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A solid state soft start is an electronic system for providing 
three-phase induction motors with a mechanically smooth 
start and a controlled level of starting current.

The Softdrive range of soft starters utilises 6 thyristors 
connected in a full wave power bridge. By varying the 
thyristor conduction period, the voltage applied to the 
motor and hence the motor starting torque, is controlled.

The Softdrive range offers ramp up with adjustable 
pedestal up, current limit ramp override and current limit 
timer protection.  A top of ramp relay is provided for 
switching a bypass contactor.  The soft stop ramp down 
feature is included as standard, with adjustable pedestal 
down, which sets the initial voltage level before the ramp 
down  begins, and adjustable zero sense, which sets the 
switch off voltage.

All units have full fault protection, which monitors the mains 
supply, motor and also the correct operation of the 
thyristors.

WARNING:
DO NOT CONNECT POWER FACTOR CORRECTION EQUIPMENT 
BETWEEN OUTPUT OF UNIT AND MOTOR.  ALWAYS CONNECT ON 
INPUT SIDE AND ENERGISE AFTER THE TOP OF RAMP IS REACHED

1.0 Introduction

2.0 Specifications

2.1 Ratings

* Denotes CT’s are supplied loose and NOT fitted to the assembly.
   Fuses are required for short circuit protection and type 2 co-ordination
   Fuses supplied in sets of 3 with fixings up to 400A but fitted to assembly bars at 500A and above
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Current Kw @ 400V Product Code C.T. Fitted Burden 
Resistor Fuse Rating Torque Setting 

Soft Start
Max Cable 

Size
Torque 

Setting Fuse
31 15 SAF303-015 1000/1 18 80 SAK6 1NM 10mm M8 12NM
41 22 SAF303-022 1000/1 12 100 SAK10 2NM 16mm M8 12NM

56 30 SAF303-030 1000/1 8R2 160 SAK16 2NM 16mm M8 12NM

70 37 SAF303-037 1000/1 6R8 160 M6 4NM 35mm M8 12NM
85 45 SAF303-045 1000/1 5R6 200 M6 4NM 35mm M8 12NM
120 55 SAF303-055 1000/1 3R9 250 M6 4NM 35mm M8 12NM

145 75 SAF303-075 1000/1 3R3 315 M8 12NM 70mm M8 12NM
170 90 SAF303-090 1000/1 2R7 400 M8 12NM 70mm M8 12NM
205 110 SAF303-110 1000/1 2R2 400 M8 12NM 95mm M8 12NM

250 132 SAF303-132 3000/1 5R6 500 M10 40NM 150mm M10 40NM
290 160 SAF303-160 3000/1 5R6 550 M10 40NM 150mm M10 40NM
360 200 SAF303-200 3000/1 4R7 630 M10 40NM 150mm M10 40NM
430 250 SAF303-250 3000/1 3R9 700 M10 40NM 150mm M10 40NM

550 315 SAF303-315 3000/1 2R7 800 M12 50NM 2x150mm M10 40NM
630 355 SAF303-355 3000/1 2R7 900 M12 50NM 2x150mm M10 40NM
700 400 SAF303-400 3000/1 2R2 1250 M12 50NM 2x150mm M10 40NM

800 450 SAF303-450 4000/1* 2R2 1250 M10 40NM BAR M10 40NM
1000 560 SAF303-560 4000/1* 2R (2x 3R9) 1400 M12 50NM BAR M12 50NM
1200 630 SAF303-630 4000/1* 1R7 (2x 3R3) 2000 M12 50NM BAR M12 50NM
1400 800 SAF303-800 4000/1* 1R4 (2x 2R9) 2000 M12 50NM BAR M12 50NM



Degree of Protection :  IP20

Ambient Air Temperature :  0 - 60ºC (40º - 60ºC derate
 Softdrive current by 1.5% per 
 ºC above 40ºC).

Altitude :  2000m without derating
 (above derate Softdrive 
 current by 1% per 100m).

Relative Humidity : Max. 95% non-condensing.

Frequency of Starts :  12 starts per hour
 (above derate current).

Mains Voltage :  380/415/440 standard ±6%
 (220V - 690V available,
 except on 7.5kW-15kW).

Frequency :  45Hz to 66Hz
 (automatically detected).

Motor Current :  31A - 1400A in 20 ratings.

Motor Power :  15kW - 800kW @ 400V.

Control Voltage :  110V/220V as specified.

Overload Ratings :  100% continuous
 300% for 30 seconds
 500% for 5 seconds.

Under-voltage Trip :  Set @ 70% line volts
 (adjustment possible -
 see Page 4).

Heat Dissipation :  4.5W per amp.

Cooling :  Naturally cooled up to 56A.
 Fan cooled on all other units.
 See Section 2.4.

Adjustments :  -  LCD keypad with
  pushbuttons for setting  
  up.

 -  Option of remote LCD  
  keypad  with pushbuttons 
  for setting up.

 -  Option of PC adjustment
     via RS485

 -  Option of Fieldbus  
  Communications.

