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IMPORTANT SAFETY NOTES

LEGEND:

DANGER!!  It indicates working steps that, if not correctly performed, can cause accidents or death because of
electric shocks.

DANGER!!  It indicates working steps that, if not correctly performed, can cause accidents or death.

CAUTION!!  It indicates working steps that, if not correctly performed, can cause serious damages to the
equipment.

           NOTE: It contains important information about the equipment use.

HERE IS A LIST OF SUGGESTIONS TO BE FOLLOWED TO ENSURE SAFETY CONDITIONS DURING EQUIPMENT USAGE
AND INSTALLATION:

NOTE:  Before starting the equipment, always read this manual carefully.

CAUTION: The static drive cannot be used as a cutoff or sectioning device, according to standard EN60204-1, 1992,
chap. 5.

CAUTION - When using the AUTORESET function, if the motor has been stopped by a drive block, the motor can
be re-started as soon as the block cause is removed.

DANGER!! MECHANICAL MOVEMENT - The SOFT-STARTER causes a mechanical movement. The user has the
responsibility to check that this movement does not generate dangerous conditions.

DANGER!!  EXPLOSION AND FIRE - Explosion and fire risk if the equipment is installed in rooms where
inflammable gases are present. Assemble the equipment outside rooms subject to explosion and fire risk even if
the motor is located there.

DANGER!! For user safety, the SOFT STARTER has to be grounded according to the local standards.

DANGER!!  POSSIBILITY OF ELECTRIC SHOCKS.
Do not touch the electrical parts of the SOFT-STARTER when the power supply is connected

DANGER!!  Never make operation on the motor when the SOFT-STARTER is supplied.

DANGER!!  Do not perform electric connections when the SOFT-STARTER is supplied; even if it is in standby. The
risk of electric shocks is present on the output terminals U,V,W.

CAUTION:  Do not connect supply voltages higher than the rated one. If this occurs, the internal circuits can be
damaged.

CAUTION: Do not use the SOFT-STARTER without first connecting it to earth.

CAUTION: In case of alarm, refer to the diagnostics chapter and, after locating the trouble, restart the equipment.

CAUTION: Do not perform insulation tests between power terminals or control terminals.
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CAUTION: Make sure that the screws of the control and power terminal are perfectly tight.

CAUTION: Do not connect power factor correction capacitors to the motor.

CAUTION: Do not connect single-phase motors.

CAUTION: Always use a thermal protection of the motor (either using the I2t function typical of the SOFT-STARTER,
a temperature sensor located on motor windings or a thermal relay located on motor supply current).

CAUTION: Respect the environment requirements.

CAUTION: The surface on which the SOFT-STARTER is installed should withstand temperatures up to 90°C.

CAUTION: ELETTRONICA SANTERNO assumes no responsibility in case of non-observance of the required
standards.
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 1 OVERVIEW

The direct star/delta start-up of three-phase asynchronous motors can be a source of strong mechanical and electric stresses
which can affect the operation of rotating machines. To solve these problems, ELETTRONICA SANTERNO has designed and
manufactured a new starter series applying the latest electronic technology.
Thanks to the thryristor bridges handled by a 16 bit microprocessor-based control board, the high calculation power and the high
number of programmable functions, the SFTM digital starters are suitable to start 15kW  to 1050kW three-phase asynchronous
motors in a number of heavy applications.
The use of the SFTM digital starters eliminates mechanical stresses, system maintenance, the use of sophisticated coupling
devices. Further, the use of SFTM digital starters reduces the starting current and the sizing of electromechanical components and
power electric connections. They allow to avoid expensive service breaks due to mulfunctions or anomalies. The system lifetime
is increased and a special function is available to significantly reduce the energy consuption.
All values for starter operation can be easily programmed through keyboard thanks to the alfanumeric LCD display.

The SFTM static starter is standard delivered with:
• User interface: 4 keys and 2x16 LCD  display  for parameter visualization and setting
• 4 start-up types:  current steps, current ramp, kick start and voltage ramp
• 12 start-up/hour
• Start-up and stop times ranging from 0  to 180 s
• Adjustable overlimitation current and time: during start-up phase up to 30s
• Cascade start-up of several motors having different electric characteristics
• Motor thermal protection
• Energy save function
• Operation time display
• Automatic motor restart in case of block
• Storage of last alarms
• Display of fundamental electric values, such as motor electric voltage, line voltage, current, revolution number, etc.
• Parameters reset: DEFAULT and BACK-UP of entered parameters

The SFTM static starters have been developed, designed and manufactured in compliance with the “Low voltage regulation” and
“EMC regulation” requirements. In particular, they meet the following standards:

EN60146-1-1 Semiconductor converters.
General requirements and line switch converters.
Parte 1-1: Specifications for basic requirements

IEC146-1-2 Semiconductors converters
General requirements  and line switched converters
Part 1-2: Application guide

IEC664-1 Insulation coordination for equipement within low-voltage systems.
Part 1: Principles, requirements and tests

EN60204-1 Machine safety. Machine electric equipment .
Part 1: General rules

EN60204-1 Electric equipment of industrial machines
Amendment 1 Part 2: Denomination of components and examples of drawings, diagrams, tables and instructions
EN60529 Protection degrees of casings (IP code)
prEN50178 Electronic equipment for use in power installations

EN61800-3 Variable speed electric drives
Part 3: Product standards concerning electromagnetic and specific test methods

EN55011 Measurement limit and methods for radio noise of industrial, science and medical equipments (ISM)
EN61000-4-2 Electromagnetic compatibility (EMC) . Part 4: Test and measurement techniques.

Section 2: Electrostatic discharge immunity tests. EMC base pubblication
EN61000-4-4 Electromagnetic compatibility (EMC). Part 4: Test and measurement techniques.

Section 4: Transient/quick electric train immunity test
EMC base pubblication

EN61000-4-5 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 5: Pulse immunity test

IEC1000-4-3 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 3: Radiated, radio-frequency, electromagnetic field immunity test

As SFTM has been entirely designed and manufactured by Elettronica Santerno technicians, you can directly contact Elettronica
Santerno for any product customization.
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NOTE: When an asynchronous motor is controlled by a SOFT STARTER, the available starting torque will be
remarkably decreased if compared to the one of a directly mains-supplied motor.

Particularly, if the soft starter generates a max. current equal to                          , where I0 represents the current absorbed

by the motor when starting if the motor were directly connected to the mains, available starting torque C0S will be

decreased by          with respect to torque C0 that can be obtained if the motor is directly controlled by the mains,

i.e.                            .

CAUTION:
Carefully read this manual before installing the static converter.

1.1 CHECKING AT RECEPTION

When receiving the unit, check that no damage is visible and its compliance with your requirements. To do that, refer to the plate
(see following figure) located on the converter front side. If the unit is damaged, contact the insurance company or the supplier.
If the unit is stored before it is used, check that the storage area conditions are acceptable (temperatures ranging from -20°C  and
+60°C, relative humidity lower than 95% and no dew).
The warranty covers any manufacturing faults. The manufacturer has no responsibility for damages occurred during transportation
or unpacking.
In no case and in no circumstances, the manufacturer will be responsible for damages or failures due to wrong usage, abuse, wrong
installation or incorrect temperature, humidity or corrosive materials, as well as for faults caused by operation exceeding the rated
values. The manufacturer will not be responsible for consequential or accidental damages.
The manufacturer provides a 12-month warranty, starting from the delivery date.

MODEL

INPUT

OUTPUT

MOTOR

ELETTRONICA SANTERNO S.p.A. -MADE IN ITALY-

SFTM.          32   Digital Soft Starter
Circuit W3C
ZZ0058006.03410

AC3PH 380-440V 50/60Hz 32A

AC3PH 0...380-440V 50/60Hz 32A

15kW (20CV)

M00314-0

1 2

3

4

5Overload: 135A

6

ELETTRONICA SANTERNO S.p.a.       -MADE IN ITALY-

I
0S =

I
0

n

1 SFTM model: SOFT STARTER

2 SOFT STARTER size (max. motor rated current)

3 Input mains characteristics (AC 3PH three-phase alternate mains, 380÷440V rated supply voltage, 50/60Hz: supply frequency,

32A: input current)

4 Output characteristics (AC 3PH three-phase alternate mains , 0...380÷440V output voltage (The max. output voltage depends

on the supply voltage) 50/60Hz: frequency, 32A: output rated current)

5 Max. current at start-up

6 Motor (max. allowed motor power)

1
n 2

C
0S =          • C

0
1
n 2
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1.2 INSTALLATION

1.2.1 AMBIENT CONDITIONS

• Ambient temperature ranging from 0 and 50°C (for temperature ranging from 40 °C and 50 °C , derate by 2% every °C beyond
40 °C)

• Relative humidity ranging within 20% and 90% (without dew)
• Height lower than 1000 m a.s.l. (for higher heights, derate by 1% every 100m)
• Avoid exposition to direct sunlight, corrosive gases or conductive powder

CAUTION: observe the installation ambient conditions.

1.2.2 ASSEMBLY

• Install the static converter in vertical position.
• Leave a free space of approx. 5 cm around sides and 10 cm (15 cm for SFTM size 2 and 20 cm for SFTM size 2A) in the top

and bottom sides. Make sure the supply cables do not obstruct the fan air flow.

CAUTION: Do not install the static converter in a tilted or horizontal position.

CAUTION: Do not install temperature-sensitive components on the SOFT-STARTER as ventilation warm air exits
from that area.

CAUTION: The bottom surface temperature can reach 90°C, so the surface where the unit is installed has to
withstand this temperature.
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1.3 EXTERNAL DIMENSIONS OF SFTM SIZE 1
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1.4 THROUGH-PANEL ASSEMBLY OF SFTM SIZE 1
The through-panel assembly can be performed using the proper (optional) kit as shown in figure.

1 - Direction of the cooling air flow
2 - Fastening panel
3 - Hole to be made in the fastening panel
4 - Kit components for through-panel assembly

M00637-0

4

4

4

4
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1.5 EXTERNAL DIMENSIONS OF SFTM SIZE 2
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1.6 EXTERNAL DIMENSIONS OF SIZE 2A
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1.7 THROUGH-PANEL ASSEMBLY OF SFTM SIZE 2 - 2A

1 - Direction of secondary cooling air flow
2 - Direction of primary cooling air flow
3 - Fastening panel
4 - Hole to be made in the fastening panel
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1.8 EXTERNAL DIMENSIONS SFTM SIZE 3

1 Vertical-panel mounting with No. 6 M8 screws

X1...X8 Extractable connectors for connection to the control unit

X9 Terminal board for cooling fan power supply
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1.9 EXTERNAL DIMENSIONS OF SFTM SIZE 4

1 Vertical-panel mounting with No. 6 M8 screws

X1...X8 Extractable connectors for connection to the control unit

X9 Terminal board for cooling fan power supply
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10

OV

If KM is not installed

M
3 ~
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L1
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M00664-B
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*

KM
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13

1.10 CONNECTIONS OF SFTM SIZE 1... 2A FOR A MAINS UP TO 500VAC

Connect terminals 31 and 32 IN PHASE with bars L1 and L3.
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1.11 POWER CONNECTIONS OF MODULAR SFTM FOR A MAINS UP TO 500 VAC

L1

M00639-B

L1

L2

L3

FU1 FU2 FU3

M

220V~

GROUND

L2 L3

X9
1

X9
3

X9
5

FU6

U W

M

•
•
•
•
•
•

X1

•••

X8
•••••

•••

F6

F1

MFE

POWER UNIT
PU CU

31 32

FU4 FU5

KM
(optional)

V

3

CONTROL UNIT

FU7

500 Vac max

  Connect terminals 31 and 32 of the control unit IN PHASE with bars L1 and L3 of the power unit.

  Concerning MODULAR SFTM size 4, current transformers TAR and TAT have to be externally mounted by
Customer, across the two lines connected to the input bars L1 and L3, with “P1” sides facing the drive, and
with secondary taps connected as shown in POWER UNIT ELECTRIC DIAGRAM OF MODULAR SFTM.
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1.12 DESCRIPTION OF THE POWER CONNECTIONS FOR A MAINS UP TO 500V

L1/L2/L3 50/60 Hw supply 3-phase mains (standard  380...440 Vac).

FU1/FU2/FU3 Ultrafast fuses for SFTM Size 1...2A and delayed fuses for MODULAR SFTM (for the fuse type and value,
see “accessories” section in the MAINS FUSES paragraph).

FU4/FU5 1A Fuses to protect terminal 31/32 connection to the three-phase mains.

FU6/FU7 2.5A Fuses for SFTM Size 2A and 4A for MODULAR SFTM (for air-cooling unit).
N.B. these are necessary only for SFTM Size 2A and for MODULAR SFTM.

KM Optional contactor for AC/AC bridge power supply. It is to be dimensioned with respect to class AC1.

M3~ Asynchronous motor

PA Amperometer

PV Voltmeter

CU Control Unit for MODULAR SFTM

PU Power Unit for MODULAR SFTM

MFE Microswitches signalling the opening of the ultrafast fuses located inside MODULAR SFTM power module.
Warning: They are to be introduced into the external sequence for any alarm signalling.

DANGER!!
Changes to the connections should be berformed after disconnecting the SOFT STARTER from the supply only.

CAUTION!! - If the SOFT-STARTER is supplied with RUN enabling terminals connected to 0V, the motor is started.
This can be avoided through parameter P30.

CAUTION!! - Always connect the ground terminal so as to avoid electric shocks and to reduce the noises. The user
has the responsibility to make a grounding complying with the local regulations.

CAUTION!! - The supply line should be connected to the SUPPLY TERMINALS only. If connected to any other
terminal, the SOFT-STARTER can be damaged.

CAUTION!! - Always check the power supply for being included in the range shown on the identification plate located
on SOFT STARTER front side.

CAUTION!! - Once connections have been performed, check that:
All cables are properly connected
No connection has been omitted
No short-circuits are present between terminals and ground terminal.

CAUTION!! - Do not supply using a single-phase voltage.

1.13 THYRISTOR POSITIONING IN SFTM SIZE 1 ... 2A (COMPACT MODELS)

The firing terminals for two-thyristor modules are positioned as follows.

4A 3A

2A 1A 1B 6A 5A

M00532-0

  When ordering the equipment, always state the power supply range chosen: 200...240V, 380...440V, 441...500V.
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1.14 CONTROL TERMINAL BOARD
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1.15 POWER TERMINALS AND AUXILIARY TERMINAL BOARDS

Table 1.0-2

NOTE:  MAKE SURE that inputs L1- L2 - L3 respect the cyclic sense.

CAUTION - MAKE SURE that outputs U V W are properly connected to the corresponding markings shown on the
motor SO AS TO AVOID ROTATIONS OPPOSITE to the required one.

NOTE: MAKE SURE  that 31 is in phase with L1 and 32 is in phase with L3 upstream the remote control switch
(SEE CONNECTION DIAGRAM).
If the cyclic sense is not observed, or if the voltage applied to terminal 31 or 32 is not in phase with L1 or L3
respectively, as soon as the converter is operated alarm A01 (wrong cyclic sense) will be  activated.

NOTE:  The wrong cyclic sense alarm is not activated if 31 is connected to L3 and 32 is connected to L1.

3L-2L-1L .noitceSrewoPehtfoegatlovylppusesahp-eerhT

.ecneuqesesahpehttcepser:.B.N
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23-13
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tcennoc:.B.N 3Lhtiwesahpni23lanimretdna1Lhtiwesahpni13lanimret
citatsehterofebdellatsnirotcatnocehtmorfmaertspuedameboterasnoitcennocehT

.retrevnoc

43-33 .naflagufirtnecehtrofslanimretylppusrewopcaV022
.ylnoA2eziSMTFSnodellatsni:.B.N

73-63-53 .ssap-ybnilortnoctnerrucehtrofsTAlanretxeroftupnI
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1.16 POWER UNIT ELECTRIC DIAGRAM OF MODULAR SFTM
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1.17 DESCRIPTION OF EXTRACTABLE CONNECTORS FOR MODULAR SFTM

X1.1 TH1 thyristor gate (to terminal G1 of the Control Unit)
X1.2 TH1 thyristor cathode (to terminal K1 of the Control Unit)
X1.4 TH1 heatsink switch (to terminal P0 of the Control Unit)
X1.5 TH1 heatsink switch (short-circuited with X3.4)

X2.1 TH2 thyristor gate (to terminal G2 of the Control Unit)
X2.2 TH2 thyristor cathode (to terminal K2 of the Control Unit)
X2.4 TH2 heatsink switch (to terminal P0 of the Control Unit)
X2.5 TH2 heatsink switch (short-circuited with X4.4)

X3.1 TH3 thyristor gate (to terminal G3 of the Control Unit)
X3.2 TH3 thyristor cathode (to terminal K3 of the Control Unit)
X3.4 TH3 heatsink switch (short-circuited with X1.5)
X3.5 TH3 heatsink switch (short-circuited with X5.4)

X4.1 TH4 thyristor gate (to terminal G4 of the Control Unit)
X4.2 TH4 thyristor cathode (to terminal K4 of the Control Unit)
X4.4 TH4 heatsink switch (short-circuited with X2.5)
X4.5 TH4 heatsink switch (short-circuited with X6.4)

X5.1 TH5 thyristor gate (to terminal G5 of the Control Unit)
X5.2 TH5 thyristor cathode (to terminal K5 of the Control Unit)
X5.4 TH5 heatsink switch (short-circuited with X3.5)
X5.5 TH5 heatsink switch (to terminal P5 of the Control Unit)

X6.1 TH6 thyristor gate (to terminal G6 of the Control Unit)
X6.2 TH6 thyristor cathode (to terminal K6 of the Control Unit)
X6.4 TH6 heatsink switch (short-circuited with X4.5)
X6.5 TH6 heatsink switch (to terminal PR of the Control Unit)

X7.1 Current transformers common (to terminal 35 of the Control Unit)
X7.2 TAR current transformer output (to terminal 36 of the Control Unit)
X7.3 TAT current transformer output (to terminal 37 of the Control Unit)
X7.6 L1 bar potential (to terminal L1 of the Control Unit)
X7.8 L2 bar potential (to terminal L2 of the Control Unit)
X7.10 L3 bar potential (to terminal L3 of the Control Unit)

X8.2 U bar potential (1)
X8.4 V bar potential (1)
X8.6 W bar potential (1)

N.B. All pins of the extractable connectors that are not stated in the list above are NOT CONNECTED.

