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Basic Guide to the
Installation and Operation

Of the SFE3 Soft Starter

Guide to contents - applicable to

5MC software V55

1 Mechanical Outlines
Referring to the appropriate size of SFE3, mount the SFE3 ensuring that correct clearances are maintained

for adequate ventilation and operation of the SFE3.

2 Wiring Diagrams
Referring to the appropriate Wiring Diagram, install the SFE3 electrical connections ensuring that the correct

control supply voltage is used and is within its specified operating limits as described on the product specifi-

cation

ACCESS
Caution: Always replace the cover panel on the unit after gaining access

to the electrical connections.

The unit requires two AC supplies:

A 3 phase balanced Mains Supply to provide the source of power for the controlled motor.

A single phase supply: 115V/230V, 50Hz/60Hz, for the internal control circuitry.

IMPORTANT Ensure that the voltage selector switch position corresponds to

 the control supply before you apply the control supply voltage.

ISOLATION

Caution: The SFE3 uses semiconductor devices in the main circuit and is not designed to provide

isolation.  For this reason isolation means must be installed in the supply circuit in accordance with

the appropriate wiring and safety regulations.

The Mains Supply and the Control Supply each require protection.  Although all units have electronic

overload protection, the installer should always place fuse protection between the unit and the Mains

Supply, not between the unit and the motor.  Semiconductor fuses can be supplied for short circuit

protection of the semiconductors.

3 Keypad operation and basic set-up
Refer to this, for familiarisation with the keypad controls of the SFE3. Use the illustration of the Basic Menu

structure to find SFE3 menu items on the display.

4 Set-up examples
Set-up basic SFE3 operating parameters, if necessary, by following one or all of the examples described

here.

5 Product information
Refer to product information for details of Design Standards and Approvals, operating and storage limits

and other installation instructions.

Further Information
For further information about the SFE3 soft start motor controller, more detailed SFE3 manuals and applica-

tion notes are available from your supplier (see back page for contact details).
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1 Mechanical Outlines

Note 1: - Chassis size 2
To allow for larger cross sections of insulated

cable on models of SFE3 in chassis size 2,

extended gland plates are available as an option.

Note 2: - Chassis size 3
When fitting the unit into a cabinet, allowance

must be made for 90° opening of the hinged

unit doors.

Add 90mm for the left-hand door which has the

plastic moulding incorporating the control card

and keypad, and 30mm for the right hand door

i.e. 90 + 675 + 30 = 795mm as an overall cabinet

opening.

Note 3: - Enclosures
When fitting a SFE3 into a cabinet, ventilation

must be provided if the heat output of the unit is

greater than the cabinet will dissipate.

Use the following formula to determine the fan

requirement.  An allowance has been

incorporated into the formula so that the figure

for “Q” is the air delivery quoted in the fan

suppliers data.

An approximation of the heat produced by the

SFE3 (in Watts) can be made by multiplying the

full load line current by three.  Exact figures for

unit full load current are in the SFE3 manual.

Q =   
4 x Wt

 ( t
max

 - t
amb

 )

5
2

0

340

265

5
0

0

250

Q = required volume of air (cubic metres per hour - m3/h)

Wt = heat produced by the unit and all other heat sources within the

enclosure (Watts)

t
max

 = maximum permissible temperature within the enclosure

(40ºC for a fully rated SFE3)

t
amb

 = temperature of the air entering the enclosure (ºC)

If you prefer to work in CFM, substitute ºF for ºC. Q is now in CFM.

Size3 SFE3-500 to SFE3-900

675

6
1
0

400

5
7
5

250 250
All dimensions in mm

Choice of Earth termination at

top or bottom of the unit

Mountings suitable for M10

fixings.

Unit weights:-

500 & 600Amp - 65Kg

750 & 900Amp - 72Kg

Allow clearance of:-

sides - see note 2

Top & bottom - 200mm

Front - 25mm

Size1 SFE3-9 to SFE3-146 Size2 SFE3-174 to SFE3-370

All dimensions in mm

Mounting Centres 250 x 500

suitable for M6 fixings

2 "keyholes" at top 2 open

slots at the bottom.

unit weights

174 & 202Amp - 16Kg

242 to 370Amp - 22Kg

Allow clearance of:-

15mm each side

75mm top & bottom

25mm front

4
2

0

222

195

3
8

0

150
125

4
0
0

All dimensions in mm

Mounting holes suitable for M6

fixings

Unit weights:-

9 to 44Amp  7.3Kg

59 to 146 Amp  8.3Kg

Allow clearance of:-

15mm each side

75mm top & bottom

25mm front
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2 Wiring Diagrams

Use the control circuit with one of these power circuits

Note 1: Correction capacitors:

Power factor correction capacitors must NOT be positioned on the output of the power circuit.