- Ramp-up time programmable from 1 to 240 seconds (4
minutes).

- Pedestal up, programmable from 0% - 80% of line volt-
age.

- Ramp down time, programmable from 1 to 240 seconds 
(4 minutes).

- Pedestal down, programmable from 100% to 30% of line 
voltage.

- Zero sense switch off voltage, programmable from 80% 
to 5% of line voltage.

- Current limit, programmable from 100% - 500% of FLC.

- Current limit time out, programmable from 1 to 240 sec-
onds (4 minutes).

- Supply under voltage detection. Adjustable by potenti-
ometer on main board.

- Automatic detection of main supply frequency operating 
between frequency limits of 45Hz to 66Hz.

- Automatic phase rotation detection.

- Security mode access, preventing unauthorised users 
from changing set up parameters,  achieved by entering 
a four digit code.

- Fault detection. Fault latch to detect open or short circuit 
thyristors, loss of supply phase, loss of motor connec-
tion or board fault.

- Bypass mode with external contactor.

- Mains supply dip ride through allowing mains to be lost 
for up to 500mS without signalling a fault. If the mains is 
re-applied within this time then the unit ramps up from 
zero with a one-second ramp time.

- RS485 compatible serial port allowing the unit to be con-
nected either individually or with other units to a remote 
PC or on communications network.

- Stack overtemperature protection.

- Motor Thermistor protection.

- Start/Stop/Reset Control integral on keypad.

- Kick-start, voltage programmable from 75% to 90% of 
line voltage and number of cycles programmable from 5 
to 10 cycles.

- Shearpin Overcurrent trip.

- Relay contact outputs for run, top of ramp and fault indi-
cation plus 1 programmable relay output.

- Current display, hours run and number of starts indica-
tion.

- Electronic overload/dual overload.

- Earth fault motor protection.

- Under-current trip.

- Current Imbalance

- Multi-lingual display. (4th language may be preset to suit 
customer requirements - contact manufacturer)

2.2 Specification
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2.3 Main Features



2.4.1  Cooling
For Softdrive mounted in an enclosure, consideration has 
to be given to ensuring an adequate cooling airflow. The 
unit should always be mounted vertically, with the minimum 
clearance around the unit as shown below in Figure 2.0.

Figure 2.0 Clearance around soft start module

When mounting Softdrive inside a cubicle, it is essential to 
ensure adequate ventilation is provided. Louvres and/or 
fans may be required to keep the internal temperature of
the cubicle down.

If the soft start is by-passed, the heat loss from the soft 
start is minimal and dependant on additional equipment in 
the panel it may not be necessary to provide additional 
ventilation in the cubicle. Heat calculations should be 
performed to ensure heat rise inside the cubicle is not 
excessive.

2.4.2  External Control/Regulation of Resistive 
Loads

It is also possible to control the output voltage of the 
Softdrive from 0 - 100% line voltage from an external 0 
- 10V source. This means the Softdrive can be used as 
a regulator for resistive loads such as lighting or heater 
banks.

Please note, this type of control cannot be used on 
standard a.c. motors without special equipment such as 
a high resistance rotor motor being used.

2.4.3  Electromagnetic Compatibility
The Softdrive is designed to BS EN 60947-4-2, the 
product specific standard for a.c. semi-conductor motor 
controllers.  As such the product is E.M.C. compliant 
and CE marked through internal mains and control filters.

However, please note, if the Softdrive is being used as 
a voltage regulator, where it is controlling the load at 
reduced voltage, a line filter would be necessary to 
achieve compliance.

Please consult S2S Electronics or your local distributor 
for filter details.

2.4.4  Dual Overload/Dual Current Limit
This allows for external selection of a second overload, 
with a second setting for motor set current and overload 
trip time.  The (heat) accumulator for this overload is 
separate from that of the first.

Selecting a second motor set current will give a new 
level for start-up current limit, since the current limit level 
is a percentage of motor full load current.

2.4.5  Transformer Control
The softdrive can be used on power transformers.
SW1/7 must be placed in the ‘on’ position to activate this 
function.

2.4.6  Service, Maintenance & Spares

Routine Service
i.  Check that the environment has not changed and that 

no restriction has occurred to the cooling airflow.
ii. Check that the cooling fans (if fitted) are operating 

correctly.
iii. Check that all connections are tight.
iv. Check mains/control wiring for ageing and 

deterioration.
v. Visually inspect soft start components, especially 

circuit boards, for discolouration.

Testing Thyristors
Using an AVO or DVM, it is possible to expose the 
majority of faulty thyristor conditions, as described in the 
following sections.

Thyristor Anode/Cathode Short Circuit
With the motor leads dis-connected so as not to interfere
with the reading, measure the resistance between the 
input and the output of each phase of the stack in turn, 
ie. Between 1/L1 and 2/T1, 3/L2 and 4/T2 and 5/L3 and 
6/T3. A normal reading will be in excess of 180Kohm. 
Any short circuit thyristors should be replaced.