(1) NOTE: Terminals 55-56-57 in the Control Unit are to be connected to terminals X8.2 - X8.4 - X8.6 in thePower Unit for a
mains up to 500Vac, whereas they are to be directly connected to the secondary of three-phase  transformer TF for a mains
exceeding 500Vac. In that case, terminals X8.2 - X8.4 - X8.6 in the Power Unit are to be kept disconnected.
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1.18  SFTM POWER CONNECTIONS FOR A MAINS EXCEEDING 500VAC

In this case, the special equipment is required. The power connections are shown in the figure below.

 To mount the current transformers in case of MODULAR SFTM size 4, please refer to warning of chapter
POWER CONNECTIONS OF MODULAR SFTM FOR A MAINS UP TO 500VAC.

 Connect terminals 31 and 32  IN PHASE with bars L1 and L3.

FU8-9 1A Delayed fuses for TS transformer primary protection.

FU10 1A Fast fuse for TS transformer secondary protection.

FU11- 12- 13 1A Delayed fuses for TF transformer primary protection.

FU14- 15- 16 1A Fast fuses for TF transformer secondary protection.
N.B. They are required for SFTM Size 1...2A only.

TS Single-phase 150VA transformer with 0° shift for control section power supply.

TF Three-phase 50VA transformer with 0° shift for voltage feedback.
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1. When ordering the equipment, always mention the range including the nominal value of Vnom voltage for the power section
to bars L1-2-3. The allowable voltage ranges are the following:

a. 501…600V
b. 601…690V

2. As for the control section supply to terminals 31 and 32, the equipment is usually delivered with the following control section
power supply range: 380...500V.
This limits the transformation ratio of TS transformer shown in the figure. The transformation ratio is to be set in parameter P34
(Power/Sync Ratio) and is represented by the ratio between the voltage nominal value (Vnom) to the primary for the power section
and the corresponding voltage to the secondary for the control section.

In cases a. and b. above, limits are as follows:

1.2 ≤ P34 ≤ 1.4 if Vnom voltage ranges from 501 to 600V
1.4 ≤ P34 ≤ 1.6 if Vnom voltage ranges from 601 to 690V

As a TS, ELETTRONICA SANTERNO may supply a 700/500 single-phase transformer (150VA), i.e. with a transformation ratio
equal to 1.4 (the TS code is TR0112260).

3. On demand, the control section of the equipment may be supplied with a power ranging from 200 to 240V.

This limits the transformation ratio of TS transformer. The transformation ratio is to be set in parameter P34 (Power/Sync Ratio).

In cases a. and b. above, the limits are as follows:

P34 = 2.5 if Vnom voltage ranges from 501 to 600V
2.9 ≤ P34 ≤ 3 if Vnom voltage ranges from 601 to 690V

The 200 … 240V voltage range for the control section may be useful if the customer does already have the single-phase transformer
required.

4. As the figure above shows, the three-phase transformer for the voltage feedback (TF) is to be installed. TF must have a
transformation ratio equal to 1.4.

As a TF, ELETTRONICA SANTERNO may supply a 700/500 single-phase transformer (50VA), i.e. with a transformation ratio equal
to 1.4 (the TF code is TR0108007).
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2 TECHNICAL CHARACTERISTICS

2.1 TECHNICAL DATA TABLES

COMPACT SFTM

200...240Vac max. power supply for POWER circuit 200...240Vac power supply for CONTROL circuit

SIZE
DIMENSIONS
LxDxH (mm) MODEL

APPLICABLE
MOTOR

with
200...240Vac

OUTPUT
POWER

with 230Vac
(kVA)

RATED
CURRENT

Inom (A)

MAXIMUM
CURRENT

Imax (A)

STARTING
CURRENT

30s every
300s

LEAKAGE
(W)

WEIGHT
(kg)

(kW) (HP)

1 214x244x440

SFTM.32 9 12 13 32 135 4.2 Inom 130

15
SFTM.45 13 18 18 45 135 3 Inom 180

SFTM.60 17 23 24 60 216 3.6 Inom 240

SFTM.72 22 30 29 72 216 3 Inom 290

SFTM.86 25 34 34 86 315 3.7 Inom 350
18

SFTM.105 30 41 42 105 315 3 Inom 430

2 333x360x596

SFTM.145 45 61 58 145 645 4.4 Inom 590

39SFTM.170 55 75 68 170 645 3.8 Inom 690

SFTM.215 65 88 86 215 645 3 Inom 870

SFTM.250 75 102 100 250 1140 4.6 Inom 1010

42
SFTM.310 95 129 124 310 1140 3.7 Inom 1260

SFTM.380 120 163 151 380 1140 3 Inom 1540

SFTM.450 140 190 179 450 1350 3 Inom 1820

2A 333x453x685 SFTM.550 175 238 219 550 1650 3 Inom 2230 45

T00206-B

MODULAR SFTM

200...240Vac max. power supply for POWER circuit 200...240Vac power supply for CONTROL circuit

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ELBACILPPA
ROTOM

htiw
caV042...002

TUPTUO
REWOP

caV032htiw
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

)Wk( )PH(

3

tinulortnoc
044x442x412

tinurewop
768x523x576

066.MTFS 002 272 362 066 0891 monI3 0862

07
077.MTFS 542 333 703 077 0543 monI5.4 0213

009.MTFS 582 783 953 009 0543 monI8.3 0563

0511.MTFS 073 305 854 0511 0543 monI3 0664

4

tinulortnoc
044x442x412

tinurewop
0411x074x038

0002.MTFS 036 658 797 0002 0006 monI3 0118 601

B-70200T
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COMPACT SFTM

380...440Vac max. power supply for POWER circuit 380...440Vac power supply for CONTROL circuit

MODULAR SFTM

380...440Vac max. power supply for POWER circuit 380...440Vac power supply for CONTROL circuit

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ROTOMELBACILPPA
TUPTUO
REWOP

htiw
caV004
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

htiw
V514...083 ca

htiw V044 ca

)Wk( )PH( )Wk( )PH(

1 044x442x412

23.MTFS 51 02 5.81 52 22 23 531 monI2.4 031

51
54.MTFS 22 03 52 43 13 54 531 monI3 081

06.MTFS 03 14 73 05 24 06 612 monI6.3 042

27.MTFS 73 05 54 16 05 27 612 monI3 092

68.MTFS 54 16 55 57 06 68 513 monI7.3 053
81

501.MTFS 55 57 56 88 37 501 513 monI3 034

2 695x063x333

541.MTFS 57 201 09 221 001 541 546 monI4.4 095

93071.MTFS 09 221 011 941 811 071 546 monI8.3 096

512.MTFS 011 941 041 091 941 512 546 monI3 078

052.MTFS 231 971 061 712 371 052 0411 monI6.4 0101

24
013.MTFS 061 712 002 272 512 013 0411 monI7.3 0621

083.MTFS 002 272 052 043 362 083 0411 monI3 0451

054.MTFS 052 043 003 804 213 054 0531 monI3 0281

A2 586x354x333 055.MTFS 513 824 073 305 183 055 0561 monI3 0322 54

B-21200T

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ROTOMELBACILPPA
TUPTUO
REWOP

htiw
caV004

)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

htiw
V514...083 ca

htiw V044 ca

)Wk( )PH( )Wk( )PH(

3

tinulortnoc
044x442x412

tinurewop
768x523x576

066.MTFS 553 284 014 755 754 066 0891 monI3 0862

07
077.MTFS 054 116 015 396 335 077 0543 monI5.4 0213

009.MTFS 005 976 595 808 426 009 0543 monI8.3 0563

0511.MTFS 036 658 067 3301 797 0511 0543 monI3 0664

4

tinulortnoc
044x442x412

tinurewop
0411x074x038

0002.MTFS 0011 5941 5921 0671 6831 0002 0006 monI3 0118 601

B-80200T



15P0058B2SFTM APPLICATION MANUAL

2- 3/6

COMPACT SFTM

441...500Vac max. power supply for POWER circuit 441...500Vac power supply for CONTROL circuit

MODULAR SFTM

441...500Vac max. power supply for POWER circuit 441...500Vac power supply for CONTROL circuit

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ROTOMELBACILPPA
TUPTUO
REWOP

htiw
caV005
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(caV064htiw

htiw
V005...084 ca

)Wk( )PH( )Wk( )PH(

1 044x442x412

23.MTFS 5.81 52 02 72 82 23 531 monI2.4 031

51
54.MTFS 52 43 03 14 93 54 531 monI3 081

06.MTFS 73 05 04 45 25 06 612 monI6.3 042

27.MTFS 54 16 05 86 26 27 612 monI3 092

68.MTFS 55 57 06 28 47 68 513 monI7.3 053
81

501.MTFS 56 88 07 59 19 501 513 monI3 034

2 695x063x333

541.MTFS 09 221 501 341 621 541 546 monI4.4 095

93071.MTFS 011 941 521 071 741 071 546 monI8.3 096

512.MTFS 041 091 051 402 681 512 546 monI3 078

052.MTFS 061 712 571 832 712 052 0411 monI6.4 0101

24
013.MTFS 002 272 022 992 862 013 0411 monI7.3 0621

083.MTFS 052 043 072 763 923 083 0411 monI3 0451

054.MTFS 003 804 513 824 093 054 0531 monI3 0281

A2 586x354x333 055.MTFS 073 305 593 735 674 055 0561 monI3 0322 54

B-31200T

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ROTOMELBACILPPA
TUPTUO
REWOP

htiw
caV005
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(caV064htiw

htiw
V005...084 ca

)Wk( )PH( )Wk( )PH(

3

tinulortnoc
044x442x412

tinurewop
768x523x576

066.MTFS 014 755 544 506 275 066 0891 monI3 0862

07
077.MTFS 015 396 555 457 966 077 0543 monI5.4 0213

009.MTFS 595 808 546 678 977 009 0543 monI8.3 0563

0511.MTFS 067 3301 528 1211 699 0511 0543 monI3 0664

4

tinulortnoc
044x442x412

tinurewop
0411x074x038

0002.MTFS 5921 0671 5041 9091 2371 0002 0006 monI3 0118 601

B-90200T
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COMPACT SFTM

501...600Vac max. power supply for POWER circuit 380...500Vac power supply for CONTROL circuit

MODULAR SFTM
501...600Vac max. power supply for POWER circuit 380...500Vac power supply for CONTROL circuit

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ELBACILPPA
ROTOM

htiw
caV006...525

TUPTUO
REWOP

caV006htiw
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

)Wk( )PH(

1 044x442x412

23.MTFS 22 03 33 23 531 monI2.4 031

51
54.MTFS 03 14 74 54 531 monI3 081

06.MTFS 84 56 26 06 612 monI6.3 042

27.MTFS 55 57 57 27 612 monI3 092

68.MTFS 56 88 98 68 513 monI7.3 053
81

501.MTFS 08 901 901 501 513 monI3 034

2 695x063x333

541.MTFS 021 361 151 541 546 monI4.4 095

93071.MTFS 541 791 771 071 546 monI8.3 096

512.MTFS 571 832 322 512 546 monI3 078

052.MTFS 502 972 062 052 0201 monI1.4 0101

24013.MTFS 552 643 223 013 0201 monI3.3 0621

043.MTFS 572 473 353 043 0201 monI3 0831

A2 586x354x333 083.MTFS 023 534 593 083 0411 monI3 0451 54

B-41200T

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ELBACILPPA
ROTOM

htiw
caV006...525

TUPTUO
REWOP

caV006htiw
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

)Wk( )PH(

3

tinulortnoc
044x442x412

tinurewop
768x523x576

085.MTFS 515 007 306 085 0471 monI3 0532

07

058.MTFS 037 299 388 058 0552 monI3 0543

4

tinulortnoc
044x442x412

tinurewop
0411x074x038

019.MTFS 587 7601 649 019 0372 monI3 0963

601

0091.MTFS 5951 7612 5791 0091 0075 monI3 0077

B-01200T
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COMPACT SFTM

601...690Vac max. power supply for POWER circuit 380...500Vac power supply for CONTROL circuit

MODULAR SFTM
601...690Vac max. power supply for POWER circuit 380...500Vac power supply for CONTROL circuit

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ELBACILPPA
ROTOM

htiw
caV096...066

TUPTUO
REWOP

caV096htiw
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

yreves03
s003

EGAKAEL
)W(

THGIEW
)gk(

)Wk( )PH(

1 044x442x412

23.MTFS 03 14 83 23 531 monI2.4 031

51
54.MTFS 04 45 45 54 531 monI3 081

06.MTFS 55 57 27 06 612 monI6.3 042

27.MTFS 07 59 68 27 612 monI3 092

68.MTFS 08 901 301 68 513 monI7.3 053
81

501.MTFS 59 921 521 501 513 monI3 034

2 695x063x333

541.MTFS 041 091 371 541 546 monI4.4 095

93071.MTFS 071 132 302 071 546 monI8.3 096

512.MTFS 502 972 752 512 546 monI3 078

052.MTFS 042 623 992 052 0201 monI1.4 0101

24013.MTFS 003 804 073 013 0201 monI3.3 0621

043.MTFS 023 534 604 043 0201 monI3 0831

A2 586x354x333 083.MTFS 073 305 454 083 0411 monI3 0451 54

B-51200T

EZIS
SNOISNEMID
)mm(HxDxL

LEDOM

ELBACILPPA
ROTOM

htiw
caV096...066

TUPTUO
REWOP

caV096htiw
)AVk(

DETAR
TNERRUC
)A(monI

MUMIXAM
TNERRUC
)A(xamI

GNITRATS
TNERRUC

s003yreves03

EGAKAEL
)W(

THGIEW
)gk(

)Wk( )PH(

3

tinulortnoc
044x442x412

tinurewop
768x523x576

044.MTFS 524 775 625 044 0231 monI3 0871

07

077.MTFS 567 9301 029 077 0132 monI3 0213

4

tinulortnoc
044x442x412

tinurewop
0411x074x038

048.MTFS 038 8211 4001 048 0252 monI3 0143

601

0051.MTFS 0741 7991 3971 0051 0054 monI3 0806

B-11200T
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2.2 GENERIC DATA
C

o
n

tr
o

l m
o

d
e

P
ro

te
ct

io
n

s
E

M
C

:sepytpu-trats4
,spetstnerruc
,pmartnerruc

,tratskcik
.pmaregatlov

:sepytpots2
,larutan
dednetxe

egatlovrednU

.nimehtfo%51nahtrewolsiegatlovylppusehtfitneserP
:sitaht,ylppusdetar

caV071caV042÷002ylppus•
caV323caV044÷083ylppus•
caV573caV005÷144ylppus•
caV624caV006÷105ylppus•
caV115caV096÷106ylppus•

egatlovrevO

.xamehtfo%01nahtrehgihsiegatlovylppusehtfitneserP
.ylppusdetar

caV462caV042÷002ylppus•
caV484caV044÷083ylppus•
caV055caV005÷144ylppus•
caV066caV006÷105ylppus•
caV957caV096÷106ylppus•

noitcetorperutarepmeT seulavlacitircsehcaererutarepmetknistaehfitneserP

erawtfosrotomfonoitcetorplamrehT gnitaehrevorotomfoesacni,delbanefi,tneserP

noitcetorpsuoenatnatsnitnerrucrevO

sihT.detcetederaskaeptnerruchgihootfitneserP
tuptuotsniagatnempiuqeehttcetorptonseodnoitcetorp

gnitca-tsafllatsnisyawla,esoprupsihtroF.stiucrictrohs
rof,sasMTFSRALUDOMroftpecxe,senilylppusnosesuf

.tinUrewoPehtnidedulcniydaerlaerayeht,eseht

:YTINUMMI
citatsortcelE segrahcsid

tsruB
gruS e

sdleifcitengamortcele.qerf-oidaR

:NOISSIME
sdleifcitengamortcele.qerf-oidaR

2-4-00016NE3leveL
4-4-00016NE3leveL
5-4-00016NE3leveL
8-4-00016NE4leveL

Bssalc11055NE

erutarepmetgnikroW

ytidimuhevitaleR

thgiehgnikrow.xaM

morf;gnitaredtuohtiwerutarepmetmoor:C°04otpuC°0
C°04dnoyebC°yreverof%2ybetared:C°05otC°04

)wedtuohtiw(%09÷02

)m001yreve%1ybetaredlsam0001dnoyeb(lsam0001

B-43200T
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3 PROGRAMMING

3.1 CONTROL KEYBOARD

The SFTM front side is provided with a 4-key keyboard and one LCD display with two 16-character rows.

The display shows the parameter values, the diagnostic messages and the values processed by the static converter.
The four keys are called:

In case of alarm, the SFTM operation can be RESET by simultaneously pressing the keys:

CAUTION - If case of alarm, before starting the unit try to locate the cause that generated the alarm.

NOTE: For the following parameters:

P01, P02, P14, P15, P16, P21, P23, P27, P28, P31, P32, P33, P36, P42, P48, P52, P58, P62, P68, P72, P78, P85,
P100, P101, P102, P103, P104, P105, P106, P107 the DEC key is DISABLED.
Press the INC key many times to select the possible values or functions assigned to the parameters above.