Note 2: Fuse Selection:

 Where semiconductor type fuses are required, they should be selected from the table in Section 5.

Note 3: The in-line configuration shown in Fig 2.3 requires that the firing mode be set to ‘0’.

Note 4: The In-Delta configuration as in Fig 2.4 requires that the Firing Mode be set to ‘1’.

 An in-line contactor controlled by the starter MUST be used with the In-Delta firing mode.

Note 5: The bypass configuration as in Fig 2.5 is automatically detected as “Auto bypass” is set as default.

Note

Contactor K3 is required for the 'Op-

eration in Bypass Power Circuit'

and is controlled by the program-

mable relay set as a 'Top of Ramp'

relay.

The Electronic control card is located underneath

the cover in the Size 1 and 2 units and inside the hinged

door panel in Size 3 units.  Connections shown in the

control circuit wiring diagram are made to the elec-

tronic control card terminals as shown in fig.2.2 below.

Programmable output,
Changeover contacts
Default: - Run Relay

Programmable output,
Changeover contacts
Default: Ramp
Complete

Programmable Input,
Control Input 1.
Default: Start/Stop

D5

J8 J9 J10

Relay

22 24 21 12 14 11 S0 S1

Micro-
controller

Relay

D5 (Green) indicates the presence
of the control supply.

Fig 2.2

Fig 2.1 Control circuit wiring
Control
Supply

Emergency
Stop

STOP

START
K2.1

K2
K1

K2.2

Electronic
control
card

S0, 00

S1

X2

X1

24

21

14

11

K3

Control
supply
card

Note: Extra X1 and X2 on Size 3 for fan supply

For this

configuration,

applying the

equation,

Ie(SFE3) 

allows lower

current rating SFE3

than

the motor.

Fig 2.3 Power circuit for

In-Line connection of

motors (see note 3).

Induction
Motor

1
L1

3
L2

5
L3

2
T1

4
T2

6
T3

EARTH
(Electrical
Ground)

Isolation and Protection
Switch-gear

(provided by the customer)

K1Feeder
cables

Mains
Supply
Busbar

L1
L2
L3

Circuit
Contactor

Fig 2.4 Power circuit for In-Delta

connection of motors (see note 4).

Induction
Motor

U1
V1

V2
W2

W1

U2

In-delta connections for
correct rotation of motor

Terml Fwd Rev

T1
T2
T3
L1
L2
L3

W1
V1
U1
V2
U2
W2

V1
W1
U1
W2
U2
V2

EARTH
(Electrical
Ground)

Isolation and Protection
Switch-gear

(provided by the customer)

Feeder cables

Mains
Supply
Busbar

L1
L2
L3

Circuit
Contactor

K1

1
L1

3
L2

5
L3

2
T1

4
T2

6
T3

Fig 2.5 Power circuit for bypass

operation (see note 5).

Bypass
Contactor

Induction
Motor

EARTH
(Electrical
Ground)

Isolation and Protection
Switch-gear

(provided by the customer)

Feeder cables

Mains
Supply
Busbar

L1
L2
L3

Circuit
ContactorK1

1
L1

3
L2

5
L3

2
T1

4
T2

6
T3

K3
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3 Keypad operation and basic set-up

ALWAYS ENSURE THAT THE KEYPAD CABLE IS PLUGGED IN BEFORE APPLYING POWER TO THE UNIT

When wired as Fig 2.1,page 3, the SFE3 display will indi-

cate start up messages followed by ‘Stopped and ready’.

At this point:

• the SFE3 will start the motor when the keypad ‘START/

STOP’ key is pressed but not when the START switch

as shown in Fig.2.1 is closed.

• the SFE3 parameters are set to factory default which

may not be ideal for the required application.

The examples in section 4 show how to set up some of

the essential SFE3 operating parameters using the keypad.

