) - (+70) °C
85%, non-condensing
1000 m

EN 282, EN 60204-1 (VDE 0113)
EN 50081-2, CISPR 11 and 14, VDE 0875 curve N
EN 50082-1 kat. B, IEC 801-4, IEC 801-2

Max. 5% of basic frequency

S
o B

-y

2

3.

temperature etc.

yz = Control voltage (v) and Standard (2) alt. Factory Option, see Crder Rumber o
ecommended wiring fuse is given for; ramp/ direct/ heavy start {slow blow e.g. gh}
or further applications, piease contact Emotron or use application / calculation examples. Starts per hour

Of

page 52.

epends on L.e. Average, rated, starting and running current: starting, running and cocling time; ambient
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Order Number

The order number consists of four parts e.g. 01-0501-2 0

01 = Basic number
0501 = Model of MSE,

0501= MSE-017 and motor 3x200-440V
(0521=MSE-017 and motor 3x440-500 V)
2 = Control voltage (2 = 200 - 240 VAC)

0 = Standard or Factory Option ( 0 = Standard)

Ol-xxxxy z

wxx = model, size and motor voltage
v = 1{ control voltage 100 - 120 VAC
2 control voltage 200 - 240 VAC
5 control voltage 380 - 500 VAC
z = ( Standard
1 CL, Current Limit
2 CL-T, Current Limit and Motor Protection

Functions of MSE and settings

Start-up

Ramp start

Initial voltage at start (% of Un)
Starting torque (% of My)
Torque Booster at start

Eull Voltage Start (D.O.L)

Rurrdown
Ramp stop
Step down voltage at stop (% of Uyy)
Direct stop

DC-brake at stop

Other functions
Dual ramp start and stop
Application”Pump”

Remote analogue control

Supply (+12V), for remote pot. 10k
By-pass

Power Factor Control, PFC
Programmable relay K1 and K2
Alarm Relay K3

Parameter set (4 set)
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1-60s

30-90
Approx. 10-80
Built in

Built in

Built in

Built in

0-10/2-10 V DC at.
0-20/4-20 mA DC
Built in

Built in

Built in

Built in

Built in

Built

o
]

Optio



Factory Options

Current hmit start Optional (Factory Option, see Note)
Motor protection Optional (Factory Option, see Note)

NOTE! “Current [imit start” and “Motor protection” functions are only avallable as
“Factory Optlons”, Cl-version resp. Cl-T-version.

in the RMotor protection version {CL-Twersion} the “current limit start” functionls
included. See Technical Data Options, or contact vour local sales representative.

PCB Terminals

a1 Internal connection, supply

0z Internal connection, supply

11, 12,13 Start/Stop/Reset (12-13 linked at delivery, this enables start/stop

from keyboard. Disconnect the jumper for remote control.)
14, 15 Remote z2nalogue control 0-10 V, 2-10 ¥,

0-20 mA, 4-20mA

R voltage = 100 k& Ri current = 100 Q)

{terminals 14 = +, 15 = -}

18 +12 VDC, max. 50 mA available, e.g. pot. 10 k&
(Term. 14 input, 15 () and 18 (+).

16, 17, 18 Parameter set

21,22 Relay K1

23 24 Relay K2

31, 32, 33 Relay K3, alarm

Xz Connection serial interface

Y1 Keyboard lock:

— bridge in the position to the left = locked
— bridge in the position to the right = unlocked
Y2 R emote analogue control.
— bridge in the upper position =
s 3
voltage signal
— bridge in the lower position =

current signal

NOTE! All signal Inputs and outputs are galvanically isolated from the power supply
{control and motor voltage).
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Status indication

A built-in LED display showing mains on, status and alarm:

~  Mains on (control voltage)
—  Start command given
—  Stop command given

— During ramp up and ramp down

—  Operation (running)

Eault indication

— Thyristor fault/phase failure
~ Motor protection, overload

—~  Owver temperature, thyristors
—  Full speed not reached at set

current limit and start time

Display illuminated
Start/Stop-LED “on”
Start/Stop-LED “off”
RUNNING-LED is flashing
RUNNING-LED “on”

Display indication “F17
Display indication “F2”

Display indication “F37

Display indication “F4”

Technical Data and Order Number for Options

Type MSE-017t0 -835 options

Current limit start
Order No.