M
00

33
6-

0
M

00
33

7-
0

M
00

33
8-

0

M
00

33
9-

0

M
00

33
7-

0

Press MOD to alternatively switch from
BLINKING DISPLAY CURSOR (PROGRAMMING MODE) to
INACTIVE DISPLAY CURSOR (DISPLAY MODE) and viceversa

Two operation modes are available:
BLINKING CURSOR:

INACTIVE CURSOR:

it allows to increase  the currently displayed
parameter value

it allows to go to the parameter following the
currently displayed parameter

Two operation modes available:
BLINKING CURSOR:

INACTIVE CURSOR:

it allows to decrease the currently displayed parameter
value. N.B. Starting from Vers. S4.03, if that
parameter is included in the list at the bottom of this
page, it may be changed with the INC key only, and
cannot be changed with the DEC key anymore.

it allows to go to the parameter preceding the
currently displayed parameter

Two operation modes available:
BLINKING CURSOR:

INACTIVE CURSOR:

it allows to permanently store (in EEPROM) the
currently displayed parameter

no effect

T00104-B

M
00

33
8-

0
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3.2 DISPLAY THROUGH LEDS LOCATED ON THE CONTROL BOARD

L1 (+15V) Presence of +15Vdc supply used for circuit analog side
L2 (-15V) Presence of -15Vdc supply used for circuit analog side
L3 (+5V) Presence of +5Vdc supply used for circuit digital side
L4(ON) Drive running (SCR on)
L5(LIM) Motor output current at max. value set through P06 (I3)
BR2 It connects term. 30 to the +24V inner voltage (the soldered jumper is series installed).
BR3 It connects term. 29 to inner 0V (the soldered jumper is series installed).

BR2  BR3

  L1  L2  L3

L4  L5

M00315-0
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3.3 KEY PARAMETER

The value P00=0 indicates that the Pxx parameters can ONLY be shown on the
display, BUT CANNOT BE CHANGED.

It indicates the value to be set for parameter P00 in order to change the Pxx parameters

Default parameter transfer. The factory setting is restored.

Back up of current parameters: current parameters are copied in another area of the
EEPROM memory. After changing parameters, it can be used to restore the old values.

Restore of parameters for which a backup has been previously performed.

NOTE: To change parameters, set P00 = 1

M
00

32
8-

0

P00 Code = 0
program disable

M
00

32
8-

0

Pxx CANNOT
BE CHANGED

P00 Code = 1
program enable

Pxx
CAN BE CHANGED

M
00

32
8-

0

P00 Code = 2
restore default

M
00

32
8-

0

P00 Code = 3
backup cur. param.

M
00

32
8-

0

P00 Code = 4
restore backup
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3.4 PARAMETER DISPLAY

Parameter display includes three levels:

• QUICK  SETUP quick programming
• ADVANCED SETUP advanced programming
• ENGINEERING complete programming

The parameter concerned with this different representation is:

It allows to access parameters
from P00  to P31 (motor 0 selected) or
from P00A  to P31A (motor A selected) or
from P00B  to P31B (motor B selected)

It allows to access parameters
from P00  to P88 (motor 0 selected) or
from P00A  to P88A (motor A selected) or
from P00B  to P88B (motor B selected)

It allows to access parameters
from P00  to P107 (motor 0 selected) or
from P00A  to P107A (motor A selected) or
from P00B  to P107B (motor B selected)

By default, the quick programming (QUICK SETUP) is selected.

M
00

32
8-

0

P01 Prog. Level
0 : QUICK SETUP

M
00

32
8-

0

P01 Prog. Level
1 : ADVANCED SETUP

M
00

32
8-

0

P01 Prog. Level
2 : ENGINEERING
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4 BASIC START-UP PROCEDURE

Procedure suitable for terminal board control mode (factory setting). See the paragraphs concerning with terminal meaning
(“CONTROL TERMINAL BOARD” and “POWER TERMINAL BOARD” chapters).

1. Preliminary checks: When installing, check that the mains rated voltage does not exceed the supply voltage range
stated in the adhesive label in the equipment front part. The starter standard configuration allows a
voltage supply ranging from 380 to 440Vac and from 45 to 65 Hz.

If the three-phase supply does not derive from the mains but from a generator, you might need
to properly set parameters #107 (max. allowable frequency change) and #105 (A03 unstable
frequency alarm writing delay); their default values are 1Hz/s alarm threshold and the alarm
immediate trip.

2. Wiring: When installing, follow the instructions mentioned in
IMPORTANT SAFETY NOTES and INSTALLATION chapters.

3. Power on: Connect the equipment except for the power unit. In ES600 control board, make sure that the
following LEDs turn on:

LED1 +15V
LED2 -15V
LED3 +5V

Check that the ventilating unit works properly - it has to blow upwards.

If an alarm is displayed, reset it (simultaneously press INC and DEC).
If the alarm displayed does not disappear (i.e. the cause responsible for the alarm persists)
see section 8.1 (ALARM PARAMETERS).

Disconnect the cable on terminal 28 (RUN/STAND-BY) and on terminal 15 (START/STOP).

4. Cyclic sense check: After checking that parameter P31 is on Mode 1 value (if on Mode 2 it has to be changed) close the
line contactor and the contact on terminal 15.

If alarm A01 “Wrong cyclic sense” trips, invert the first and third phase on the supply set
upstream from the branching point of the control and power supply. When the converter
is turned on again, this alarm is to be reset.

If alarm A01 has not tripped, open the line contactor and the contact on terminal 15 again.

5. Parameter change: Access parameter P00 (key parameter) and set it to 1. Press the MOD, DEC, INC, ENTER keys to
access the other parameters.

6. Motor parameters: Check that the motor current Imot (P03) and the profile type (P02) are properly set.

7. Start-up: Close the power contactor making sure that the relevant contact on terminal 28 and on
terminal 15 close as well.
The motor starts: check that the direction of rotation is correct. If not,
DISCONNECT THE SOFT-STARTER and INVERT TWO MOTOR PHASES.

8. Troubles: If no trouble occurred, go to the next step (9), otherwise inspect wiring by checking if the
supply voltages required are to be found. Any alarm is shown on the display. Through measure parameters
(Mxx) the following items can be checked: power unit (M07) supply voltage, mains
voltage frequency (M06), digital input condition (M10), type of start-up (M19) preset, last alarms report
(M21,M22,M23).



SFTM15P0058B2
APPLICATION MANUAL

4- 2/2

9. Parameter change while starting
up: YOU MAY CHANGE the parameters relating to the starting stage current/voltage

(P04, P05, P06, P07, P08, P09, P10, P11, P12, P13) even when the motor is starting.
ON THE OTHER HAND, THE STARTUP PROFILE (P02) MAY NOT BE CHANGED WHEN
STARTING HAS ALREADY BEGUN.
Each time you need to change some parameters, do not forget to set parameter P00 to 1.
Note down your changes in the table at the end of this manual.

10.  Reset: Should an alarm trip, determine the cause responsible for the alarm and reset the equipment by
temporarily enabling terminal 27 (RESET) or simultaneously pressing the INC, DEC keys.

DANGER!! Before making any wiring change, make sure that the SOFT STARTER is disconnected.

CAUTION - When the equipment is started up, its direction of rotation could be wrong. In that case, DISCONNECT
the equipment and INVERT two motor phases.

CAUTION - If an alarm trip, determine the cause responsible for the alarm before starting the equipment.
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5 DESCRIPTION OF INPUT AND OUTPUT SIGNALS

5.1 DIGITAL CONTROL SIGNALS

To activate, close the digital control inputs to 0V-OPTO.
All the control digital signals can be galvanically insulated from the SOFT STARTER control board through jumpers to be soldered
BR2 and BR3 (see figure) having the following meaning:

BR2 closed: It brings the inner +24Vdc to terminal board (for digital inputs). By default, BR2 is CLOSED.
BR2 open: For digital inputs an external +24Vdc is used. Inputs are therefore opto-insulated.
BR3 closed: It brings the inner 0V to terminal board (for digital inputs). By default, BR3 is CLOSED.
BR3 open: For digital inputs an external 0V is used. Inputs are therefore opto-insulated.

Figure 5.1-0 Diagram of NOT INSULATED connection Figure 5.1-1 Diagram of INSULATED connection

The digital input state is shown through parameter M10.

where:

EXAMPLE
If

it  means that terminal 15 (S)  is closed to 0V, terminal 28 is closed to 0V, terminal 16
is closed to 0V, while terminals 17 and 27 are OPEN.

M
00

32
8-

0

M10 Digital In
SxRxDI1xDI2xRESx

M
00

32
8-

0

M10 Digital In
S R DI1 DI2 RES

BR2  BR3

  L1  L2  L3

L4  L5

M00316-0

BR2  BR3

  L1  L2  L3

L4  L5

M00315-0

S etatslacigoltupni lanimret 51

R etatslacigoltupni lanimret 82

1ID etatslacigoltupni lanimret 61

2ID etatslacigoltupni lanimret 71

SER etatslacigoltupni lanimret 72
B-70000T
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5.1.1 RUN/STANDBY and START/STOP in Mode 1

If the RUN/STANDBY function (terminal 28) and the START/STOP function (terminal 15) are configured by parameter P31 in Mode
1 (factory setting), the following operating procedure will take place:

To avoid undesired start-ups, a protection (P30: START/STOP SECURITY) is available. If enabled (YES), it prevents the motor
from starting when the unit is supplied through terminals 15 and 28 both set to 1 and closed.

5.1.2 RUN/STANDBY and START/STOP in Mode 2

If the RUN/STANDBY function (terminal 28) and the START/STOP function (terminal 15) are configured by parameter P31 in Mode
2, the following operating procedure will take place:

M
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P31 Configure
term 15-28 Mode1

M
00

32
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P31 Configure
term 15-28 Mode2

Mode 1 Inputs 28 and 15 controlled by switch contacts, selector contacts, relay contacts and so on, both
active if permanently closed to 0V.
The motor starting and idle stop commands are enabled if terminal 28 contact is closed and opened
again, with terminal 15 contact that must be closed to 0V at start, and that may be left closed at
stop.
The motor starting and ramp stop commands are enabled if terminal 15 contact is closed and
opened again, with terminal 28 contact that must always be closed to 0V, both at start and at stop.

Factory setting.

T00105-B

Mode 2 Input 28 controlled by a button normally closed contact, with the contact opening edge enabling.
Input 15 controlled by a button normally open contact, with the contact closing edge enabling.
The motor starting command is enabled with a closing pulse to terminal 15 contact.
The ramp stop command is enabled with an opening pulse to terminal 28 contact.
This mode enables a self-retaining START/STOP sequence through two buttons connected to
terminals 15 and 28.

T00060-B
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5.1.3 RESET (terminal 27)

It restores the converter operation in case of lock.
With converter blocked due to an alarm condition, the reset can be performed by simultaneously pressing the push-buttons
INC + DEC.

CAUTION - When an alarm message appears, before re-starting the unit, locate the cause that generated the alarm.

NOTE: With factory setting, the SOFT STARTER power off does not reset the alarm as this one is stored to be
displayed again at next power-on, with SOFT STARTER still blocked: to unlock the SOFT STARTER,  the reset
operation is required.

5.1.4 DI1, DI2 (terminals 16, 17)

The function of these inputs can be programmed through P32 and P33.

5.1.5 EXTERNAL START-UP SELECTION (terminals 16,17)

If P02 = 3 (ext.start.sel.), (P02 = 4 (ext.start.sel.) only up to vers. S4.05) setting P32=SM1 and P33=SM2, terminals 16 and 17
are used to select the type of motor start-up.

61lanimret 71lanimret epytpu-trats

FFO FFO PETSTNERRUC

FFO NO TRATSKCIK

NO FFO PMARTNERRUC

NO NO ROTARENEGOHCAT
B-85000T

lanimreT emaN snoitcnufelbissoP gnitteserpyrotcaF retemaraP

61 1ID DLOHBCD,ATES,1MS 1MS 23P

71 2ID A.TXE,BTES,2MS 2MS 33P
B-75000T

NOTE: If P32=SM1 and P33≠SM2, the contact on terminal 17 is considered OFF. If P32≠SM1 and P33=SM2, the
contact on terminal 16 is considered OFF.

61lanimret 71lanimret epytpu-trats

FFO FFO PETSTNERRUC

NO TRATSKCIK

NO FFO PMARTNERRUC
B-53200T

M
00

32
8-

0

M00 SOFT START
OK

+

Up to vers. S4.05

X
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5.1.6 SELECTION OF MOTOR CHARACTERISTIC SETS (terminals 16 and 17)

Setting P32=SETA and P33=SETB, terminals 16 and 17 are used to select which motor characteristics set, under three
possibilities, must be used by the converter. The following table shows the selection criteria:

NOTE: If you want to select two possible parameter sets only, using terminal 17 only, set P32=SM1 and
P33=SETB (the state of terminal 16 does not affect this operation). The valid table is the following:

NOTE: If you want to select two possible parameter sets only, using terminal 16 only, set P33=SM2 and
P32=SETA (the state of terminal 17 does not affect this operation). The valid table is the following:

5.1.7 EXTERNAL ALARM (terminal 17)

Setting P32=SM1 and P33=EXTA, terminal 17 is used as an external alarm.

.mreT
6161616161

.mreT
7171717171

rotoM
.on .on .on .on .on

0 0 tluafed

1 0 A.tom

0 1 B.tom

1 1 B.tom

B-21000T

71.mreT
rotoM

citsiretcarahc citsiretcarahc citsiretcarahc citsiretcarahc citsiretcarahc
tes tes tes tes tes

0 .tomtluafed

1 B.tom
B-31000T

61.mreT rotoM
citsiretcarahc citsiretcarahc citsiretcarahc citsiretcarahc citsiretcarahc

tes tes tes tes tes

0 .tomtluafed

1 A.tom
B-41000T

tcatnocnepo noitidnocMRALALANRETXE

tcatnocdesolc LANRETXEKO noitidnoc
B-51000T
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5.1.8 TERMINAL 16 AND 17 CONFIGURATION SUMMARIZING TABLE

The table below summarizes all the functions that may be obtained by matching the possible configurations of terminal 16 and
17 through parameters P32 and P33.

23P
)61.mret( )61.mret( )61.mret( )61.mret( )61.mret(

33P
)71.mret( )71.mret( )71.mret( )71.mret( )71.mret(

snoitceleselbissoP

1MS 2MS 71dna61slanimretfonoitanibmochguorhtseliforpgnitratsruoflla,4=20PhtiW

ATES BTES 71dna61slanimretfonoitanibmochguorhtsrotomtnereffideerhT

ATES
2MS

A.TXE

)4=20P(71lanimrethtiwseliforpgnitratsowtdna,61lanimrethtiwsrotomowT

71lanimretnotcatnocmralalanretxedna,61lanimrethtiwsrotomowT

1MS

DLOHBCD
BTES

71lanimrethtiwsrotomowtdna)4=20P(61lanimrethtiwseliforpgnitratsowT

71lanimrethtiwsrotomowtdna,61lanimrethtiwetasnednocitnarofylppusCD

DLOHBCD
2MS

A.TXE

)4=20P(71lanimrethtiwseliforpgnitratsdna,61lanimrethtiwetasnednocitnarofylppusCD

71lanimretnotcatnocmralalanretxedna,61lanimrethtiwetasnednocitnarofylppusCD

1MS A.TXE 71lanimretnotcatnocmralalanretxedna,)4=20P(61.mrethtiwseliforpgnitratsowT

B-66000T

NOTE: for the “DCB HOLD” function, see the following chapter 6.10.2 ANTICONDENSATE DIRECT CURRENT.

5.2 ANALOG OUTPUTS

5.2.1 OUTAUX (TERMINAL 9)

This is a programmable analog output whose value can range from 0V to +10V, with a max. current of 5mA. It can be used to connect
measuring instruments or to send this signal to other units.
This output can be programmed through parameter OutMonitor (P36).

CAUTION - This is an output. DO NOT APPLY INPUT VOLTAGE.
Do not exceed the max. allowed current.
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5.2.2 OUT I  (terminal 10)

Analog output proportional to the motor current. By default, there are 4V corresponding to the max. output current of the SOFT
STARTER.  Trimmer RV4 can be used to change the ratio between the output voltage and the motor current. The output signal
can range from 0 and +10V; the max. output current available is 5mA.

NOTE: For this output, accuracy is equal to 5% of the full-scale voltage.

CAUTION - This is an output. DO NOT APPLY INPUT VOLTAGE.
Do not exceed the max. allowed current.

5.2.3 OUT V (terminal 11)

Analog output proportional to the motor voltage. By default, there are +10V corresponding to 800Vrms. Trimmer RV7 can be used
to change the ratio between the output voltage and the motor voltage. The output voltage can range from 0V to +10V; the max.
output current available is 5mA.

CAUTION - This is an output. DO NOT APPLY INPUT VOLTAGE.
Do not exceed the max. allowed current.

BR2  BR3

  L1  L2  L3

L4  L5
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BR2  BR3

  L1  L2  L3
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5.3 RELAY MULTI-FUNCTION DIGITAL OUTPUTS (MDO1, MDO2, MDO3, MDO4)

The terminal board is provided with four programmable relay outputs:

slanimreT noitpircseD epyttcatnoC scitsiretcarahctuptuO gnittesyrotcaF

02-91 1ODM nepoyllamron A5cdV03,A5,caV052 DNETRATS

22-12 2ODM nepoyllamron A5cdV03,A5,caV052 KORETRATSTFOS

42-32 3ODM nepoyllamron A5cdV03,A5,caV052 SSAPYB

62-52 4ODM nepoyllamron A5cdV03,A5,caV052 ROTCATNOCENIL
B-16000T
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6 DESCRIPTION OF BASIC FUNCTIONS

6.1 START-UP PROFILES

The SOFT STARTER allows to start the motor in three ways:
• with 2-level current reference ..................................................................... (current step)
• with current ramp ........................................................................................ (current ramp)
• with voltage ramp (possible initial unlocking voltage) ................................ (kick start)

To choose the start-up type, the following options are available:
• through parameter START MODE (P02)
• through external selectors

6.1.1 CURRENT STEP (P02 = 0)

At start-up the current limitation is set as percentage of motor rated current Imot=PO3. The time required for start-up comes from
the set current limit and from the resisting torque of the load.

Figure 6.1.1-1 Trend of motor supply current during a CURRENT STEP start-up.
N.B. In this picture, T represents the moment when the soft-starter detects the start end.