Thyristor Gate/Cathode Connections
With the gate/cathode leads dis-connected from the 
control card, measure the resistance between the 2 
flying leads.  
The resistance should be between 7 and 60ohm.
If the meter reads open circuit, first check the crimp
connections on the device.

2.4 Additional Information
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Please note on Soft start assemblies from 250A 
through to 1000A the cooling fans switch off 
automatically after a time period if by-pass 
contractors are used.  This extends fan life 
considerably.

WARNING: 
THE FOLLOWING TESTS SHOULD BE 
PERFORMED WITH THE POWER 
ISOLATED FROM THE SOFT START



2.5.1  Semi-conductor Protection Fuses
All Softdrive units should be protected by high speed 
semiconductor protection fuses. In order to protect the 
thyristors against short circuits and earth faults, fit these in 
the supply line.  It is important to ensure the maximum 
integral I2t does not exceed that of the thyristor.

2.5.2  Overload Protection
If the Softdrive keypad is used, then this has an integral 
overload built in with instantaneous over and under-current 
protection.  (See Section 8 on setting up).

The Softdrive allows dual overload for applications such as
two-speed motors.

Please note if external overloads are fitted, ensure these 
are compatible for use with electronic soft start.

Protection in ByPass Mode
Where the Softdrive is used with bypass contactors, please 
note the C.T.’s are still in circuit after the contactor has 
closed, as long as the bypass contactor is connected to the 
A2, B2 and C2 terminals on the Softdrive. This method 
ensures overload, overcurrent and undercurrent protection 
remain active once the Softdrive is shorted out by the 
contactor.

Where B2 terminal does not exist, connect bypass to T2 
terminal.

2.5.3  Under-Voltage Protection
The Softdrive has under-voltage protection as standard, 
factory pre-set to 70% of line volts. However, adjustment of
this is possible to make the unit more or less sensitive to 
voltage fluctuations.  Table 2.0 below shows some typical 
values.

Table 2.0 - Supply Undervoltage Trip Resistance

The above settings are to set the undervoltage to 
approximately 70% of line voltage. R9 is an adjustable 
potentiometer so this level of undervoltage can be 
increased or decreased. To make the unit more sensitive 
to undervoltage, the resistance of R9 should be decreased.

To make the unit less sensitive to undervoltage, the 
resistance of R9 should be increased. R9 resistance can 
be checked through test points TP1 and TP2 on the 
firing card.

Please note the trip circuitry monitors the line voltages 
applied to the thyristor stack, not the control supply 
voltage. Also note, the Softdrive has an option of 500ms 
ride-through on the second menu.

If selected, the Softdrive will ignore a voltage dip for this 
time period to avoid nuisance tripping. If the voltage dip 
is for longer than this period, the unit will trip out on ride 
through fault.

2.5.4  Heatsink Overtemperature Protection
The Softdrive is fitted with heatsink overtemperature 
protection internally wired into the control card as 
standard. If trip occurs a manual reset is necessary.

2.5.5  Thermistor Motor Protection
The Softdrive will accept a PTC Thermistor input direct 
from the motor with a trip level of 3.3 k Ohms and reset 
level of 1.65 k Ohms required. A manual reset is 
necessary.

2.5.6  Current Imbalance
The Softdrive has an adjustable current imbalance 
protection which can be adjusted to give protection 
against 10% - 30% imbalance. If not required this 
feature can be switched out.

2.5.7  Earth Fault Motor Protection
The Softdrive has earth fault trip for motor protection .
This requires an additional core balance CT. There are 
three different sizes that can be supplied to suit the 
rating of the Softdrive. The value of earth fault burden 
resistor on the firing card is also selected to suit the 
rating of the Softdrive.

By connecting a core balance transformer to J2 
terminals 5 & 6, then the system can give earth fault 
motor protection. The trip current can be set to between 
100 and 6000 mA, with the trip delay set between 1 and 
10 seconds. For correct calibration, the core balance CT 
is supplied to suit the rating of the Softdrive, as is the 
value of earth fault burden resistor which is fitted on test.

Adjustments for earth fault levels increases to 1A-60A 
on these units.

2.5.8  Instantaneous Overcurrent
The Softdrive has an integral overcurrent that operates 
during a running sequence. This will protect against 
instantaneous overloads by tripping the soft start if an 
overcurrent is detected.
This level is adjustable between 70% and 500% current.

2.5.9  Undercurrent
The softstart has an integral undercurrent trip function 
that operates during a running sequence. This will 
protect against an underload by tripping the soft start if
the current is too low. The level is adjustable from 0 to 
90% current and the trip time is adjustable from 0 to 15 
seconds.

2.5 Protection
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Please Note:  On assemblies over 255A 3 
separate CT’s should be used as apposed to 
single core balance CT.

70% Volts U/V 90% Volts U/V
220V 470R 350R
380V 244R 174R
415V 217R 154R
440V 201R 141R
550V 147R 100R
690V 104R 66R

Adjustment should only be made when the 
Softdrive has no power connected
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control board. 
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Page 5: Control card 
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