Motor Protection
Order No.

Serial Interface

Data: Input/output signals, ternt.
Software, communication protocol

Mounting and connection, plug-in

on MSE PCB
Order No.

Terminai clamp

Data: Single cables, Cu or Al
Cables

MSE type and Cu cable

Rolt for connection to busbar
Dimensions in mm

Order No. single

Data: Parallel cables, Cu or Al
Cables

MSE type and Cu cable

RBolt for connection to busbar
Dimensions in mm

Order No. parallels
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Factory Option
01-x0oxx-y1 (See
Factory Options on page 53)

Factory Option
01-x00x~y2 (See
Factory Options on page 53)

)
PanEA

Emotron Standard

01-0553-00

95-300 mm?
2210 to -310

2%95-300 mm?
2210 to -835
M10
35x87x65
9351



Type of protection/enclosure
IP 21 for MSE-017 to MSE-145 and IP 20 for MSE-170 to MSE-835.

NOTE! For more Information about order numbers etc. see Order Number on page
52.

Semi-conductor fuses
Always use standard commercial fuses to protect the wiring and prevent short
circuiting. To protect the thyristors against short-circuit currents, superfast
semiconductor fuses can be used if prefered (e.g. Bussmann type SILCU or
similar, see table below).

The normal guarantee is valid even if superfast semiconductor fuses are not

used.

Select the Semi-Conductor fuses as follows:

£

1 Decide on the appropriate Amp.-value (A), if Bussmann fuses are not used,
e.g. MSE-017 and 80 A.

Check that the I“t-value is correct acc. to the below table.

(%3

The Pt-value = max.-value recommended by Emotron (400 V).
The Semi-Conductor Fuses-value in Amp. (A) = min.-value recommended by
Emotron.

NOTE! Recommended wiring fuse Is glven for ramp/direct /heavy start (slow blow

e.g. gl). Recommended Semi-Conductor fuses: e.g. Bussmann type SiLCu,

. Semiconductor Fuses Motor
Type Thyristor It {A s} Standard Fuses

MSE-017 SKKT 42 2.5k 80A 25/35/50A
MSE-030 SKKT 72 8,5k 125A 35/50/80A
MSE-045 SKKT 92 13k 180A 50/63/125A
MSE-OB0 SKKT 108 18k 2004 63/80/180A
MSE-075 SKKT 132 40k 250A 80/4100/2004A
MSE-085 SKKT 162 60k 3154 100/125/250A
MSE-110 SKKT 21 100k 350A 125/180/315A
MSE-145 SKKT 253 200k AS0A 160/200/400A
MSE-170 N280/281 300k TO0A 200/200/400A
MSE-210 N280/281 300k 700A 200/200/400A
MSE-250 N280/281 350k 700A 250/250/500A
MSE-310 N370 700k 800A 315/315/630A
MSE-370 N4SO 2M 1000A 400/400/800A
MSE-450 N540 3M 1250A 500/500/1000A
MSE-570 N60O 4M 1250A 6830/630/1000A
MSE-710 N760 5M 1800A 800/800/1000A
MSE-835 NS30 10M 2500A 1000/1000/1200A
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9.1 Tests in accordance with norm EN 60204
Before leaving the factory, the device was subjected to the following tests:

e Through connection of earthing system;

a) visual inspection.

b) check that earthing wire is firmly connected.
= Insulation.
¢ Voltage.