CURRENT STEP
(I1, I2 ≤ 7Imot; I3 ≤ 3Imot )

P05 (I2)

I/Imot

P04 (I1)

SFTM overload current

P09  (T1) P13 (Tsf)

P06 (I3)

M00405-B

t

(T)

1
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Parameters considered for this start-up type:

It allows to set the desired start-up among the three available types.

It allows to set the motor rated current.
The current values to be set, according to the various operation phases, are expressed
as percentage OF THIS VALUE.

It expresses, as percentage of motor rated current (P03), the initial value of the current
reference to be kept for a time equal to T1. This value cannot exceed 500% of Imot and
the max. overload limit set for SFTM, variable from 300% to 560% depending on size.

.

It expresses, as percentage of motor rated current (P03), the current reference value
in the second and last start-up phase. The selectable value limits are the same shown
in I1.

It allows to set the max. current, expressed as percentage of motor rated current (P03),
that can circulate inside the motor once the start-up is complete. If the motor requires
a higher current, the SOFT STARTER output  voltage is limited.

Expressed in seconds, it represents the time during which the current reference I1 is
set.

It indicates the max. allowed time during which motor can be started.

P02 Start mode
**************

P03 Imot = ***%
motor current

P04 I1 = ***%
starting current

P05 I2 = ***%
second start. cur.

P06 I3 = ***%
final current

P09 T1 = ****s
start. curr. time

P13 Tsf = ****s
start fail. time
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EXAMPLE:
Start-up of a 30kW motor having a 60A rated current and connected to a pump or a load that does not require a large starting torque.
The CURRENT STEP start-up is selected, having an initial overload current equal to 300% of the motor rated current for a max.
time T1=10sec.
Then, this current overload has to be set at 250%. The start-up should be performed within a max. time limit set at 30 sec.
When the start-up is complete, the SOFT STARTER still controls the current that has NOT TO EXCEED 180% of the rated current.

The following parameters are concerned:

P02 Start mode
0 : current step

P03 Imot = 60A
motor current

P04 I1 = 300%
starting current

P05 I2 = 250%
second start. cur.

P06 I3 = 180%
final current

P09 T1 = 10s
start. curr. time

P13 Tsf = 30s
start fail. time
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6.1.2 CURRENT RAMP (P02 = 1)

The current delivered to the motor is progressively increased (increasing ramp) or decrease (pickup BOOSTER) within a time set
using the parameter.

Figure 6.1.2-1 Trend of motor supply curent during a CURRENT RAMP start-up.
N.B. In this picture, T represents the moment when the soft-starter detects the start end.

The following parameters are set:

It allows to set the desired start-up among the three available types.

It allows to set the motor rated current.
All percentage current included in this manual ARE REFERRED TO THIS SET VALUE.

It expresses, as percentage of motor rated current, the initial value of the current
reference to be kept for a time equal to T1. This value cannot exceed 500% of Imot and
the max. overload limit set for SFTM size.

It expresses, as percentage of motor current, the second current reference value for
ramp generation. The selectable value limits are the same shown in I1.

P02 Start mode
**************

P03 Imot = ***%
motor current

P04 I1 = **** %
Starting current

P05 I2 = **** %
second start. cur.

CURRENT RAMP
(I1< I2)(I1,I2 ≤ 7 Imot; I3≤ 3 Imot)
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It allows to set the max. current, expressed as percentage of motor rated current (P03),
that can circulate inside the motor once the start-up is complete. If the motor requires
a higher current, the SOFT STARTER output  voltage is limited.

Expressed in seconds, it represents the time during which the current reference I1 is
set.

Expressed in seconds, it represents the time required to enter the current ramp from
I1 value to I2 value.

It indicates the max. allowed time during which motor can be started.

EXAMPLE:
Start-up of a 30kW motor having a 60A rated current and connected to a pump or a load that does not require a very large starting
torque.
The CURRENT RAMP start-up is selected, having an initial current equal to 200% of the motor rated current. This current should
be kept constant for 2 sec.
Then, within 10 seconds, a 300% current overload has to be reached.
The max. time in which the start-up is to be performed is 30 sec.
When the start-up is complete, a max. current equal to 180% of the rated current should flow inside the motor.

The following parameters should be set:

P06 I3 = ***%
final current

P09 T1 = ****s
start. curr. time

P11 Tacc = **** s
starting ramp

P13 Tsf = ****s
start fail. time

P02 Start mode
1 : current ramp

P03 Imot = 60A
motor current

P04 I1 = 200%
Starting current

P05 I2 = 300%
second start. cur

P06 I3 = 180%
final current

P09 T1 = 2s
Start. curr. time

P11 Tacc = 10s
starting ramp

P13 Tsf = 30s
start fail. time
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6.1.3 KICK START (P02 = 2)

To overcome high torques resisting to the in-rush current, at start-up signal a voltage level is applied to the motor as percentage
of max. voltage. The length of this start-up pulse can be set through a parameter.
Then, the voltage ramp and the current limitation are enabled.

Figure 6.1.3-0 Trend of output voltage and current limits in KICK START mode.
N.B. In this picture, T represents the moment when the soft-starter detects the start end.

Note: The preset ramp represented in the diagram refers to the VOLTAGE REFERENCE RAMP TIME set. As for
the time took to start the motor, this will generally be equal to the first one, but may also be LONGER (starter in current
limiting).

It allows to set the desired start-up among the three available types.

It allows to set the motor rated current.
All percentage currents included in this manual ARE REFERRED TO THIS SET
VALUE.

It expresses, as percentage of motor current, the limit current value that has not to be
exceeded for a time equal to T1 and Tacc.

KICK START
(Curr. limit.: I3 ≤ 3 Imot)

P02 Start mode
**************

P03 Imot = ***%
motor current

P04 I1 = **** %
Starting current
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It expresses, as percentage of mains current, the initial value of the voltage reference
to be kept for a time equal to Tks. This value can range from 0% to 100% max.

It expresses, as percentage of motor voltage, the starting value of the voltage ramp.
This value is kept for a time equal to T1. It can range from 0% to 100%.

Expressed in seconds, it represents the time during which the voltage reference Vsv
is set.

Expressed in seconds, it represents the time during which the voltage reference Vks
is set. The m. current value is set to the max. current supported by the SOFT-
STARTER.

It represents the ramp time set to pass the motor output voltage from Vsv to the motor
rated voltate.

It expresses the max. time allowed in which the motor haf to start.

The current is limited to the peak current delivered by the SOFT-STARTER and to I1 value during the initial phase; it is limited to
I3 during the following phases.

It allows to set the max. current, expressed as percentage of motor rated current (P03),
that can circulate inside the motor once the start-up is complete. If the motor requires
a higher current, the SOFT STARTER output  voltage is limited.

P07 Vks = ***%
Kick start volt.

P11 Tacc = ****s
starting ramp

P09 T1 = ****s
starting time

P08 Vsv = ***%
starting voltage

P10 Tks = ****s
kick start time

P06 I3 = ***%
final current
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EXAMPLE:
Start-up of a 90kW motor having a 160A rated current and connected to a load requiring a very large starting torque, e.g. a loaded
mill.
The KICK START mode is selected, with a starting voltage pulse having an amplitude equal to 100% of the mains voltage for 500
msec.
Then, a voltage equal to 50% of the mains voltage is to be applied to the motor.
After 2 sec., 100% of the mains voltage is to be reached in 20 sec. with a voltage ramp. The max. current after the first starting
time and for the whole starting duration is to be limited to 300% of the motor rated current. The start-up max. time is 50 sec. When
the start-up is complete, the motor current is to be limited to 150% of the rated current.

The parameters to be set in sequence are:

P13 Tsf = 50s
start fail. time
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P03 Imot = 160A
motor current
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P02 Start mode
3 : Kick start
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P04 I1 = 300 %
Starting current
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P06 I3 = 150%
final current

P07 Vks = 100%
Kick start volt.

P08 Vsv = 50%
starting voltage
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P09 T1 = 2s
starting time

P10 Tks = 0.50 s
kick start time
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starting ramp
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6.1.4 VOLTAGE RAMP (P02 = 2)

The output voltage delivered to the motor is gradually increased starting from an initial value that can be calibrated up to
100% of the final value. The time in which this progression must be executed can be set with a parameter.

Figure 6.1.4-0 Trend of output voltage and current limits in VOLTAGE RAMP mode.
N.B. In this picture, T represents the moment when the soft-starter detects the start end.

Note: The preset ramp represented in the diagram refers to the VOLTAGE REFERENCE RAMP TIME set. As for
the time took to start the motor, this will generally be equal to the first one, but may also be LONGER (starter in current
limiting).

The parameters concerned are the same used for the KICK START mode, but in this profile type you have to set

Tks=0, Vks = 0

If required, you can set an initial fixed time to keep the motor at the Vsv voltage.

with voltage ramp
(Curr. limit.: I3 ≤ 3 Imot)

P08 (Vsv)

I/ImotVmot

100%

P04 (I1)

SFTM overload current

P13 (Tsf)P11 (Tacc)
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EXAMPLE:
Start-up of a 90kW motor having a 160A rated current and connected to a general load, e.g. a conveyor.
The VOLTAGE RAMP mode is selected, starting with a voltage equal to 50% of the mains voltage and performing the motor ramp
up to the rated voltage in 20 sec.
During the motor ramp, the current is limited to 300% of the motor rated current. The start-up max. time is 40 sec.
When the start-up is complete, the motor max. current is not to exceed 150% of the rated current.

The parameters to be set in sequence are:

P06 I3 = 150%
final current

P07 Vks = 0%
Kick start volt.

P08 Vsv I1 = 50 %
starting voltage

P09 T1 = 20s
starting time

P10 Tks = 0.00 s
kick start time

P11 Tacc = 20s
starting ramp

P02 Start mode
3 : Kick start

P03 Imot = 160
motor current

P04 I1 = 300 %
Starting current

P13 Tsf = 40s
start fail. time
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6.1.5 SPEED RAMP START (P02 = 3)

This type of starting is available only up to version S4.05.
In that case, a tacho has to be connected to the relevant terminals (terminals 5-6 if the tacho generator output is lower than 50V,
terminals 7-6 if the tacho generator output is higher than 50V). The POSITIVE polarity is to be sent to terminal 7 (5) with respect
to terminal 6.
This allows to control the motor starting through a speed ramp during a set time.

Figure 6.1.5-0 Speed diagram in case of SPEED START

The parameters concerned by this type of starting are P02 and P11:

The second parameter defines the time during which the speed increases from 0 to the max. value.
For further information about the tacho generator and its parameters, see paragraph 6.8.1.

NOTE: During the whole starting sequence, the motor peak current may be set through I1 (P04).

P02 Start mode
3:tacho generator

P11 Tacc = **** s
Starting ramp
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6.2 STOP PROFILES

The SOFT STARTER allows to stop the motor in 2 different ways:
• coast to stop
• phase ramp

6.2.1 COAST TO STOP

This is an idle stop. When opening contact 15 the motor coasts to stop.

The parameter to be set for this type of stop is:

6.2.2 PHASE RAMP STOP

The motor stop is delayed in time with respect to the natural stop.
This stop is useful when you want to prevent a motor rush stop in applications with low inertia and high resistant torque. The current
that flows to the motor cannot never exceed the value set with I3 (P06).

Figura 6.2.2-0 Trend of output voltage on the motor in case of PHASE RAMP STOP

The parameters concerned with this type of stop, except for in Vers. S4.03, are:

and

that allows to set the duration of this type of stop.

NOTE: Starting from Vers. S4.03, if the direct current braking has not been programmed, e. g. when it is not
available, the value set to parameter P19 (see P19) determines the ramp down level resulting in the motor automatic
idle running.

P14 Stop mode
0 : coast to stop

P14 Stop mode
1 : phase ramp

P12 Tdec = ****s
Stopping time

Vmot

Opening of
terminal 15

M00526-B

t

100%

P12 (Tdec)

M
00

32
8-

0
M

00
32

8-
0

M
00

32
8-

0



6-13/26

15P0058B2SFTM APPLICATION MANUAL

NOTE: The torque quadratic decrease is proportional to the decrease of the voltage applied to the motor, thus it is
not possible to determine exactly when the motor stops, as it depends on the load applied.

NOTE: During the entire stop sequence, the max. motor curent can be set through I3 (P06).

6.2.3 SPEED RAMP STOP

This type of starting is available only up to version S4.05.
In this case you must connect a tacho generator to the corresponding terminals (terminals 5-6 if the tacho generator output is lower
than 50V, terminals 7-6 if the tacho generator output is higher than 50V). The polarity to be sent to terminal 7 (5) with respect to
terminal 6 is the POSITIVE ONE.

It allows to check the motor stop by means of a speed ramp that must be performed in a given time.

Figure 6.2.3-0 Trend of speed in case of SPEED RAMP

The parameters concerned with this type of stop, except for in Vers. S4.03, are P14 and P12:

The second one defines the time within which the speed must decline, in ramp,  from its max. value to 0.

For additional information concerning the tacho generator and its corresponding parameters, see par. 6.8.1.

NOTE: During the entire stop sequence, the max. motor curent can be set through I3 (P06).

P14 Stop mode
2 : tacho ramp

P12 Tdec = **** s
Stopping time

nmot

Opening of
teminal 15
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6.3 CONNECTION WITH BY-PASS CONTACTOR

This connection is required when, after the motor starting, you want to short-circuit the SOFT-STARTER with a remore control
switch.
The SOFT STARTER remains however connected to the motor and can tehrefore be inserted again in line to perform the stop

operation.
The connection to be made in this case is the following.The connection to be made is shown in Figure A and B.

No check on the motor current will be performed after bypassing the SOFT STARTER If the by-pass is performed as in Fig. A, the
motor current will not be controlled once the SOFT STARTER is by-passed; in that case, a thermal relay is to be connected in series
to the motor. Otherwise, the BY-PASS may be performed according to the diagram in Fig. B, where two external current
transformers (TA1 and TA2) are required, thus avoiding installing the thermal relay on the motor side. In that case, SFTM is not
the standard one: it has to be customized for that function.
In order to be able to make this connection you must have the SOFT STARTER check the contactor KM2 .To this purpose select
on one of the 4 programmable digital output (MDO1, MDO2, MDO3 and MDO4), the BYPASS function (the factory preset
BYPASS function is implemented in MDO3).
At the end of motor start, the relay of the selected MDOx output is activated, that activates the contactor KM2 by closing the contact
(or opening it if the output is normally closed) that bypasses the SOFT STARTER.
The converter remains however connected to the mains even if it is not used. This, in fact, allows the user to perform a SOFT
STARTER-controlled stop operation.

NOTE: if the BY-PASS is enabled, once the start-up is complete, the motor will be controlled by the SOFT
STARTER during motor stop phase only, unless two external current transformers are installed (a special
preset starter has to be required).

WARNING: Always install a filter parallel-connected to the coil of KM2 contactor (RC unit with an AC coil or a diode
with a DC coil).

KM2
KM1

M1

SFTM

M00641-B

L1 L2 L3 31 32

U V W

TA1 S1 S2 S1 S2 TA2

35 36 37

(P2) (P2)

(P1)(P1)

KM2
KM1

M1

SFTM
L1 L2 L3 31 32

U V W

(optional) (optional)

Fig.A Fig.B

MDOXMDOX
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6.4 MULTIPLE MOTOR START-UP

The motors can be sequentially started using the same SOFT-STARTER, even if they have different characteristics (up to three
characteristic sets).

M1

SFTM

KM12KM11

KM1

L1 L2 L3 31 32

U V W

M2 Mn
M00413-0

KMn1

KMn2

KM21

KM22

28 29

KM1 K
M

11

K
M

21

K
M

n1

Figure 6.4.1 Connection for cascade start-up of multiple motors

WARNING: Always install a filter parallel-connected to the coil of KM12…KMn2 by-pass contactors (RC unit with
an AC coil or a diode with a DC coil).

(optional)
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The cascade start provides the possibility of starting in sequence several motor with different characteristics, through the same
SFTM (se up to three characteristics sets can be programmed).
The selection of the characteristics to be associated to the motor to be started is done by means of adequately programmed inputs
16/17.
Use a programable logical controller (PLC) to perform the following functions:
- control the start-up contactors KM11, KM21--KMn1 allowing to start the different motors;
- control the by-pass contactors KM12, KM22--KMn2 to directly connect the motors to the mains once they have been
  started according to the state of the SOFT STARTER start-up relay;
- control the state of the contactors through the corresponding auxiliary contacts;
- send the start-up controls to the SOFT STARTER through terminal 28 using auxiliary contacts NO of the different contactors
  and a possible further contact;
- select the characteristics of the motor to be started through terminals 16 and 17.

Figure 6.4.2 shows the logical sequence corresponding to the cascade start-up of N motors.

Figure 6.4.2 Logical sequence corresponding to the cascade start-up of N motors

YES

NO

NO

NO

NO

NO

NO

M
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41
4-
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YES

n = 1

n = N ?

n = n+1

YES

YES

YES

YES

START-UP

Closing of motor KMn1 start-up remote control sw.

Closing
performed?

Setting of motor n characteristics
(terminals 16, 17)

ALARM

SFTM run
(terminal 28)

Start-up
end?

Start-up
failed?

Closing of motor KMn2 BYPASS
remote control switch

Closing
performed?

Opening of motor KMn1 start-up
 remote control switch

Opening
performed?

START-UP
END
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To select the three characteristic sets to be associated to the motors, proceed as follows:

• MAKE SURE that contact 15 and contact 28 are both OPEN (INACTIVE) or supply the control section only

• set

• OPEN contacts 16,17 (motor 0)
• Set the parameters of motor 0 (Im motor current, start-up mode for motor 0, etc.)
• CLOSE contact 16, keep contact 17 OPEN (selection of motor A)
Each parameter shows the letter A to indicate the selection of motor A parameters.

• Set the parameters for motor A as described for generic motor
• CLOSE  contacts 16, 17 or CLOSE contact 17, keeping OPEN contact 16 (selection of motor B)  In this case, each

parameter  will show the letter B to indicate the selection of motor B parameters
• SET the parameters of MOTOR B as described for the other two motors.