Once these are understood, other SFE3 settings, as

indicated in the programming Menu Structure below, can

be set in a similar manner (The corresponding default

settings are shown in brackets). For the full menu structure,

refer to the SFE3 Manual.

*1  The “Firing mode” must be set to ‘1’ for the In-Delta configuration.

*2 The “Cooling time” is dependant on the Model range, Duty rating and Heatsink temperature.

*3 The “Rated current” setting is for reference only and is not user adjustable.

Starter Enable/Disable
An additional safety feature has been added so that following certain actions the starter will be disabled. It is strongly recom-

mended that before any changes to parameter values are made, that the starter is disabled via the Basic Menu. Once

disabled, the starter remains unable to drive the load, until it has been enabled via the Basic Menu, or the control supply is

removed and reapplied, or the  key is pressed when prompted.

Selects or deselects optimising (provided keypad control is selected).

Returns user to previous menu level and
cancels any changes made to settings.

Allows user to move up a menu group
or increment a setting value.

Allows user to move down a menu
group or decrement a setting value.

Takes user to next menu level and enters
any changes made to settings.

Starts or stops motor (provided keypad control is selected).

Keypad controls

      Menu structure    Typical Keypad menu. ontact your supplier for details.

Stopped and ready
1:

Settings
Default (keypad)

Small Pump
Large Pump
Conveyor
Low Inertia Fan
High Inertia Fan
Recip Compressor
Screw Compressor
Rotary Compressor
Crusher
Grinder
Hi torque start

Default Auto

Current
Optimise rate (5)

Kick start (Off)
Kick pedestal (75%)
Kick time (25cycles)
Dwell time (5s)
Low volts stop (Off)
Contactor delay (160ms)
Trip sensitivity (1)
Station number (1)

(0) *1
Stop smoothing (5)
Cooling (On)
Cooling time *2
Temp/alt Derate (0%)
Line contactor (On)
Thermistor Trip (Off)
P126 Comms Trip (On)

Optimise+ (Off)

Firing mode

Full
Full + optimise (Default)
Start + bypass
Phase loss only

Enter password
Change password

Save parameters
Power on parameters
Default parameters

Applications
Auto features

Basic
Advanced

Permanent store
Password

Password
Inputs

Outputs
Parameters
Trips

Auto features
Basic

Settings
Auto Jog (Off)
Auto Pedestal (Off)
Auto end start (Off)
Auto stop (Off)
Auto end stop (Off)
Auto bypass (On)
Auto 3MC (On)
Auto Ramp (Off)
Auto All >> Off
Stop smoothing (Off)

ENTER ENTERENTER ENTER

Rated current (Ie) *3
Low current (Off)
Low amps level (0.1xFLC)
Low amps time (50cycles)
C/L time out (On)
Current limit (3.5xIe)
Limit time out (30s)
Shearpin (On)
Shearpin level (3.125xIe)
Shearpin time (100cycles)
Overload level (1.1xIe)
Overload delay (140)

# # ##

Advanced
Permanent store

Disable starter?
Enable starter
Starting (Keypad)
Start pedestal (20%)
Start time (5s)
Stop pedestal (10%)
Stop time (0s)
Current limit (3.5xIe)
Power on Param
Protection (Full +Optimise)

Starter Disabled
1:� to Enable
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4 Set-up examples

1 Setting the SFE3 for large pump application
With ‘Starter Disabled’ shown on the display, press ENTER key once.

With ‘Applications’ shown on the top line of the

display press ENTER once.

With ‘Settings’ shown at the top of the display

press  key three times until ‘Large pump’ is

shown at top of display.

Press ENTER once to select large pump. The

display will indicate the parameters changing in

short intervals.

With the display top line indicating ‘Send to store?’,

press ENTER to save the settings for a large pump

to permanent store. Display will flash the message

‘Storing’ twice to indicate this has been done.

At any of the above stages pressing # will return

the user to the previous menu. The SFE3 will not start until the control display indicates ‘Stopped and ready’.

3 Permanently saving parameters set by user.

With ‘Starter Disabled shown on the display, press ENTER key once.

With ‘Applications’ shown on the top line of the

display press key four times until ‘Permanent

Store’ is shown at top of display.

Press ENTER once to select Permanent Store

menu.

With ‘Save Param’ shown at top of display press

ENTER once to permanently save parameters.

Display will flash twice to indicate this has been

done.