s Function.
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INDEX

0-10/2-10VDC .............. 8
0-20/4-20mADC ............ 8

24 parameters ...........oanen. 8
2-wire start/stop  ....... coo.. 30
3-wire start/stop ... 30

Actual current  .............. 42
Additional function . ......... 25
advanced mode .. ... ... 8
Alarm functions ............. 43
alarmisgiven ... 44
Alarm Hst ..o 43

50, i 51
Analogue control ........ 18,21
application .......... ... 8
Application “pump” ......... 34
At pOWErup ........oiiia.nn 26
AULOMIAtIc TESEt ..o ieint e 30

Auxliaryrelays ... L 9

basic functions .......... ... 28
break away torque is high ..... 34
bridge .......ccoooi.i.. 39,53
bridge Y2 ... .o 39
buile-in auxiliary relays ......... 9
buile-in operator panel ....... 1

built-inrelays ......... ... 27
Busbars ........... 12,13,14
By-pass contactor ............ 35

cabinet ..... e 12
Check st ....... R, 22
Check on receipt

CLversion ......ooieecuiannn 40
combination matrix .......... 29
complaint ........ . ool 6
complete starter . ............ 41
Confirm setting .. ..........- 26
Connections . ... coveveveees i5
CONTACEOT .. evvvenecenncncnns 10
controlcard . ............ i8
control voltage .......... 18,1¢

Cooldown .......... e 43
cooling fins ........ R 44
Current ....ooovieneennn .. 40,52
Current Limit ............... 52
Current Limit and Motor Protection
52
Current limit function ........ 40
B
DOLstart ... i 39
DC-brake ... ... ...l 36
Decrease value of setting ...... 26
description .........aieeoonnn 11
Description of functions ....... 28

Determine the starting time ... 31
Device connections 15, 16,17

different operation situation ... 25

Digital inputs ... .. e 18
DINVDEOQIO0O ............. 12
Direct On Line start ...... L0039
Dismantling and scrapping ...... 2
Display indication ............ 43
Display next window .........26
Display previous window ..... 26
GISPIAYS e O

Dual ramp at start and stop ... 32

EC regulations ............coon 4
Electrical characteristic ........ 18

Electrical Data . 48, 49,56, 51
8,49

EMC ... 48,49,50,51
Emergency «...ooeveveetaionen 2
extended functions ........... 28
external contact ........co.. 10

Factory Options  .............. 8
Factory setting .......... 10,28

FASESIOD «ovviiiiiee s ce... 36
Fault indication ........c..... 44
Fault, cause, remedy .......... 44
flashing red figares  ...........43
formula ... oo 31
Forward/reverse wiring . ...... 21
Four sets of parameters ........ 38
free circulagon of air  ....... .. 12



front cover 24

Full speed not reached 43
full voltage 11

Full voltage start 39
Function / parameter 2 8

fuses 20

e

galvanically isolated 53

H
Harmonic distorsion 48, 49, 50
s 5 s
51

high ambient temperatares 35
1igh inertia machines 36
high inertia machi 36

How to use the Instruction Manual 5

If the starting time is exceeded 41
Increase value of setting 26
indication of operation 11

initial voltage 10, 23

Initiste a reset 26
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Installation 12
Installation of spare parts 2
Instruction Marual 5
Integrated safety systems 4
interrupt 43

interrupt operation 41, 43

Is the packaging damaged? 6

K

K110

K2 11

K3 11

key board can be locked 27
keyboard 11, 24

3 e

Keyboard lock 53

hve c

Live circuit components 12

local regulations 9

M

main functions 2 8
mains contactor 23
mains voltage 23
MAINTENANCE 46
maximum torque 3
Mechanical Data 48, 49,50, 51

Menu structure 8, 26

'S

Minimum free space 12, 13, 14
monitoring system 4 3

motor does not run 44

motor jerks etc. 44
Motor overload 43
Motor protection 4
mounting hocks 13

MOUNTING/WIRING 12

N
non-possible combination of func-
tions 27
Norms/Standards 48,49,50,51

Notes to Operating Instructions 5

o

old alarms 43

N .