6.4.1 Phase ramp stop of several motors

After starting N motors in sequence with one SOFT STARTER, their phase ramp stop may also be done. The features of the motor
to be stopped may be selected through inputs 16/17 if they are properly programmed.
With reference to the example shown in fig. 6.4.1, in case of the nth motor stop you have to set one of the four digital outputs MDO
to 8:full voltage and one to 4:voltage thres; for the latter, you have to set both a voltage threshold close upon zero and a disabling
delay (when required).

Then, do the following:
1. Close KMn1 contactor.
2. Send the run command.
3. As soon as 8:full voltage digital output is enabled, open KMn2 by-pass contactor.
4. Send the voltage ramp command.
5. Once the motor has come to a complete stop and as soon as 4:voltage thres digital output is enabled, open KMn1 contactor.
6. Do the same for the others n-1 motors.

P32 Configure
term16  SETA

P33 Configure
term17  SETB
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6.5 AUTORESET

The autoreset function can be selected when the unit automatic reset is required due to an alarm.
The user can define the number of retries allowed within a given time interval.
The parameters concerned with the autoreset function are:

autoreset enabled

autoreset disabled

NOTE: If safety is active in START/STOP (see P30), THE AUTORESET CANNOT BE SELECTED.

It indicates the number of autoreset retries. If, a time equal or longer than P29 elapses
after an alarm reset, the autoreset count restarts from 0.

It indicates the time interval, after which, if no alarm is detected, the number of autoreset
retries restarts from 0.

CAUTION - Before selecting AUTORESET, make sure that this function is compatible with the system.
The user has to check this condition so as to avoid the start-up of machines or systems that could be damaged by
this function.

P27 Autoreset
SoftStart   YES

P27 Autoreset
SoftStart   NO

P28 Nrest = **
Autoreset number

P29 Tz = **** s
Clear fail time
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Examples of parameter programming
The SOFT STARTER has to be automatically restarted after it has been stopped by an alarm condition.
The max. number of retries is 4. If within 300 seconds no alarm is detected, the automatic restart counter restarts from 0.
The parameters to be set are:

If alarms are detected during operation, the motor will be restarted. If a block occurs after 4 restarts within 300s from the previous
restart, the unit will remain blocked until a manual reset is performed.

Instead, if NO ALARM is detected within a Tz time,  the allowed restart number will be set to zero.

P27 Autoreset
SoftStart   YES

P29 Tz = 300 s
Clear fail time

P28 Nrest = 4
Autoreset number
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6.6 ENERGY SAVING

The energy saving function, when its application is possible or advantageous, consists in reducing the amount of the voltage
supplied to the motor once the starting phase is over. It is aimed at holding the motor rotation at a constant rpm, but at reducing
the stator magnetizing current, thus decreasing the offset between voltage and current, and thus decreasing the active and reactive
power.

The energy saving function has to be enabled only in case of highly inertial load, or when the load may be temporarily disabled
and the motor is in “no load” mode.

If this function is enabled, it will reduce the voltage applied only when the current is lower than a preset value, while it will bring
the voltage to the rated value when the current exceeds that value. In practice, to avoid any oscillation due to the energy saving
enabling/disabling, a hysteresis may be introduced into this switching by setting two values with a 10% difference between them
(recommended value).

In addition, when the energy saving function is enabled, we recommend not to apply a voltage with a too low value, to prevent the
motor from coming to a deadlock due to a sudden load demand.

The energy saving function can be set through parameter

Energy saving  enabled

Energy saving  disabled

The parameters concerned with the energy saving function are:

As a percentage of the motor rated current, it detects the operating current level at
steady state below which the energy saving function has to be enabled. This threshold
will reduce the voltage applied to the motor.

As a percentage of the motor rated current, it detects the operating current level at
steady state beyond which the energy saving function has to be disabled.

As a percentage of the mains voltage, it detects the value to be applied to the load in
case of energy saving condition.

NOTE: With the energy saving function enabled, the STOP MODE P14 has to NECESSARILY perform a voltage
feedback, but not a tacho feedback, i.e. P14 can be 0 or 1, except for in Vers. S4.03.

P85 Energy
Saving   YES

P85 Energy
Saving   NO

P86 I = *** %
Enable EnergySav

P87 I = *** %
Disab. EnergySav

P88 V = *** %
Vout EnergySav
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6.7 I2T MOTOR

While heating, the motor shows the following curve type:

θ(t) = K • I0
2 • (1 - e -t/τ)

The heating is proportional to the square of the current actually delivered to the motor (I0
2).

K • I0
2 /T  : defines the curve slope at the origin.

The alarm (A14 ) is detected when the current actually delivered to the motor is such that the heating exceeds the max. allowed
asymptotic value.

If the manufacturer’s data are not available, the thermal time constant T=TauM (P25) can be set as a value equal to 1/3 of the time
within which the motor temperature reaches the steady state.

The motor parameters are:

Expressed as a percentage of the motor rated current (P03), it indicates the current at
which the motor thermal image has to be calculated.

It indicates, in minutes, the time constant according to which the motor thermal image
has to be calculated.

P24 I2tM = ***%
I2t current lim.

P25 TauM = *** m
mot. Therm. Const.
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This alarm can be disabled through parameter P23:

alarm I2t enabled

alarm I2t disabled

6.8 TACHO GENERATOR

The tacho generator can be fitted only up to vers. S4.05.
The tacho generator, if fitted, may be used to do the following:
• motor speed feedback in start or stop phase with speed ramp
• motor speed display once start-up is complete

The following parameters are concerned:

Start in speed ramp: it can be selected only in case of tacho generator feedback.

Stop in speed ramp: it can be selected only in case of tacho generator feedback.
Value P14 = 2 is always valid, except for in Vers. S4.03.

Used to set the motor speed.
The motor rating speed, expressed in rpm, has to be stated there.

P23 I2t motor
alarm   YES

P23 I2t motor
alarm   NO

P02 Start mode
3 : tacho generator

P14 Stop mode
2 : tacho ramp
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P26 Motor speed
maxNmot=**** rpm
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6.8.1 PROCEDURE FOR TACHO GENERATOR CONNECTION

This procedure concerns the software releases up to Vers. S4.05 only.
Here is the procedure to be followed when connecting a tacho generator for the motor feedback:

P00 Code = 1
programming

It allows to change the Pxx parameters.

P02 Start mode The tacho generator input is enabled in case of speed ramp start.
3:tacho generator

The tacho generator input is enabled in case of speed stop start.
P14 Stop mode Value P14 = 2 is always valid, except for in Vers. S4.03.
2 : tacho ramp

The motor rated speed is set for scaling.
Factory setting is 1500 rpm.

• The motor is started

• When starting is over,
set to display the motor speed.

• Adjust multirev trimmer RV5 located on ES600 control board so that M04 shows the correct motor rpm (use the revolution
counter or measure the direct voltage level coming from the tacho generator (terminals 5/6 or 7/6) ).

N.B.: Trimmer RV5 is correctly factory-set only if the max. voltage coming from the tacho is 90 Vdc (e.g. in case of 1500 rpm
and of a tacho with a 0.06V/rpm transduction ratio). In all other cases, trimmer RV5 has to be adjusted on purpose.

• If the tacho is used for the motor start or stop, enable its alarm A11 by setting parameter P100 to YES.

NOTE:  If the motor is in the START-UP PHASE, the stop-mode parameter cannot be changed. The parameter
relating to the start-mode may be changed only if the motor is off and no current is absorbed.

NOTE: The motor rpm is not displayed in the following cases:

• The speed start (P02 is other than 3) or the speed stop (P15 is other than 2) is not selected.

• The energy saving function is enabled.

In these two cases, parameter M04 shows some dashes ‘----’

P26 Motor speed
maxNmot=**** rpm

M04 motor speed
nMot = *** rpm
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6.9 LINE CONTACTOR CONTROL

If P31=Mode 2, terminals 15 and 28 are configured to perform a start/stop operation with internal self-retention, by means of a N.O.
push-button at terminal 15 and a N.C. push-button at terminal 28.

In these conditions, if a line contactor KM exists and supplies the soft starter, its coil must compulsorily be controlled by a digital
output configured as “line contactor” (see subparagraph for P42 in the “Operation Parameters” section).

In the figure you can see the connection that must be done if you use the digital output at terminals 25-26 configuraded as “line
contactor” and “normally open” (P72=7, P78=Norm. open).

M
3~

SFTM

M00528-0

L1 L2 L3 31 32

U V W

25 26

15 28 29

START STOP
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6.10  BRAKING AND ANTICONDENSATE DIRECT CURRENT (SFTM-B)

Through output bars U and W you may supply the asynchronous motor controlled by SFTM with direct current. This will generate
a braking torque to shorten the stopping time in case of highly inertial loads, to prevent the motor from rotating before starting and/
or stopping due to external torques or to keep the motor - when it does not rotate - at a min. temperature in order to avoid condensate
formation.
The parameters relating to this function are P15 to P22.

NOTE:The direct current supply function is available in soft starter version SFTM-B only. In this version, parameters
from P15 to P22 may be accessed and changed. On the other hand, in version SFTM the direct current supply
function is not available and the above-mentioned parameters are not to be found in the menu.

6.10.1 BRAKING DIRECT CURRENT

If you want the motor to be supplied with direct current before starting (so as to keep it locked) do the following to program this
function: set parameter P15 to YES, set the direct current supply duration with parameter P17 and set the direct current intensity
with parameter P20. We recommend to start with low values (a low percentage) measuring the current circulating as shown in
the figure.
Use a direct current amperemeter to be connected to phase U or phase W.

 NOTE: To measure the direct current at issue, never use any ordinary alternating current amperemetric clip.

CAUTION!!! As the aysnchronous motor usually self-ventilates only while rotating, limit both the direct current
intensity and the supply duration not to damage the motor winding. Contact the motor manufacturer for further
details.

M
3~

SFTM

M00415-0

L1 L2 L3 31 32

U V W

IDCB

IDCB
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If the direct current braking is required while stopping (e.g. in case of highly inertial load involving too long stopping times) first
program this function setting parameter P16 to YES, then set the duration of the direct current supply through parameter P18;
current may be supplied even when the motor real stop is over.
Through parameter P19, set the level achieved by the down ramp programmed (P12) from which the direct current braking has
to start.
The stop mode set through parameter P14 has to be an extended stop, like the phase ramp stop. If P14=0 (idle stop) no direct
current braking will take place, but a mere idle stop.
The braking current intensity is determined by parameter P20.
The direct current obtained is to be measured with an amperemeter, to avoid too high values which could damage the motor.
The first max. limit we recommend to set might be 1...1.5 Imot. Also consider the direct current supply duration set by the value
in parameter P18.

6.10.2 ANTICONDENSATE DIRECT CURRENT (TERMINAL 16)

In those periods when the motor is inactive (i.e. it is not supplied with alternating current either by the soft starter or the mains)
it can be supplied with direct current in order to achieve a constant temperature avoiding any condensate formation.
Such function may be enabled through the keyboard by setting parameter P21 to YES, or it may be enabled when terminal 16
contact closes to 0V if parameter P32 is set to DCB HOLD (this setting allows the opening/closing of terminal 16 contact to PREVAIL
over any setting made through parameter P21).
If the LINE CONTACTOR function has been programmed in one of the four digital outputs to be configured through MDO1...4, the
line contactor will automatically close - otherwise, it must be closed.
The anticondensate current intensity is to be set through parameter P22. Carefully measure the direct current obtained considering
that the current supply - if not disabled through the keyboard or terminal 16 opening - may have an indefinite duration.
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ELETTR. SANTERNO
SFTM.32  S2.00

7 OPERATION PARAMETERS

7.1 PARAMETER LIST

Parameter description includes the following symbols:

P : Parameter number

R : Allowed value range

D : Factory setting

F : Function

7.2 MEASUREMENT PARAMETERS

These are the display parameters indicated by the letter M followed by the parameter number. With multiple motor operation, the
parameter number is followed by the letter indicating the selected characteristic set (‘ ‘,’A’, ‘B’).

7.2.1 M00: SOFT STARTER state

It indicates the SOFT STARTER state: if everything is correct, this is the corresponding
display, otherwise if an alarm is detected, it indicates which one has been stored.

When this parameter is displayed, if P00=1 had already been set (see sub-paragraph
PROGRAMMING PARAMETERS) a pression of the MODE key displays the page
represented hereafter, showing the manufacturer (ELECTRONICA SANTERNO) the
device type (SFTM), its size, that is its rated current (in the exemple 32A), the software
release contained in the control board (in the exemple S2.00)

7.2.2 M01: Output current

P M01

R SFTM overload current

F It indicates, in Ampères, the SOFT STARTER output current.



SFTM15P0058B2
APPLICATION MANUAL

7- 2/26

M
00

32
8-

0

M01 Vmot=*****V
Output Voltage
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M04 motor speed
nMot= ****  rpm
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M05 Alfa = ***°
delay angle
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M06 F =  ** Hz
Mains frequency
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M07 Vmains=***V
Mains voltage

7.2.3 M02: Output voltage

P M02

R 0.. max. applied voltage

F It indicates, in volts, the voltage present on the motor (on SOFT STARTER output ). The
feedback fine calibration can be performed using the keys INC, DEC after pressing the
key MODE.

7.2.4 M04: Motor speed

P M04 (Up to Vers. S4.05)

R it depends on the tacho generator characteristics

F It represents the motor speed measure with tacho generator connection. If the STOP
MODE parameter does not indicate the tacho generator feedback, this display has no
meaning and the string ‘——’ is displayed.

7.2.5 M05: Thyristor ignition angle

P M05

R 0 .. 150°

F It indicates, in electrical degrees, the measure of the delay angle for thyristor bridge
ignition.

7.2.6 M06: Mains frequency

P M06

R 45 .. 65 Hz

F It indicates, in Hertz, the mains frequency value.

7.2.7 M07: Mains voltage

P M07

R It depends on the SOFT STARTER model.

F It indicates, in volts,  the supply voltage value on the power section.
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M08 OUTan= ****V
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M09        *** °C
heatsink temper.
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M11 Digital out
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M10 Digital in
S R DI1 DI2 RES

S etatslacigoltupni lanimret 51

R etatslacigoltupni lanimret 82

1ID etatslacigoltupni lanimret 61

2ID etatslacigoltupni lanimret 71

SER etatslacigoltupni lanimret 72
B-70000T

1O 1ODM 1ODM 1ODM 1ODM 1ODM 02-91riaplanimret

2O 2ODM 2ODM 2ODM 2ODM 2ODM riaplanimret 22-12

3O 3ODM 3ODM 3ODM 3ODM 3ODM riaplanimret 42-32

4O 4ODM 4ODM 4ODM 4ODM 4ODM riaplanimret 62-52
B-91000T

7.2.8 M08: Voltage auxiliary output

P M08

R 0 .. +10V

F It indicates the voltage value, in Volts, on the configurable analog output (terminal 9).
If this output has been programmed as speed value and no tacho generator is
connected, the string ‘——’ will be displayed to indicate it has not meaning. If, in case
of wrong configuration of KOI, KOV factors, the output is saturated at terminal 9, the
letter V is REPLACED with S on the display.

7.2.9 M09: Heatsink temperature

P M09

R 0...100°C

F It indicates the heatsink temperature in degrees centigrade.

7.2.10 M10: Digital input state

P M10

R     ...

F It displays the available digital input state.
The letters and corresponding input terminals are shown hereafter.

7.2.11 M11: Digital output state

P M11

R    …

F It displays the output state. The symbol/terminal combination is as follows:
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M14 T = **** s
last start time
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M19 start sel.
current step
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M21 AlarmR1   A**
00Y 000d 00h 00m

M
00

32
8-

0

M22 AlarmR2  A**
00Y 000d 00h 00m

M
00

32
8-

0

M23 AlarmR3  A**
00Y 000d 00h 00m
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M12 Supply time
00y 000d 00h 00m

7.2.12 M12: SOFT STARTER OPERATION TIME

P M12

R 0 ..   99 Y 365D 23H  59M

F It indicates in
YEARS (y)
DAYS (d)
HOURS (h)
MINUTES (m)
the time during which the SOFT-STARTER has been supplied.

7.2.13 M14: Length of last start-up

P M14

R 0 .. 1800 s

F It indicates, in seconds, the time required by the last start-up.

7.2.14 M19: Start-up type

P M19

R current step, current ramp, kick start

F It displays the selected  start-up type.

7.2.15 M21: Last alarm

P M21

R Axx  xxy  xxxd xxh xxm

F It indicates the last detected alarm (Axx) and the moment it has occurred.

7.2.16 M22: Penultimate alarm

P M22

R Axx  xxy  xxxd xxh xxm

F It indicates the penultimate detected alarm (Axx) and the moment it has occurred.

7.2.17 M23: Antepenultimate alarm

P M23

R Axx  xxy  xxxd xxh xxm

F It indicates the antepenultimate detected alarm (Axx) and the moment it has occurred.
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7.3 PROGRAMMING PARAMETERS

These are the programming parameters which are signalled on the display by the letter P followed by the parameter number.
With multiple-motor operation, the parameter number is followed by the letter identifying the selected characteristic set (“  “, “A”,
“B” ).

7.3.1 P00: Programming code

P P00

R 0 ..4

D 0

F Access key parameter.
0: Code. This parameter only can be changed.
1: Programming. The user can only change the Pxx parameters. The other parameters
(Mxx, Sxx) can be changed by the manufacturer using another access key.
2: Restore default.  Default parameters are transferred from EPROMs to E2PROM.
3: Backup act. Par.  Back-up of current parameters.
4: Restore backup.  Restore of previously backed-up parameters.

NOTE: If the motor is rotating and is energized by the soft-starter, or – in a SFTM-B – if a direct current braking is
on (braking or anticondensate), function P00 = 2 (3) (4) cannot be performed.