At any of the above stages pressing # will return

the user to the previous menu.

ENTER

# # #

ENTER ENTER ENTER

ENTER

# #

ENTER ENTER

2 Setting the SFE3 for remote starting and stopping.
With ‘Starter Disabled’ shown on the display,

press ENTER key once.

With ‘Applications’ shown on the top line of

the display press key twice until ‘Basic’ is

shown at the top of the display.

Press ENTER once to select Basic menu.

Press key twice until ‘Starting’ is shown

at top of the display then press ENTER once

to select starting option menu.

With display now indicating ‘Starting’ on top

line press ENTER  to toggle from ‘Keypad

Starting’ to ‘Remote Starting’ as shown on

bottom line of display.

At any of the above stages pressing # will

return the user to the previous menu.

The SFE3 will now start and stop remotely from the START and STOP switches shown in Figure 2.1, but will return to

keypad starting if the control supply on terminals X1 and X2 is removed.  Alternatively, to return to keypad starting and

stopping, repeat the above procedure and select ‘Keypad Starting’ at step 5.  To keep the remote start/stop setting

after removal of the control supply, the settings must be permanently saved (See 3 below).

ENTER

# # #

ENTER ENTER ENTER

ENTER
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Document No TF0120 ‘Guide to Soft

Start Drive Product Information’,

describes the rating index and the

meaning of other IEC 60947-4-2 product

information in more detail.  This is

available upon request from your supplier.

5 Product information

5.1 Design standards and Approvals
IEC 60947-4-2; EN 60947-4-2 ‘AC Semiconductor Motor Controllers and Starters’.

5.2 Basic ratings

Index Ratings
In line with the stated IEC starting duties, starters of 242 Amps and above have an enforced off period of

7 minutes set as standard.  During this period the display indicates “Stopped.  Cooling”, and the starter will not

respond to a start signal.

Connector/ terminal Rated freq.

Rated operational voltage L1,L2,L3 230-460V AC rms
 (-15% +10%)

400-575V AC rms
 (-15% +10%)

500-690V AC rms
 (-15% +10%)

Control supply voltage (Us) X1,X2 115V or 230V AC rms (-15% + 10%)

50/60Hz (±2Hz)

Control input voltage (Uc) S0,S1 12V/24VDC  or 115/230VAC

Output relays 11,12,14 and 21,22,24 AC1 230V, 3A

Rated operational current(Ie) See Semiconductor Fuse types table in Section 5.3

Form designation Form 1

SFE3 range SFE3-G range SFE3-E range

Model name Ie (A) Standard operation

AC-53a: X-Tx: F-S

Bypassed operation

AC-53b: X-Tx: OFF-time

9A to
105A

AC-53a: 5-4: 99-10
AC-53a: 3-35 :99-10

AC-53b: 5-4: 120
AC-53b: 3-35 :120

146A to
202A

AC-53a: 4-6: 99-10
AC-53a: 3-35 :99-10

AC-53b: 4-6: 120
AC-53b: 3-35 :120

242A to
900A

AC-53a: 4-6: 60-3
AC-53a: 3-35 :60-3

AC-53b: 4-6: 360
AC-53b: 3-35 : 360

SFE3-9 to

SFE3-105

SFE3-146 to

SFE3-202

SFE3-242 to

SFE3-900

'Current limit', 'Overload

level' and 'Overload delay'

settings may be adjusted to

limit overload currents in

accordance with the trip

curves shown here (See

Menu structure in Section 3

for default settings).

For motors with FLC's lower

than the rated current of the

SFE3 the Overload level' may

be adjusted using the

following formula:

Overload level =

 Motor FLC x 1.1(A)

Note: The overload monitors

one of the phases only and

the 'Current Limit' level is

only active during motor

starting.

IMPORTANT

It is recommended that the

control supply is maintained

between starts to ensure the

integrity of the overload,

which will reset on it's

removal.

0.01

0.1

1

10

100

1000

1 2 3 4 5 6 7 8 9 10

Fault current ( Motor Current x N )

Seconds
to trip

Overload start point

Delay = 80

Delay = 30

Delay = 10

(Default)Delay = 140

� 7.2 x FLC Shearpin Cutoff
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5.3 Safety and installation.