Operating and maintenance person-

o]

nel 2

operation 11
operator panel 25
Order No. 48, 49,50, 51,

Order Number for Options 54

Wy
3%

output voltage 8
Over temperature 43
Over temperature, thyristors 43

overload alarm 41

p
Parallel cables 54

Parameter set 3 8
parameterset 18, 21, 38
parameters 2 4

PCB Terminals 18, 53
PEC 39

pole changin

g 19

o
f=2
potential-free contact 1 4]
potentiometer 1 8

Power Factor Control 39

power loss 22

PPU 8

prevent damage to the thyristors 12
Programmable relay 37

programming and presentation unit

protection/enclosure 54
protection/insulation 4 8,49,50,
51

Protective earth 15, 16, 1

Protective function 43

PSSt

PS2 3
D

Purr

()
[V}

4

[#3)

QUICK SET-UP 22

ramp times 10
rating plate 22

reach full speed 41

(%1

Real start time 2
recyclable material 2
Regular maintenance 46
relays 11

Remote Analogue Control 3
remote control inputs 8, 38
reset 30

Reesetting the alarm 43
Restart 43

returning the device 6
reversing contactor 19
Run-down 52
2

running-LED 25

SAFETY 2, 4
Safety measures 4, 23
Safety of machines 4

Scale factor 42



Setting/configuration 24 ¥
signal inputs 53 Value 28

simple soft start and soft stop 22 ventilated 12

slow blow fuses 9

spare parts orders 5

w
Special application 8
g - e FA ITRJEY |
Standard Fuses 55 WARNING 5
3ot o When starting 10
Standard wining 19 S

£ Wine o er 0. 38
start command 25 Window numbers 36, 38
Wiring circuit 19

start ramp slope 31
5 Wiring example 21

Start ¢he motor
START/STOP 10, 18, 23

start/stop command from keyboard X

oy
o

Starting 23, 33 Y
starting voltage 8 ¥118,53
STARTING/OPERATING 24 Y2 18,53
Starts per hour 48, 49, 50, 51

Start-up 52

Status indication 54

Step down voltage atstop 9, 31
stop command 25

stops the operation 43

TECHNICAL DATA 48
Terminal 12, 18

Terminal clamp 54

Tests 56

Thyristor 55

Thyristor fault/phase failure 43
Tightening torque 13, 14
Torque booster 34

trained personnel 2, 22
Transport and packing 6

Trip time at different overload 42
TROUBLESHOOTING 44

&8s




Setting/configuration 2 4

signal inputs 53

simple soft start and soft stop 22
slow blow fuses 9

spare parts orders 5

Special application 8

Standard Fuses 55

Standard wiring 19

start command 25

(93
s

start ramp slope

[#53

Start the motor 2
START/STOP 10, 18, 23

start/stop commmand fFom keyboard

Start/stop sequence 11
Start/stop-LED 25

Starting 23, 33

starting voltage 8
STARTING/OPERATING 24
Starts per hour 48, 49, 50, 51
Start-up 52

Status indication 54

Step down voltage atstop 9, 31

stop command 25

switch the device off 2

switch-off procedures 2

=]

TECHNICAL DATA 48
18

erminal clamp 54

Terminal 12,

Tests 56

Thyristor 55

Thyristor fault/phase failure 43
Tightening torque 13, 14
Torque booster 34

trained personnel 2, 22
Transport and packing 6

Trip time at different overload 42
TROUBLESHOOTING 44

U

e
27

unauthorised use 27

Unpacking 7

Value 28
ventilated 12

W
WARNING 5

When starting 10

Window numbers 30, 38

Wiring circuit 19

Wiring example 21

X
X2 18,53

Y
Y1 18,53
Y2 18,53
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