7.3.2 P01: Programming levels

P P01

R 0..2

D 0

F It allows to select one of the three programming types. The display only shows the
following parameters.
0: QUICK SETUP: parameters from P00...P30 or P00A...P30A or P00B...P30B
1: ADVANCED SETUP
parameters from P00...P90 or P00A...P90A or P00B...P90B
2: ENGINEERING all available parameters.
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7.3.3 P02: Start-up profiles

P P02

R 0 ..3

D 1 (Up to Vers. S4.05: 2)

F It defines the start-up mode to be set.
0: Current step It selects a start-up according to a two-level current reference,
selectable through parameters I1, I2, T1.
1:  Current ramp It selects a start-up according to a ramp current reference, selectable
through parameters I1,I2,Tr,T1: possibility to keep at I1 current for a T1 time before
starting in ramp from I1 to I2.
2:  Kick start It selects a start-up according to a ramp voltage reference, selectable
through parameters Vks, Vsv, T1, Tr, with a current limit set through parameter P04 (I1)
while starting.
Possibility to keep Vsv at constant voltagefor a T1 time after the voltage pulse Vks.
(Only up to vers. S4.05) 3: Tacho generator Through tacho reaction, it selects a
starting depending on a speed  reference in ramp lasting Tacc (P11) and with a current
limit set through P04 (I1). The ramp time may be changed during the motor start.
3:  Ext.start.sel. (4:  Ext.start.sel up to Vers. S4.05)  It allows to select the start-up
type through the external contacts connected to the digital inputs of terminals 16 and
17 only if P32=SM1 and P33=SM2. See 5.1.5 External start-up selection.

7.3.4 P03: MOTOR CURRENT

P P03

R 0 .. SFTM rated current (corresponds to the SOFT-STARTER size)

D SOFT-STARTER rated current

F It indicates the motor rated current, in Amperes. In general, this current corresponds
to the SOFT STARTER rated current.
This parameter allows to start motors having a rated current lower than the SOFT
STARTER one.
The parameters I1, I2, Imax depend on this parameter, i.e. they are percentage of it.
This parameter can be changed with running motor as well. If, changing Imot, I1 or I2
or Imax exceeds the MAX. OVERLOAD CURRENT SELECTABLE FOR THAT SFTM
SIZE, a software protection limits the above three parameters to this last value.

7.3.5 P04: Starting current

P P04

R 0..700% or 0..max SOFT STARTER overload percentage

D 200% (Up to Vers. S4.05: 300%)

F It indicates, as a percentage of the motor current, the current reference starting
value for the current step and current ramp start-up modes. It also indicates the current
limit to be set during a kick start and tacho generator start mode.
The I1 value cannot exceed 700% of Imot  or the limit value of the MAX. OVERLOAD
SELECTABLE for the desired SOFT-STARTER model.
Possibility to change the percentage during start: useful if the motor cannot perform the
in-rush with the set value. It can be changed with running motor.
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7.3.6 P05: Final start-up current

P P05

R 0..700% or 0..overload SOFT-STARTER current

D 300%

F It expresses, as a percentage of the motor current, the current reference value in the
second and last part of start-up phase, for the current step and current ramp start-up
modes.
The I2 value cannot exceed 700% of Imot  or the limit value of the MAX. OVERLOAD
SELECTABLE  for the desired SOFT-STARTER model.
Possibility to change the percentage during start: useful if the motor cannot perform the
in-rush with the set value. If the set ramp time (P11) is null, the motor starts with step
profile and I2 is the in-rush percentage. This happens for an indefinite time, limited by
the limit value of max. start-up time (if the motor does not start, a start-failure alarm will
be detected).

7.3.7 P06: Final start-up current limit

P P06

R 0..300% or 0..overload SOFT-STARTER current

D 180% (Up to Vers. S4.05: 200%)

F It expresses, as a percentage of the motor current, the current limit value present
after a start-up performed in current step and current ramp modes, i.e. the limit present
after a star-up performed in kick start and tacho generator mode.
The I3 value cannot exceed 300% of Imot.
In addition, I3 cannot exceed the limit value of the MAX. SELECTABLE OVERLOAD.
P06 can be changed when start-up is complete.

7.3.8 P07: Starting in-rush voltage

P P07

R 0..100%

D 100% (Up to Vers. S4.05: 0%)

F For a start-up in Kick Start mode, it expresses, as a percentage of the motor rated
voltage, the voltage to be applied to the motor, for a Tks time.
This voltage will be actually applied to the motor if the current does not exceed the
overload SOFT STARTER current.
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7.3.9 P08: Voltage after starting in-rush

P P08

R 0..100%

D 50% (Up to Vers. S4.05: 40%)

F For a start-up in Kick Start mode, it expresses, as percentage of motor rated voltage,
the voltage value applied to the motor after the KICK START phase, for a T1 time.
At ramp end, unless the current limit is enabled, the voltage value applied to the motor
will reach the max. value corresponding to the mains voltage value (start-up complete).

7.3.10 P09: Initial start-up time

P P09

R 0..180s

D 2s (Up to Vers. S4.05: 0s)

F For a start-up in current step mode, it expresses in seconds the time during which the
I1 current reference is set.
For a start-up in current-ramp  mode, it represents time during which the I2 current
reference is kept before starting in current ramp.
In kick-start mode, it represents the time during which a constant voltage level Vsv is
kept after the initial pulse for a Tks time.

7.3.11 P10: Time of initial in-rush voltage

P P10

R 0  ..  1.0000s

D 0.5s (Up to Vers. S4.05: 0.00s)

F In Kick Start mode, it expresses, in seconds, the time during which the Vks voltage
refereince is set.
This voltage is actually applied to the motor provided that the current does not exceed
the SOFT STARTER max. overload limit.

7.3.12 P11: Starting ramp time

P P11

R 0  ..  180s

D 10s

F It indicates, in seconds, the reference ramp time for a start-up in current ramp mode
(current ramp) in Kick Start mode (voltage ramp) or in tacho generator mode (speed
ramp).



15P0058B2SFTM APPLICATION MANUAL

7 - 9/26

7.3.13 P12: Stopping ramp time

P P12

R 0  ..  600s

D 10s

F It indicates, in seconds, the time within which motor has to be decelerated both with
prolongued stop (output voltage ramp) and with tacho generator.

7.3.14 P13: Limit time for motor start-up

P P13

R 0  ..  1800s

D 30s

F It expresses the max. time, in seconds, within which the motor has to be started.
If not, the start failure alarm is enabled, with consequent SOFT STARTER block.

7.3.15 P14: Stop type

P P14

R 0:coast to stop, 1:phase ramp

D 0

F It indicates the type of stop to be performed:
0: coast to stop, i.e. idle stop (NATURAL STOP)
1: phase ramp, through a phase shut with a duration equal to Tdec.
(IMPORTANT: Tdec must be longer than the time required for the natural stop!)
(Only up to Vers. S4.02 and in Vers. S4.04 ...S4.05) 2: tacho ramp, with a tacho
generator as a speed transducer for a speed ramp stop to be performed within a Tdec
time.
This parameter cannot be changed during start-up.

In Vers. S4.03 only:
F It indicates the type of stop to be performed:

0: coast to stop, i.e. idle stop (NATURAL STOP)
1: phase ramp, through a phase shut with a duration equal to Tdec
2: voltage ramp, through a voltage control stop ramp with a duration equal to Tdec (to
be used mostly with heavy loads).
3: tacho ramp, with a tacho generator as a speed transducer for a speed ramp stop
to be performed within a Tdec time.
This parameter cannot be changed during start-up.

WARNING: The programming of extended stop P14=1:phase ramp may give fully satisfactory results in
case of a quadratic load (e.g. a fan). Otherwise, in case of non-inertial loads, the motor should suddenly
stop before the fall ramp is over.

NOTE: If a deceleration ramp like the one above is used, you may not obtain any stop time shorter than the idle stop
time. To shorten this stop time, the direct current braking is to be enabled.
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NOTE: The parameters below, starting from Vers. S4.03 from P15 to P22 except for P19, and up to Vers. S4.02
from P15 to P22, may be accessed and changed in Version SFTM-B only.

7.3.16 P15: braking application before starting

P P15

R YES/NO

D NO

F It enables (YES) or disables (NO) a direct current supply to hold a motor in braking when
it is exposed to external torques which could make it rotate before starting in the mode
chosen. The direct current supply duration is set through parameter P17, whereas the
current intensity is set through parameter P20.

7.3.17 P16: braking application while stopping

P P16

R YES/NO

D NO

F It enables (YES) or disables (NO) a direct current supply for the application of
a braking torque to a motor during a ramp stopping phase depending on what
has been set with parameter P14.
If the idle stop has been set (P14=0), no direct current supply will take place.

7.3.18 P17: Duration of braking application before starting

P P17

R 0 ..60s

D 5s

F It expresses, in seconds, the application time - before starting - of a braking
torque if the latter is selected with P15. That braking torque is applied to the start
command sent to terminals 15 and 28 depending on parameter P31 setting
mode. Once this time interval is over, the real start will take place.
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7.3.19 P18: Duration of braking application while stopping

P P18

R 0...600s

D 10s

F It expresses, in seconds, the application time of a braking torque starting from
the time set through parameter P19 (within the deceleration ramp) up to a time
even following the motor real stop.

7.3.20 P19: Stop ramp locking level

P P19

R 0..100% (90% in Version S4.05)

D 0% (100% up to Vers. S4.02)

F Starting from Vers. S4.03, such parameter has the two functions a) and b) below
while, up to Vers. S4.02, it only has function a).
a) If the direct current braking has been programmed, it indicates when it indicates when
the direct current braking - if programmed with P16 - has to start during the stop phase
programmed with P14 (except for idle stop). This parameter percentage refers to the
value of the down ramp while stopping. For instance, 100% stands for the max. start
value of that ramp, so, if P19=100% braking will start just after the stop command.

b) If the direct current braking has not been programmed, P19 value indicates the ramp
down level beyond which the motor automatically idles. This will prevent the motor from
locking and absorbing current towards the end of the ramp, if speed has neutralized due
to an inadequate torque.

7.3.21 P20: Direct current braking intensity

P P20

R 0..100%

D 100%

F It expresses the intensity of the direct current supplied to the motor for braking, if the
motor braking has been selected before starting (parameter P15) and/or during the stop
phase (parameter P16).
This parameter percentage refers to the intensity of the direct voltage applied between
two motor terminals in order to generate a braking torque.
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7.3.22 P21: Anticondensate direct current supply

P P21

R YES/NO

D NO

F It enables (YES) or disables (NO) an anticondensate direct current supply to hold the
motor at a min. temperature. The supply of an anticondensate direct voltage may be
enabled by a contact on terminal 16 as well, if parameter P32 is set to DCB HOLD: in
that case, terminal 16 programming prevails over the programming through keypad
with P21, which will only display terminal 16 contact condition. For futher information
about how to use terminal 16 for this function, see paragraph 6.10.2 ANTICONDENSATE
DIRECT CURRENT.

7.3.23 P22: Anticondensate direct current intensity

P P22

R 0..100%

D 5%

F It expresses the direct current intensity the motor is supplied with to hold a min.
temperature so as to avoid any condensate formation.
This parameter percentage refers to the the intensity of the direct voltage
applied between two motor terminals for a min. temperature holding.

7.3.24 P23: Motor I2t selection

P P23

R YES/NO

D YES

F Possibility to disable (NO) the A14 alarm of I2t motor, that is normally enabled (YES).

7.3.25 P24: Motor thermal current

P P21

R 0 .. 120%

D 110%

F It indicates, as a percentage of the motor rated current, the current for which the
motor thermal image has to be calculated.
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7.3.26 P25: Motor thermal time constant

P P25

R 1 .. 180 min

D 20 min

F It indicates, in minutes, the time constant according to which the motor thermal image
is calculated.

7.3.27 P26: Motor speed

P P26 (available up to Vers. S4.05)

R 375 .. 3600 rpm

D 1500 rpm

F It allows to set the motor rating speed. Used to display the speed when the tacho
generator is connected.

7.3.28 P27: Automatic restart (autoreset)

P P27

R YES/NO

D NO

F Automatic motor restart after an alarm condition (AUTORESET).

NOTE:This function has effect only if the run and stop controls (terminals 15 and 28) are set to mode 1 (P31).

NOTE:The autoreset function cannot be enabled if the motor start-up safety is on (P30).

7.3.29 P28: Number of motor restarts

P P28

R 1..10

D 4

F Number of automatic start retries. If, after an alarm reset a time longer than or equal to
P29 has elapsed, the counting restarts from 0.
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7.3.30 P29: Zero setting of restart counter

P P29

R 1 .. 999s

D 300s

F It indicates the time interval at the end of which, with no alarm, the restart counter has
to be reset.

7.3.31 P30: Motor start-up safety

P P30

R YES/NO

D NO

F YES: It avoids start-up in the following conditions:
- with soft starter supplied, terminals 15 and 28 are closed to ground and set to mode
1 (P31)
- alarm reset with terminals 15 and 28 closed to ground and set to mode 1 (P31)
In both cases, the display shows ‘open and close term. 28’; in this way, the motor is
started.
With P30 set to YES, the autoreset function (P27) cannot be enabled.
N.B.: By supplying the unit (control and power) or resetting an alarm, the terminals 15
and 28 are already closed to ground and set to 1 (P31), the motor is started.

7.3.32 P31: Mode configuration for start/stop controls

P P31

R Mode1, Mode2, MDBUS (Mode 1, Mode 2 up to Vers. S4.05)

D Mode1

F Mode1: input 15, input 28  active if permanently closed.
With 15 open, a ramp stop is performed.
Mode2: input 15 enabled by NORMALLY OPEN external push-button: press the push-
button once to start the motor.  Input 28 connected to NORMALLY CLOSED push-
button: press the push-button once to stop the motor. See paragraphs 5.1.1 and 5.1.2.
MDBUS: selects the soft-starter control via MODBUS. If no character has been
received via serial communication for about 20sec., this selection will automatically
switch to Mode1. The commands may no longer be sent, but data can still be read.

NOTE:Mode2 for inputs 15, 28 performs a two-button RUN/STOP operation.

7.3.33 P32: Configuration of terminal 16

P P32

R SM1,SETA, DCB HOLD

D SM1

F SM1: Input 16 is used to select the start-up type. See paragraph 5.1.5 External start-
up selection.
SETA: It displays the parameter menu from P00A to P26A (and so on).
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The motor parameter cannot be changed during motor start-up.
If TERM16 is set to select motor characteristic, this selection depends on both digital
inputs (TERM16,TERM17) to define the characteristic to be used. See paragraph 5.1.6
Selection of motor characteristic set.
DCB HOLD: input 16 is used to enable an anticondensate direct current supply in the
asynchronous motor windings. This also happens if such supply has been disabled by
parameter P21=NO.
For all possible configurations to be set through parameters P32 and P33, see also
paragraph 5.1.8 TERMINAL 16 AND 17 CONFIGURATION SUMMARIZING TABLE.

7.3.34 P33: Configuration of terminal 17

P P33

R SM2,SET B,Ext.A

D SM2

F SM2: Input 17 is used to select the start-up type. See paragraph 5.1.5 External start-up selection.
SET B: It displays the parameter menu from P00B to P26B  (and so on). The motor
parameter cannot be changed while the motor is starting or stopping.
If TERM17 is set to select motor characteristic, this selection depends on the state of
both digital inputs TERM16,TERM17. See paragraph 5.1.6 Selection of motor
characteristic sets.
Ext.A: external alarm. The input is kept closed to 0V. If not, alarm A17 is tripped and
detected: the SOFT STARTER  goes in STAND BY and the motor is idle stopped.
For all possible configurations to be set through parameters P32 and P33, see also
paragraph 5.1.8 TERMINAL 16 AND 17 CONFIGURATION SUMMARIZING TABLE.

7.3.35 P34: Power/synchronization ratio

P P34

R 1.00 3.50

D 1.00

F This ratio may be viewed and set in the equipment that can be supplied in case the
power section voltage exceeds 500Vac (factory setting). In that case, as single-phase
TS transformer is to be installed (see chapter POWER CONNECTION OF SFTM FOR
MAINS EXCEEDING 500Vac), this parameter will have the function to set the
transformer coil ratio. The above-mentioned chapter also states the range for this
transformation ratio.
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7.3.36 P36: Configuration of analog output

P P36

R 0:Vmot, 1:Imot, 2:Iref, 3:Alfa, 4:Error I, 5:Reserved

D 1:Imot

F It configures the analog output at term. 9.
0: Vmot. (Up to Vers. S4.05: 0: Vout). The analog output has a signal proportional to
the voltage applied to the motor, according to the factor KOV (P38).
1: Imot. (Up to Vers. S4.05: 1: Iout).The analog output has a signal proportional to the
motor current, according to the factor KOI (P37).
2: Iref. A signal proportional to the current reference (10V at 100% of reference) is sent
to the analog output.
3: Alfa. A signal proportional to the ignition delay angle of SCRs (starting from Vers.
S4.03, equal to 10V with an ignition delay angle equal to 180°, and equal to 150° for the
prior versions) is sent to the analog output.
 (Up to Vers. S4.05). 3:Refn. A signal proportional to the voltage loop input is sent to
the analog output (10V at 100% of this input).
4: Error I.  Error signal to current loop input (10V at 100% of the error signal)
(Up to Vers. S4.05: 4: Alfa).
5: Reserved.  Analog output reserved for factory tests.
(Up to Vers. S4.05). 5: Ern_f.   A signal proportional to the error on the voltage loop
input (10V at 100% of the error) is sent to the analog output.

Only up to Vers. S4.05:
 6: Out PI V.   A signal proportional to the voltage PI output (10V at 100% of this output)
is sent to the analog output.
7: nout   A signal proportional to the motor rotation speed is sent to the analog output.