Rated insulation voltage (Ui) 690V

Ingress Protection IP20

Pollution degree 3

Short circuit co-ordination Type 1

UL requires Recognized special purpose fuses (JFHR2),

for the protection of semi-conductor devices, rated 700

Vac, as indicated in Table 5.3, be used to obtain the short

circuit ratings required by UL.

Suitable for use on a circuit capable of delivering not more

than the RMS Symmetrical Amperes indicated in Table

5.3 at maximum rated operational voltage, when protected

by Semiconductor Fuse type, Manufactured by Company

and Mod. No. indicated in Table 5.3. Fuse rated 700 Vac,

Amps as indicated in Table 5.3.

These fuses are for short circuit protection of the

semiconductors and must be mounted externally by the

user between the unit and the mains supply, not between

the unit and the motor.

Table 5.3  Semiconductor Fuse types

5.4 Normal service conditions.

Ambient temperature 0°C to 40°C.  Above 40°C de-

rate linearly by 2% of unit

FLC per °C to a maximum of 40% at 60°C.

Transport and Storage -25°C to +60°C (continuous), -25°C to +75°C (not exceeding 24 hours).

Altitude 1000m.

Above 1000m de-rate linearly by 1% of unit FLC per 100m to a maximum altitude of

2000m.

Humidity max. 85% non-condensing, not exceeding 50% at 40°C.

5.5 EMC Emission and Immunity levels
EMC compliance is in accordance with  EN 60947-4-2 which refers to the following basic standards:

Note: EN 60947-4-2 is published as a harmonized standard under European Council Directive No.89/336/EEC in

relation to the electromagnetic compatability. (Official Journal of the European Communities ref. 97/C 270/06)

5.6 Control, Power and Earth terminations.
Control Terminations

emaNledoM
eI

)smrA(

trohS
tiucriC

pmA
SMR
)Ak(

sesuF2RHFJdezingoceRLU

namssuB
lanoitanretnI

.cnI
.oN.doM

zarreF
.oN.doM

DRU6.6
ybdewollof

spmA

A9 5 0113M071 3600A80D03 36

A61 5 0113M071 3600A80D03 36

A32 5 2113M071 0010A80D03 001

A03 5 2113M071 0010A80D03 001

A44 5 4113M071 0610A80D03 061

A95 5 5113M071 0020A80D03 002

A27 01 6113M071 0520A80D03 052

A58 01 6113M071 0520A80D03 052

A501 01 9113M071 0040A80D03 004

A641 01 9113M071 0040A80D03 004

A471 01 1213M071 0050A80D03 005

A202 01 1213M071 0050A80D03 005

A242 01 4114M071 0050A80D13 005

A003 81 4114M071 0050A80D13 005

A073 81 6114M071 0360A80D13 036

A005 81 3116M071 0090A80D33 009

A006 03 3116M071 0090A80D33 009

A057 03 6116M071 0521A80D33 0521

A009 24 6116M071 0521A80D33 0521

Cable cross section

AWG mm
2

All models -

Terminals

Terminal type Wire type

Min. Max. Min. Max.

Terminal tightening

torque

X1,X2,
S0,S1
11,12,14
21,22,24

Screw clamp
terminals

Solid or stranded. 22 14 0.3 2.5 4.4 Ib.in. (0.5 Nm.)

Basic standard Level

IMMUNITY IEC 61000-4-2 6kV contact or 8kV air discharge

Severity level 3 IEC 61000-4-6 140dBuV over 0.15-80MHz

IEC 61000-4-3 10V/m over 80 -1000MHz

IEC 61000-4-4 2kV/5kHz

IEC 61000-4-5 2kV line to ground and 1kV line to line

EMISSION EN 55011 Class A

Equipment Class A (Industrial)

SFE3-9

SFE3-16

SFE3-23

SFE3-30

SFE3-44

SFE3-59

SFE3-72

SFE3-85

SFE3-105

SFE3-146

SFE3-174

SFE3-202

SFE3-242

SFE3-300

SFE3-370

SFE3-500

SFE3-600

SFE3-750

SFE3-900

Application Note for fuse selection: APP00004
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Cable cross section*Terminal type Conductor type

AWG mm
2

Terminal tightening

torque

Power L1, L2, L3,
T1, T2, T3.

M8 metric
threaded studs

Ground PE M8 metric
threaded stud

Use 75°C copper
(CU) conductor only
and the wire shall be
fitted with close
eyelet lug.