NOTE: The analog output configured as nout has no effect in the following cases:

• if the energy saving function is activated
• if the speed ramp stop is not selected P14≅2

7.3.37 P37: Scale factor of analog output current

P P37

R 0 .. 300%

D 100%

F Scale factor for analog output at term. 9 corresponding to the current circulating
inside the motor.
With current at max. value (max. overload percentage of SFTM size) and P37=100%,
the output is 10V, representing the max. allowed value.
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7.3.38 P38: Scale factor of analog output VOLTAGE

P P38

R 0 .. 300%

D 100%

F Scale factor for analog output at term. 9 corresponding to the voltage applied to the
motor.
With voltage at a value of 800Vac and P38=100%, the output is 10V, representing the
max. allowable value.

7.3.39 P42: Programmable digital output MDO1

P P42

R 0:start end, 1:current limit, 2:failed start, 3: current thres., 4:voltage thres., 5:soft starter
OK, 6:bypass, 7: line contactor, 8:full voltage.

D 0:start end

F It configures the digital output at term. 19-20.
0:  start end ........... (fine start-up)
1:  current limit ...... (soft start in current limit)
2:  failed start ........ (failed start-up)
3:  current thres .... (set current threshold reached)
4:  voltage thres .... (set voltage threshold reached)
5:  soft starter OK . (no alarm)
6:  bypass .............. (control for BYPASS contactor)
7: line contactor .... (line remote switch control)

Starting from Version S4.08:
8:full voltage ......... (by-pass reopening signal for voltage ramp)

7.3.40  P43: Current threshold for output MDO1 tripping

P P43

R 0 .. 300%

D 100%

F It represents, as percentage of motor rated current, the current value beyond which
the output  MDO1 state is changed, configured as P42=3.
There is a software block that avoids setting a current level higher than the max. allowed
limit for that moment.
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7.3.41 P44: Voltage threshold for output MDO1 tripping

P P44

R 0 .. 100%

D 100%

F It represents, as percentage of motor rated voltage, the voltage value beyond which
the output MDO1 state is changed configured as P42=4.

7.3.42 P45: MDO1 ENABLING delay time

P P45

R 0 .. 100s

D 0s

F It expresses, in seconds, the delay after which the output  MDO1 is enabled.

NOTE:With P42=3 (current thres.), P42=4 (voltage thresh.), P42=7 (line contactor) or P42=8 (full voltage) NO
enabling delay may be applied.

7.3.43 P46: MDO1 DISABLING DELAY TIME

P P46

R 0 .. 100s

D 0s

F It expresses, in seconds, the delay after which the output  MDO1 is disabled.

NOTE: With P42=3 (current thres.), P42=4 (voltage thresh.), P42=7 (line contactor) or P42=8 (full voltage) NO
enabling delay may be applied.

7.3.44 P47: Tripping hysteresis level for MDO1

P P47

R 0 .. 300%

D 0%

F It expresses, as percentage of motor rated current or rated voltage, the hysteresis
to be added to the preset level before enabling or disabling the output at the required
terminals if configured as P42=3 or P42=4.
This value defines two comparison thresholds:
A lower threshold, (I Level or V Level) + Hysteresis, above which the output is ON.
A lower threshold, (I Level or V Level) - Hysteresis, below which the output is OFF.

P44 MDO1setting
V LEVEL = *** %

P45 MDO1 setting
ON delay = ***  s

P46 MDO1
OFF delay = ***  s

P47 MDO1setting
Hysteresis=*** %
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7.3.45 P48: Output enabling logic

P P48

R NORMALLY OPEN, NORMALLY CLOSED

D NORMALLY OPEN

F It indicates the enabling logic of digital output MDO1, for all meanings that can be
configured on this output.
NORMALLY OPEN means that with output on, the corresponding relay is energized,
and the contact to the terminals is closed.
NORMALLY CLOSED means that with output on, the contact to the terminals is open.

As all the four relay outputs can be programmed in the same way, the four outputs and the corresponding parameters are shown:

NOTE: The meanings attributed by DEFAULT to the four configurable digital outputs are the following:
MD01: Start end (P42=0).
MD02: Soft starter OK (P52=5).
MD03: Bypass (P62=6) Activation delay time: 1 s by default.
MD04: Line contactor (P72=7).

NOTE:Even if the output MDO1 is programmed as NORMALLY CLOSED, with the SOFT STARTER not supplied
AND DURING the ignition TRANSIENT, THE RELAY CONTACT IS OPEN.  When the transient is over, the contact
is set to the predefined logic.
This programming must then be done only when the contact state can be ignored with a SOFT STARTER not
supplied or during the supply transient.

P48 MDO1 state
*****************

M
00

32
8-

0

1YRyaleR
)02-91.mret( )02-91.mret( )02-91.mret( )02-91.mret( )02-91.mret(

2YRyaleR
)22-12.mret( )22-12.mret( )22-12.mret( )22-12.mret( )22-12.mret(

3YRyaleR
)42-32.mret( )42-32.mret( )42-32.mret( )42-32.mret( )42-32.mret(

4YRyaleR
)62-52.mret( )62-52.mret( )62-52.mret( )62-52.mret( )62-52.mret(

24P 1ODM 25P 2ODM 26P 3ODM 27P 4ODM

34P
1ODM

levelIgnittes levelIgnittes levelIgnittes levelIgnittes levelIgnittes
35P

2ODM
levelIgnittes levelIgnittes levelIgnittes levelIgnittes levelIgnittes

36P
3ODM

levelIgnittes levelIgnittes levelIgnittes levelIgnittes levelIgnittes
37P

4ODM
levelIgnittes levelIgnittes levelIgnittes levelIgnittes levelIgnittes

44P
1ODM

levelVgnittes levelVgnittes levelVgnittes levelVgnittes levelVgnittes
45P

2ODM
levelVgnittes levelVgnittes levelVgnittes levelVgnittes levelVgnittes

46P
3ODM

levelVgnittes levelVgnittes levelVgnittes levelVgnittes levelVgnittes
47P

4ODM
levelVgnittes levelVgnittes levelVgnittes levelVgnittes levelVgnittes

54P
1ODM

yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes
55P

2ODM
yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes

56P
3ODM

yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes
57P

4ODM
yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes yaledNOgnittes

64P
1ODM

yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes
65P

2ODM
yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes

66P
3ODM

yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes
67P

4ODM
yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes yaledFFOgnittes

74P
1ODM

siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes
75P

2ODM
siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes

76P
3ODM

siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes
77P

4ODM
siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes siseretsyHgnittes

84P
1ODM

etats etats etats etats etats
85P

2ODM
etats etats etats etats etats

86P
3ODM

etats etats etats etats etats
87P

4ODM
etats etats etats etats etats

B-02000T
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The following figure shows the trends of a digital output:

Figure 7.1 Trend of MDO1 after setting: P42 = 3, P43 = 38%, P45 = 10s, P46 = 18s, P47 = 10%

 19
 20

t

MDO1

OFFOFF

Iout

NORMALLY CLOSED (P48)

10s
18s

NORMALLY OPEN (P48)

P43 + P47   (48%)

P43 I level  (38%)

P43 – P47   (28%)

t

t

t

15s

ON

8s

the current level is not higher
than Ilevel+Hysteresys for a
time longer than Ton delay

 19
 20

M00327-B

the current level
is not lower than
Ilevel + Hysteresys
for a time longer
than Toff delay.
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Example.
The output MDO1 will trip at a current threshold of 38% of motor rated current. The output enabling should be delayed by 10
seconds. A hystersis as to be applied to this threshold current: the selected value is 10% the motor rated current.
The motor should be disabled with a delay of 18 seconds.
Here is the sequence of the parameters to be set:

The parameters ranging from P79 to P83 and relating to the serial communication between the soft-starter and a PC are
available starting from Vers. S4.08 only.

7.3.46 P79: Soft-starter serial address

P P79

R 1...247

D 1

F Hardware address of soft-starter SFTM identifying the soft-starter itself for the MODBUS
connection relating to the serial network it is connected to.

7.3.47 P80: Serial connection baud rate

P P80

R 1200...2400 bps

D 2400 bps

F It expresses, in bits per second, the serial connection baud rate.
1200. The baud rate is 1200 bps.
2400. The baud rate is 2400 bps.

7.3.48 P81: Serial connection parity control

P P81

R NO, YES

D NO

F It states whether the parity control is available or not.
NO: No parity control is available. Each character ends with two STOP BITS.

YES: The parity control is available and is of the “even” type (the data sent is added a
bit so that the total number of “1” is even). Each character ends with one STOP BIT.

M
00

32
8-

0

P45 MDO1 setting
ON delay =  10 s

P43 MDO1 setting
I LEVEL = 38%
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P46 MDO1 setting
OFF delay =  18s
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P47 MDO1 setting
Hysteresis=  10%
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P42 MDO1
3 : current thres.
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P79 Serial
Address = ***
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P80 Baud
Rate = ****
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P81
Parity ***
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7.3.49 P82: Serial timeout

P P82

R 9.9...2000 ms

D 339.9 ms

F It expresses, in milliseconds, the timeout range for the soft starter when receiving a
character before considering the master message as complete.

7.3.50 P83: Serial response delay

P P83

R 0.00...2000 ms

D 0.00 ms

F This parameter only deals with the half duplex transmission mode such as two-wire
RS485 standard. It expresses, in milliseconds, the delay time allowing the soft-starter
to respond to a master query in order to guarantee that the master is already waiting
for a response.

7.3.51 P85: Energy saving on

P P85

R YES/NO

D NO

F It enables the energy saving function.

7.3.52 P86: Current for Energy saving on

P P86

R 50% .. 70%

D 70%

F It defines, as a percentage of the motor rated current (P03), the current threshold
absorbed by the motor below which the energy saving function has to be enabled:
if the motor absorbes a current lower than the one set in P86, the motor output voltage
can be decreased until the value set in  P88 is reached.
This threshold will cause a partialization of the load output voltage.

7.3.53 P87: Current for Energy saving off

P P87

R 50% .. 80%

D 80%

F It defines, as a percentage of the motor rated current (P03), the current level at
steady state beyond which the energy saving function has to be disabled:  if the
motor absorbes a current higher than P87, the output voltage is restored to the max.
value.
Between the enabling and disabling threshold, a hysteresis of 10% is present to avoid
any oscillation between saving on/saving off.

M
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0

P87 I = *** %
Disab. EnergySav
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P86 I = *** %
Enable EnergySav
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P85 Energy
Saving   *

M
00

32
8-

0

P82 Serial
Time Out=****
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P83 Serial
delay = ****ms
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P88 V = *** %
Vout EnergySav

P98 Kp = ***
Prop. Gain Vloop

P99 Ti = **** s
Int. time Vloop

P100 Tacho
alarm      *
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7.3.54 P88: Output voltage level with energy saving

P P88

R 70% .. 90%

D 80%

F It defines, as a percentage of the mains voltage, the voltage value applied to the
motor with energy saving on. It is a fixed value that cannot be changed after setting.

7.3.55 P98: Gain proportional to voltage loop

P P98 (available up to Vers. S4.05)

R 0 .. 100

D 1.00

F It defines the proportional gain Kp of the voltage loop according to the formula
G(s) = Kp • (1 + 1/(Ti•s))

CAUTION!! -  The setting of this parameter can be critical, causing some instability problems. When
programming this parameter, increase it without generating instability events.

7.3.56 P99: Integral time of voltage loop

P P99 (available up to Vers. S4.05)

R 0.01s .. 1s

D 1.000s

F It defines, in seconds, the integral time of the voltage loop, according to the formula
G(s) = Kp • (1 + 1/(Ti•s))

CAUTION!! -  The setting of this parameter can be critical, causing some instability problems. When
programming this parameter, increase it without generating instability events.

7.3.57 P100: Alarm for tacho generator fault

P P100 (available up to Vers. S4.05)

R YES, NO

D NO

F Activates (YES) or desactivates (NO) the alarm tripping for tacho generator fault.
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7.3.58 P101: Alarm for load interrupted

P P101

R YES, NO

D NO

F Activates (YES) or desactivates (NO) the alarm tripping for load interrupted.

7.3.59 P102: Frequency alarm tripping

P P102

R YES,NO

D YES

F It enables (YES) or disables (NO) the alarm for out-of-tolerance frequency or unstable
frequency.

7.3.60 P103: Out of tolerance mains alarm tripping

P P103

R YES,NO

D YES

F It enables (YES) or disables (NO) the alarm for mains voltage out of tolerance.

7.3.61 P104: Power failure alarm tripping

P P104

R YES,NO

D YES

F It enables (YES) or disables (NO) the alarm for power failure.

7.3.62 P105: Alarm A03 delay

P P105

R 0:0 sec, 1:0.4sec, 2:0.8sec, 3:1.6sec

D 1

F Delay of unstable frequency alarm.
0:  0 sec.
1:  0.4 sec.
2:  0.8 sec.
3:  1.6 sec.

M
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P103 Vmains
Alarm    *
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P104 Power fail
Alarm    *
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P105 A03 delay
*****************

P102 Frequency
Alarm    *

P101 NoLoad
alarm      *
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M
00
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0

P107 d = ** Hz / s
Var. max freq

7.3.63 P106: Alarm A04/A05 delay

P P106

R 0:0 sec, 1:0.4sec

D 1

F Delay of out-of-tolerance mains voltage and/or power failure alarm.
0:  0 sec.
1:  0.4 sec

7.3.64 P107: Mains frequency change

P P107

R 1,2,4,8,16,32,64 Hz/s

D 32 Hz/s

F It expresses, in Hertz per second, the max. change allowed for mains frequency.
This parameter is useful with power unit supply, in order to limit the unstable frequency
alarm.
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P106 A04/A05 del
*****************
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A01   Wrong
Phase sequence
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A02   Mains freq
<45Hz or > 65Hz
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A03   Unstable
main freq.
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0

A04  Mains volt
out of tolerance

8 DIAGNOSTICS

8.1 ALARM PARAMETERS

8.1.1 A01: Wrong cyclic sense

P A01

F This alarm may trips under the two following conditions:
• the RST cyclic sequence of the power section (bas L1-L2-L3) is inverted or
• the phase at terminals 31-32 is not the same as the one on bars L1-L3.

NOTE: This alarm does not cover the condition: L1/L2/L3=R/S/T, 31/32=T/R.

8.1.2 A02: Mains frequency out of tolerance

P A02

F It occurs under the two following conditions:
• the mains frequency is lower than 45 Hz
• the mains frequency is higher than 65Hz
This alarm can be disabled using parameter P102.

8.1.3 A03: Unstable mains frequency

P A03

F It occurs if the mains frequency changes exceed the max. set values. The max.
tolerance is set through parameter P107. This alarm can be delayed using parameter
P105. This alarm can be disabled through parameter P102.

8.1.4 A04: Mains voltage out of tolerance

P A04

F This alarm trips when the mains voltage exceeds the limits allowed for the different
cases.

It trips if the supply voltage is lower than 15% of the supply voltage:
• 200÷240 Vac supply 170Vac
• 380÷440 Vac supply 320Vac
• 441÷500 Vac supply 375Vac

It trips if the voltage is higher than 10% of the supply voltage:
• 200÷240 Vac supply 265Vac
• 380÷440 Vac supply 485Vac
• 441÷500 Vac supply 550Vac
This alarm can be masked using parameter P103.
It  can be delayed using parameter P106.
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A05  Phase fail.
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failure
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A12  Current
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tripping
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A15  Start
Failure
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A16  Interrupt
load

8.1.5 A05: Power failure

P A05

F Alarm tripping in case of power failure in the power section (at least one phase of the
power section is missing due, for example, to a blown fuse on the phases). This alarm
can be enabled/disabled using parameter P104. The tripping time can be delayed using
parameter P106.

CAUTION!! - The alarm is delayed of approx. 2 seconds by the closing edge of the contacts 28 and 15. It trips
immediately or after 0,4s if the unit is running (depending on parameter P106) .

8.1.6 A11: Tacho generator failure

P A11 (Up to Vers.S4.05 only)

F This alarm trips under the following conditions:
• the tacho generator is disconnected from one of the two terminals 5/6 or 7/6
• the tacho generator is reverted (the terminals are exchanged)
• the tacho generator is faulty
This alarm can be included or excluded by means of the parameter P100.

8.1.7 A12: Current higher than 200% of the max. overload of the SOFT STARTER

P A12

F Alarm tripping when the instantaneous output current (peak value) exceeds 200% of
the max. overload current of the starter (value depending on the size).

8.1.8 A14: Motor overheating

P A14

F Alarm tripping in case of motor overheating. It can be disabled using P23. The
parameters to be set are P24 and P25.

8.1.9 A15: Start-up failure

P A15

F Alarm tripping when a time longer than Tsf is required to start the motor.

8.1.10 A16: Interrupted load

P A16

F Alarm tripping when the output connection to the motor is interrupted, i.e. the circuit on
one phase is open. The alarm is delayed by approx. 5 seconds and is on when both
contacts 15 and 28 are closed. This alarm can be included/excluded using parameter
P101.
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8.1.11 A17: External alarm

P A17

F Alarm tripping when parameter P33 is programmed for external alarm (EXT. ALARM)
and terminal 17 is OPEN.

8.1.12 A30: No 24Vdc in thyristor pilot section

P A30

F Alarm tripping when the thyristors cannot be turned on for +24V voltage failure on the
primaries of pulse transformers on the pilot board.

8.1.13 A31: Heatsink too high temperature

P A31

F Alarm tripping when the heatsink temperature during ordinary operation exceeded the
allowable limit.

8.1.14 A32: Synchronism failure

P A32

F Alarm tripping in case of synchronization problems of the voltage and/or current wave
form.

8.1.15 A33: EEPROM memory blank or not fitted

P A33

F Alarm tripping when:
• EEPROM is missing
• EEPROM is not programmed
• EEPROM is faulty
• jumper J9 on the board does not match the EEPROM size.

In all these cases the converter can operate with the standard set of parameters stored
in the EPROM (that can be changed but obviously not saved).

8.1.16 A35: Wrong EEPROM parameters

P A35

F Alarm tripping when the contents of some EEPROM areas is altered.
This work area is checked every time the SOFT STARTER is powered. In this case, if at
the end of the commissioning the right parameters have been backed-up (par. P000=3) you
have to reset the alarm and then restore the back-up parameters (par. P00=4), re-writing
the working area of the E2PROM. If the alarm A36 trips as well (see later) you have to reset
the alarm and then restore the default values (par. P00=2). Finally you’ll have to manually
change all parameters you noted at the end of the commissioning.
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8.1.17 A36: Wrong BACKUP parameters

P A36

F Alarm tripping when the backup parameters are incorrect.

This back-up area is controlled every time the back-up parameters are restored. In this
case that area canot be used: after having reset the alarm you’ll have to restore the
default values (par. P00=2). Finally you’ll have to manually change all parameters you
noted at the end of the commissioning.

8.1.18 A37: Control unit failure

P A37

F Alarm tripping when troubles are to be found in the control unit. You just need to reset
the alarm.

8.2 WARNING PARAMETERS

8.2.1 W00: Excessive heatsink temperature for start-up

P W00

F WARNING appearing when the heatsink temperature is too high for start-up.
To restart the motor, wait untill the temperature falls below the max. allowed threshold,
and then open and close again contacts.
When started, the soft-starter achieves the starting stage, even if the temperature at
issue is exceeded.

8.2.2 W01: Safety at start-up

P W01

F WARNING appearing when the start/stop safety (P30) is on and the SOFT STARTER
is supplied with terminals 15 and 28 closed.
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parameters
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closed term 28
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9 ACCESSORIES

9.1 MAINS FUSES

If a COMPACT SFTM (Size 1...2A) is installed, some ULTRAFAST FUSES are required for the three-phase mains. By contrast,
if a MODULAR SFTM is installed (Size 3 and 4), some DELAYED FUSES are required, unless the upstream switch protects the
starter against any short-circuit.  The fuse value depends on the starter size.
The fuses to be used are the following:

ledoM dednemmoceR
esuF esuF esuF esuF esuF

I2t
rotsiryhT

AK( 2 )s

I2t
esuF

acV044ta
AK( 2 )s

23-54.MTFS 08/T00A001 1.9 1.3

06-27.MTFS 08/T00A061 51 8.8

68-501.MTFS 08/T00A052 001 72

-071-512.MTFS
541 541 541 541 541

08/T2A054 057/053 47

-043-083.MTFS
052-013 052-013 052-013 052-013 052-013

08/T3A008 057/0021 013

054-055.MTFS
A0001
08/T3 08/T3 08/T3 08/T3 08/T3

0021 616

053.MTFS A054 - -

044.MTFS A055 - -

085.MTFS A008 - -

066.MTFS A009 - -

077.MTFS A0001 - -

048-058.MTFS A0011 - -

009-019.MTFS A0521 - -

0511-0021.MTFS A0061 - -

0051.MTFS A0002 - -

0091-0002.MTFS A0052 - -
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10 ANNEXES

10.1 ANNEX A:  User parameter recording tables - Default motor

SFTM no. _______ Size______ Serial no.______________Software version______________________

retemarap gninaem
yrotcaf
gnittes

eulavdewolla
egnar

noderotseulav
______/___/___

noderotseulav
______/___/___

noderotseulav
______/___/___

00P edoC 0 4..0 derotsebtonnac derotsebtonnac derotsebtonnac

10P level.gorP 0 2..0

20P edomtratS 1 3..0

30P tomI MTFS.monI MTFS.monI..0

40P 1I tomI%002 tomI%007..0

50P 2I tomI%003 tomI%007..0

60P 3I tomI%081 tomI%003..0

70P skV %001 tomV%001..0

80P vsV tomV%05 tomV%001..0

90P 1T s2 s081..0

01P skT s5.0 s00.1..0

11P ccaT s01 s081..0

21P cedT s01 s006..0

31P fsT s03 s0081..1

41P edompotS 0 1..0

51P
erofebBCD

trats
ON ON-SEY

61P
BCD

potsretfa
ON ON-SEY

71P
emitBCD

tratsta
s5 s06..0

81P
emitBCD

potsta
s01 s006..0

91P
pmar.leceD
levelpots

%0 %001..0

02P
ekarbCD

noitcejni
%001 %001..0

12P DLOHBCD ON ON-SEY

22P
DLOHBCD

level
%5 %001..0

32P I2 mralatomt SEY ON-SEY

42P I2 tomt
tnerruc tomI%011 tomI%021..0

52P I2 tomt
.tsnoc.mreht nim02 nim081..1

72P teserotuA ON ON-SEY

82P tserN 4 01..1

92P zT s003 s999..1

03P pots/tratS
ytiruces ON ON-SEY

13P
erugifnoC
82-51.mret 1edoM

2edom-1edom
SUBDM-

23P
erugifnoC

61.mret 1MS ATES,1MS
B-63200T
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retemarap noitarugifnoc
yrotcaf
gnittes

eulavelbawolla
egnar

noderotseulav
______/___/___

noderotseulav
______/___/___

noderotseulav
______/___/___

33P
erugifnoC

71.mret
2MS

,BTES,2MS
ATXE

43P
cnyS/rewoP

oitar
1 5.3..1

63P rotinomtuO 1 5..0

73P IOK %001 %003..0

83P VOK %001 %003..0

24P 1ODM 0 8..0

34P
gnittes1ODM

levelI
tomI%001 tomI%003..0

44P
gnittes1ODM

levelV
tomV%001 tomV%001..0

54P
gnittes1ODM

yaledNO
s0 s001..0

64P
gnittes1ODM

yaledFFO
s0 s001..0

74P
gnittes1ODM

siseretsyh
%0 %003..0

84P etats1ODM
yllamron

nepo
-nepoyllamron
desolcyllamron

25P 2ODM 5 8..0

35P
gnittes2ODM

levelI
tomI%001 tomI%003..0

45P
gnittes2ODM

levelV
tomV%001 tomV%001..0

55P
gnittes2ODM

yaledNO
s0 s001..0

65P
gnittes2ODM

yaledFFO
s0 s001..0

75P
gnittes2ODM

siseretsyh
%0 %003..0

85P etats2ODM
yllamron

nepo
-nepoyllamron
desolcyllamron

26P 3ODM 6 8..0

36P
gnittes3ODM

levelI
tomI%001 tomI%003..0

46P
gnittes3ODM

levelV
tomV%001 tomI%001..0

56P
gnittes3ODM

yaledNO
s1 s001..0

66P
gnittes3ODM

yaledFFO
s0 s001..0

76P
gnittes3ODM

siseretsyh
%0 %003..0

86P etats3ODM
yllamron

nepo
-nepoyllamron
desolcyllamron

27P 4ODM 7 8..0

37P
gnittes4ODM

levelI
tomI%001 tomI%003..0

47P
gnittes4ODM

levelV
tomV%001 tomI%001..0

57P
gnittes4ODM

yaledNO
s0 s001..0

67P
gnittes4ODM

yaledFFO
s0 s001..0

B-73200T
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retemarap noitarugifnoc
yrotcaf
gnittes

eulavelbawolla
egnar

noderotseulav
______/___/___

noderotseulav
______/___/___

noderotseulav
______/___/___

77P
gnittes4ODM

siseretsyh
%0 %003..0

87P etats4ODM
yllamron

nepo
-nepoyllamron
desolcyllamron

97P
laireS
sserdda

1 742..1

08P etardnaB spb0042
0042..0021

spb

18P ytiraP ON SEY-ON

28P
laireS

tuOemiT
sm9.933 sm0002..0

38P yaledlaireS sm0 sm0002..0

58P gnivasygrenE ON ON-SEY

68P
elbaneI

gnivasygrene
tomI%07 tomI%001..05

78P
elbasidI

gnivasygrene
tomI%08 tomI%001..05

88P
tuoV

gnivasygrene
sniamV%08

%09..07
sniamV

101P
daoloN

mrala
ON ON-SEY

201P
ycneuqerF

mrala
SEY ON-SEY

301P
sniamV

mrala
SEY ON-SEY

401P
liafrewoP

mrala
SEY ON-SEY

501P yaled30A 1 3..0

601P
50A/40A

yaled
1 1..0

701P
qerfxaM
noitairav

s/zH23 s/zH46..1

B-83200T
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10.2 Annex B:  Parameter table - Motor A

SFTM no_______ Size______ Serial no. ______________Software version:______________________

retemarap noitarugifnoc
yrotcaf
gnittes

eulavelbawolla
egnar

noderotseulav
______/___/___

noderotseulav
______/___/___

noderotseulav
______/___/___

A20P edomtratS 1 3..0

A30P tomI MTFS.monI MTFS.monI..0

A40P 1I tomI%002 tomI%007..0

A50P 2I tomI%003 tomI%007..0

A60P 3I tomI%081 tomI%003..0

A70P skV %001 tomV%001..0

A80P vsV tomV%05 tomV%001..0

A90P 1T s2 s081..0

A01P skT s5.0 s00.1..0

A11P ccaT s01 s081..0

A21P cedT s01 s006..0

A31P fsT s03 s0081..1

A41P edompotS 0 1..0

A51P
erofebBCD

trats
ON ON-SEY

A61P
retfaBCD

pots
ON ON-SEY

A71P
emitBCD

tratsta
s5 s06..0

A81P
emitBCD

potsta
s01 s006..0

A91P
pmar.leceD
levelpots

%0 %001..0

A02P
ekarbCD

noitcejni
%001 %001..0

A12P DLOHBCD ON ON-SEY

A22P
DLOHBCD

level
%5 %001..0

A32P I2 mralatomt SEY ON-SEY

A42P
I2 tomt

tnerruc
tomI%011 tomI%021..0

A52P
I2 tomt

.tsnoc.mreht
nim02 nim081..1

B-93200T
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10.3 Annex C:  Parameter table - Motor B

SFTM no._______ Size______ Serial no. ______________Software version:______________________

retemarap noitarugifnoc
yrotcaf
gnittes

eulavelbawolla
egnar

noderotseulav
______/___/___

noderotseulav
______/___/___

noderotseulav
______/___/___

B20P edomtratS 1 3..0

B30P tomI MTFS.monI MTFS.monI..0

B40P 1I tomI%002 tomI%007..0

B50P 2I tomI%003 tomI%007..0

B60P 3I tomI%081 tomI%003..0

B70P skV %001 tomV%001..0

B80P vsV tomV%05 tomV%001..0

B90P 1T s2 s081..0

B01P skT s5.0 s00.1..0

B11P ccaT s01 s081..0

B21P cedT s01 s006..0

B31P fsT s03 s0081..1

B41P edompotS 0 1..0

B51P
erofebBCD

trats
ON ON-SEY

B61P
retfaBCD

pots
ON ON-SEY

B71P
emitBCD

tratsta
s5 s06..0

B81P
emitBCD

potsta
s01 s006..0

B91P
pmar.leceD
levelpots

%0 %001..0

B02P
ekarbCD

noitcejni
%001 %001..0

B12P DLOHBCD ON ON-SEY

B22P
DLOHBCD

level
%5 %001..0

B32P I2 mralatomt SEY ON-SEY

B42P
I2 tomt

tnerruc
tomI%011 tomI%021..0

B52P
I2 tomt

.tsnoc.mreht
nim02 nim081..1

B-04200T
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ELETTRONICA SANTERNO S.P.A.

Via G.Di Vittorio, 3
40020 Casalfiumanese (BO) Italia
Telefono + 39 542 668611
Fax + 39 542 666632

Capitale Sociale: L. 1.100.000.000 i.v.
C.C.I.A. 203016 - “M” BO 000183
Iscrizione Tribunale Bologna: n. 18335
Cod. Fisc. 00330410374 - Part. IVA 00504051202
Cod. Indentificativo IVA Intracomunitario: IT00504051202

EC DECLARATION OF CONFORMITY

Elettronica Santerno S.p.A.
Via G. Di Vittorio, 3 - 40020 Casalfiumanese (BO) - Italy

AS MANUFACTURER

DECLARE
UNDER OUR SOLE RESPONSABILITY

THAT THE DIGITAL SOFT STARTERS FOR ASYNCHRONOUS MOTORS OF SFTM TYPE,

AND RELATED ACCESSORIES, TO WHICH THIS DECLARATION RELATES, APPLIED UNDER

CONDITIONS SUPPLIED IN THE USER’S MANUAL,

CONFORMS TO THE FOLLOWING STANDARDS OR NORMATIVE DOCUMENTS:

EN61800-3 Adjustable speed electrical power drive systems.
Part 3: EMC product standard including specific test methods.

EN55011 Limits and methods of measurement of radio disturbance characteristics of industrial,
scientific and medical (ISM) radio-frequency equipment.

EN61000-4-2 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 2: Electrostatic discharge immunity test. Basic EMC Publication.

EN61000-4-4 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 4: Electrical fast transient/burst immunity test. Basic EMC Publication.

EN61000-4-5 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 5: Surge immunity test.

EN61000-4-8 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 8: Power frequency magnetic field immunity test. Basic EMC Publication.

IEC1000-4-3 Electromagnetic compatibility (EMC). Part 4: Testing and measurement techniques.
Section 3: Radiated, radio-frequency, electromagnetic field immunity test.

IEC947-4-2 Low-voltage switchgear and controlgear.
Part 4: Contactors and motor-starters.
Section 2: AC semiconductor motor controllers and starters.

FOLLOWING THE PROVISIONS OF ELECTROMAGNETIC COMPATIBILITY DIRECTIVE

89/336/EEC AND SUBSEQUENT AMENDMENTS 92/31/EEC, 93/68/EEC AND 93/97/EEC.

PLACE AND DATE OF ISSUE
Casalfiumanese, 01/10/1997

SIGNATURE
General manager

Ing. Pietro CASELLI
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ELETTRONICA SANTERNO S.P.A.

Via G.Di Vittorio, 3
40020 Casalfiumanese (BO) Italia
Telefono + 39 542 668611
Fax + 39 542 666632

Capitale Sociale: L. 1.100.000.000 i.v.
C.C.I.A. 203016 - “M” BO 000183
Iscrizione Tribunale Bologna: n. 18335
Cod. Fisc. 00330410374 - Part. IVA 00504051202
Cod. Indentificativo IVA Intracomunitario: IT00504051202

EC DECLARATION OF CONFORMITY

Elettronica Santerno S.p.A.
Via G. Di Vittorio, 3 - 40020 Casalfiumanese (BO) - Italy

AS MANUFACTURER

DECLARE
UNDER OUR SOLE RESPONSABILITY

THAT THE SOFT STARTERS FOR ASYNCHRONOUS MOTORS OF SFTM TYPE,

TO WHICH THIS DECLARATION RELATES,

CONFORMS TO THE FOLLOWING STANDARDS OR NORMATIVE DOCUMENTS:

EN60146-1-1 Semiconductor convertors.
General requirements and line commutated convertors.
Part 1-1: Specifications of basic requirements.

IEC146-1-2 Semiconductor convertors.
General requirements and line commutated convertors.
Part 1-2: Application guide.

IEC146-6 Semiconductor convertors.
Part 6: Application guide for the protection of semiconductor convertors against
overcurrent by fuses.

IEC664-1 Insulation coordination for equipment within low-voltage systems.
Part 1: Principles, requirements and tests.

EN60204-1 Safety of machinery. Electrical equipment of machines.
Part 1: General requirements.

EN60204-1
Amendment 1

Electrical equipment of industrial machines.
Part 2: Item designation and examples of drawings, diagrams, tables and
instructions.

EN60529 Degrees of protection provided by enclosures (IP Code).

prEN50178 Electronic equipment for use in power installations.

IEC947-4-2 Low-voltage switchgear and controlgear.
Part 4: Contactors and motor-starters.
Section 2: AC semiconductor motor controllers and starters.

IEC60947-4-2
Amendment 1

Low-voltage switchgear and controlgear.
Part 4: Contactors and motor-starters.
Section 2: AC semiconductor motor controllers and starters.

FOLLOWING THE PROVISIONS OF LOW VOLTAGE DIRECTIVE 73/23/EEC AND SUBSEQUENT

AMENDMENT 93/68/EEC.

LAST TWO DIGITS OF THE YEAR IN WHICH THE CE MARKING WAS AFFIXED: 97

PLACE AND DATE OF ISSUE
Casalfiumanese, 01/10/1997

SIGNATURE
General Manager

Ing. Pietro CASELLI
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ELETTRONICA SANTERNO S.P.A.

Via G.Di Vittorio, 3
40020 Casalfiumanese (BO) Italia
Telefono + 39 542 668611
Fax + 39 542 666632

Capitale Sociale: L. 1.100.000.000 i.v.
C.C.I.A. 203016 - “M” BO 000183
Iscrizione Tribunale Bologna: n. 18335
Cod. Fisc. 00330410374 - Part. IVA 00504051202
Cod. Indentificativo IVA Intracomunitario: IT00504051202

MANUFACTURER’S DECLARATION

Elettronica Santerno S.p.A.
Via G. Di Vittorio, 3 - 40020 Casalfiumanese (BO) - Italy

AS MANUFACTURER

DECLARE
UNDER OUR SOLE RESPONSABILITY

THAT THE DIGITAL SOFT STARTERS FOR ASYNCRONOUS MOTORS OF SFTM TYPE,
TO WHICH THIS DECLARATION RELATES,

APPLIED UNDER CONDITIONS SUPPLIED IN THE USER’S MANUAL,

CONFORMS TO THE FOLLOWING STANDARDS OR NORMATIVE DOCUMENTS:

EN60204-1 Safety of machinery. Electrical equipment of machines.
Part 1: General requirements.

EN60204-1
Amendment 1

Electrical equipment of industrial machines.
Part 2: Item designation and examples of drawings, diagrams, tables and instructions.

AND MUST NOT BE PUT INTO SERVICE UNTIL THE MACHINERY INTO WHICH IT IS TO BE

INCORPORED HAS BEEN DECLARED IN CONFORMITY WITH THE PROVISIONS OF

MACHINERY DIRECTIVE 89/392/EEC AND SUBSEQUENT AMENDMENTS 91/368/EEC,

93/44/EEC AND 93/68/EEC.

PLACE AND DATE OF ISSUE
Casalfiumanese, 01/10/1997

SIGNATURE
General Manager

Ing. Pietro CASELLI