1/0 50 106 Ib.in. (12 Nm.)

Cable cross section*Terminal type Conductor type

AWG mm
2

Busbar

size (mm)*

Terminal tightening

torque

Power L1, L2, L3,
T1, T2, T3.

M8 metric
threaded studs

Ground PE M8 metric
threaded stud

Use 75°C copper
(CU) conductor only
and the wire shall be
fitted with close
eyelet lug or use
busbar.

2 x
250MCM

2 x 120 20 x 6 106 Ib.in. (12 Nm.)

Terminal type Conductor type Busbar size (mm)* Terminal tightening

torque

Power L1, L2, L3,
T1, T2, T3.

Two off M10
nuts and bolts

Ground PE M10 metric
threaded stud

Use Busbar 45 x 20
60 x 10
80 x 10

212 Ib.in. (24 Nm.)

Control,  Power and Earth terminations, continued

Power and Earth Terminations

To maintain approvals for cable connections, the Wire Terminals should be UL Listed or Recognised Wire

Connectors and Soldering Lugs, fitted to the wire with specified Crimping Tools as indicated by the manufacturer.

*  The conductor sizes indicated in the above table are the maximum allowed by UL for each chassis size. The

actual conductor used must comply with local wiring regulations.

The owner, installer and user is responsible for the correct installation and use of the SFE3 and must

ensure that only qualified personnel install the SFE3 and that the installation, operation and maintenance

of the unit complies with the relevant Codes of Practice, Regulations and Statutory Requirements.  The

Manufacturer or his agent do not assume any liability, expressed or implied, for any consequence resulting

from inappropriate, negligent or incorrect installation, application, use or adjustment of the product or

circuit design, or from the mismatch of the unit to a motor.  To prevent an electrical shock hazard the

SFE3 must be connected to a safety earth.  The unit is not designed for use in hazardous areas.  Use in

such an area may invalidate the hazardous area certification.

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic

or mechanical including photocopying, recording, or by any information storage or retrieval system without written

permission.

Copyright  ©Fairford Electronics Ltd. 2007     Document  FD858816/SFE3-AW. Published: May 2007   M-8588-C

Size 1: SFE3-9 to

SFE3-146  terminals

Size 2: SFE3-174 to

SFE3-370  terminals

Size 3: SFE3-500 to

SFE3-900  terminals



Supplemental document M-85D1-C, for the SFE3-O soft starter.

Copyright ©Fairford Electronics Ltd. 2005, Document Number FD85D1-C Issue03. Published: Oct 2005 M-85D1-C

For Installation and Operation of the SFE3-O soft starter, the details in the Basic Guide for the
SFE3 Soft Starter, M-8588-C apply, except from the following:

1. Basic Ratings
Connector/ terminal SFE3-O models SFE3-O E models Rated freq.

Rated operational voltage (Ue) L1,L2,L3 230-460V AC rms 500-690V AC rms

115V fan supply voltage (models ending -115) 115V 115V AC rms

230V fan supply voltage (models ending -230) 230V 230V AC rms

50/60Hz

Rated operational current(Ie) See Semiconductor Fuse types table in Section 2.1

Index Ratings and Mechanical Outlines

Model name Ie (A) AC-53a: X-Tx: F-S Mechanical Outline – Reference Doc. No

SFE3-O 400 to SFE3-O 600 400A to 600A AC-53a: 5-4: 60-6 or AC-53a: 3-35 :60-6 M-85D2

SFE3-O 750 750A AC-53a: 5-4: 60-6 or AC-53a: 3-35 :60-6 M-85D3

SFE3-O 900 to SFE3-O 1100 900A to 1100A AC-53a: 5-4: 60-6 or AC-53a: 3-35 :60-6 M-85D4

SFE3-O 1200 1200A AC-53a: 5-4: 60-6 or AC-53a: 3-35 :60-6 M-85D6

SFE3-O 1400 to SFE3-O 1800 1400A to 1800A AC-53a: 5-4: 60-3 or AC-53a: 3-30 :60-3 M-85D5

2. Safety and installation

Ingress Protection IP00

Suitable for use on a circuit capable of
delivering not more than the RMS
Symmetrical Amperes indicated in Table
2.1 at maximum rated operational voltage,
when protected by Semiconductor Fuse
type, Manufactured by Company and
Mod. No. indicated in Table 2.1. Fuse
rated 700 Vac, Amps as indicated in
Table 2.1.

These fuses are for short circuit protection
of the semiconductors and must be
mounted externally by the user between
the unit and the mains supply, not
between the unit and the motor.

Fuse detailsModel Name Ie
(Arms)

Short
Circuit
Amp
RMS
(kA)

Bussman
International Inc.

Mod. No.

Siba

Mod. No.

Amps

SFE3-O 400 400A 18 170M4466 2066132.630A 630

SFE3-O 500 500A 18 170M5466 2067132.1000A 1000

SFE3-O 600 600A 30 170M5466 2067132.1000A 1000

SFE3-O 750 750A 30 170M6466 2068132.1250A 1250

SFE3-O 900 900A 42 170M6466 2068132.1250A 1250

SFE3-O 1100 1100A 85 170M6467 2068132.1400A 1400

SFE3-O 1200 1200A 85 2 x 170M5466 in
parallel per phase

2 x 2067132.1000A
in parallel per phase

2000

SFE3-O 1400 1400A 85 2 x 170M6466 in
parallel per phase

2 x 2068132.1250A
in parallel per phase

2500

SFE3-O 1600 1600A 85 2 x 170M6471 in
parallel per phase

(See Note #1)

2 x 2068132.2000A
in parallel per phase

(See Note #1)

4000

SFE3-O 1800 1800A 100 2 x 170M6471 in
parallel per phase

(See Note #1)

2 x 2068132.2000A
in parallel per phase

(See Note #1)

4000

Note #1: Limits Rated Operational Voltage to 500VAC.

Table 2.1 Semiconductor Fuse types
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FD85D2 Issue01       M-85D2

Please Note
Fans are fixed voltage and must be 
specified as either 115V or 230V.
ALL DIMENSIONS IN mm.
Minimum top/bottom clearance - 200mm
Minimum side clearance - 25mm
Minimum front clearance - 25mm

NOTE - LIVE HEATSINKS

Mechanical Outline
400 Amp to 600 Amp "O" Range Soft Starters

T1,T2,T3 L1,L2,L3

64
8

100 145 145 100

30

490

40

50
15

0
15

0
15

0
88

100

181

60

475 220

285

M10 clearance
M10 Earth connection point

Airflow may be 
reversed on some 
assemblies



76

44

15
0

15
0

15
0

11
2

75 25
508

222

10
0

104 150 150 104

M10 clearance

282

185

M10 Earth connection point
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FD85D3 Issue01          M-85D3

Please Note
Fans are fixed voltage and must be 
specified as either 115V or 230V.
ALL DIMENSIONS IN mm.
Minimum top/bottom clearance - 200mm
Minimum side clearance - 25mm
Minimum front clearance - 25mm

NOTE - LIVE HEATSINKS

Mechanical Outline 
750 Amp "O" Range Soft Starter

T1,T2,T3 L1,L2,L3

73
8

14 236 51 9 781 011214 236 51 9 781 0112

Airflow may be
reversed on some
assemblies
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ALL DIMENSIONS IN mm.
Minimum top/bottom clearance - 200mm
Minimum side clearance - 25mm
Minimum front clearance - 25mm

NOTE - LIVE HEATSINKS

621

635
276

322

71

212

193 193

50

9
5

1
0

0
2

0
0

2
0

0
1

5
1

Mechanical outline - 900 Amp and 1100 Amp “O” Range Soft Starters

T1, T2, T3

L1, L2, L3
M10

FD85D4 Issue01                 M-85D4
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7
0

0
7

0
0

7
5

7
5

2
9

2
2

9
2

2
9

2
2

9
2

9
0

9
0

775775

748748

102102 244244

2
5

2
5

748748

770770

T1 T2 T3

ø 12ø 12

475475

T1, T2, T3T1, T2, T3

123123
252252

L1, L2, L3L1, L2, L3

Minimum front clearance 25mm.
Minimum side clearance 25mm
Minimum top/bottom clearance 200mm.
All dimensions in mm.
NOTE - LIVE HEATSINKS

M10
5050

FD85D5 Issue01       M-85D5

Mechanical Outline
1400 Amp to 1800 Amp "O" Range Soft Starters



all terminations
are for M12

1
5
1

621

635

2
0
0

2
0
0

1
7
5

5
6

193

102
61

193

60 138

ALL DIMENSIONS IN mm.
Minimum top/bottom clearance - 200mm
Minimum side clearance - 25mm
Minimum front clearance - 25mm

NOTE - LIVE HEATSINKS
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Mechanical Outline 1200 Amp “O” Range Soft Starter

FD85D6 Issue01       M-85D6
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Name Small Pump
Start Pedestal % 10

Start Time 5

Current Limit Level 3.5 Current Limit Time 25

Stop Pedestal 10

Soft Stop Time 30

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Large Pump
Start Pedestal % 10

Start Time 7

Current Limit Level 3.5 Current Limit Time 25

Stop Pedestal 10

Soft Stop Time 45

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Low inertia Fan
Start Pedestal % 30

Start Time 15

Current Limit Level 3.5 Current Limit Time 30

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name High Inertia Fan
Start Pedestal % 40

Start Time 3

Current Limit Level 2.8125 Current Limit Time 60

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp
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Name Conveyor
Start Pedestal % 10

Start Time 10

Current Limit Level 3.5 Current Limit Time 30

Stop Pedestal 0

Soft Stop Time 7

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Reciprocating Compressor
Start Pedestal % 45

Start Time 3

Current Limit Level 3.5 Current Limit Time 25

Stop Pedestal 0

Soft Stop Time

Optimise Rate 15

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Screw Compressor
Start Pedestal % 40

Start Time 7

Current Limit Level 7.8125 Current Limit Time 25

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Rotary Compressor
Start Pedestal % 35

Start Time 7

Current Limit Level 3.5 Current Limit Time 25

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp
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Name Crusher
Start Pedestal % 40

Start Time 3

Current Limit Level 2.8125 Current Limit Time 60

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Grinder
Start Pedestal % 40

Start Time 3

Current Limit Level 2.8125 Current Limit Time 60

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Hi Torque Start
Start Pedestal % 60

Start Time 3

Current Limit Level 4.375 Current Limit Time 12

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name MG Set
Start Pedestal % 40

Start Time 5

Current Limit Level 2.8125 Current Limit Time 25

Stop Pedestal 0

Soft Stop Time 0

Optimise Rate 0

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp
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Name Default
Start Pedestal % 20

Start Time 5

Current Limit Level 3.5 Current Limit Time 30

Stop Pedestal 10

Soft Stop Time 0

Optimise Rate 5

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp

Name Default Auto
Start Pedestal % 10

Start Time 10

Current Limit Level 5 Current Limit Time 10

Stop Pedestal 10

Soft Stop Time 10

Optimise Rate 0

Notes

Auto bypass
Auto End Stop

Auto Pedestal

Auto End Start

Auto Jog

SoftStop Smoothing
Auto StopAuto 3MC

Low Volt SoftStop

% %

S

* FLC

S

S

Auto ramp
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0 dummy parameter 0 255 0 none Read Only

Dummy used for mapping unused bit parameters etc.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

1 STATION NUMBER 1 32 1 none Read/Write

This is the local Network ID of this card
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

2 COUNTRY 44 255 1 none Read/Write

International telephone code for Country 
e.g. England = 44.
 This is used by keypads to decide on language to use.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

3 SOFTWARE TYPE 55 5 5 none Read Only

Generic Software type always 5 something.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

4 SOFTWARE VERSION 11 255 0 none Read Only

Basically an issue number for a particular software type.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

5 PASSWORD 0 255 0 none Read/Write

Used by keypad has no effect on the 5MC.
Keypad see's 0 as no password set.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

6 FIRING MODE 0 3 0 none Read/Write

0 = normal Motor ( outside delta or star )
1 = Delta ( inside delta no optimising)
2 = Closed loop Phase control
3 = Open loop Phase control

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

7 PROTECTION MODE 192 192 0 none Read/Write

Controls which trips are available.
FULL (64) = Full protection with full volts after top of ramp
FULL+OPTIMISE (192) = full protection + optimise
START+BYPASS (128)= Protection during start then 
bypass
PHASE LOSS ONLY (0) = I/p Phase loss detection only

Start and Optimise mode is forced to Full 
Protection for firing modes other than 0, in 
phase loss only after TOR bottom 12.5% 
current is ignored.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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8 STATUS 1 1 255 0 flags Read Only

no description
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

9 STATUS 2 0 99 1 flags Read Only

no description
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

10 STATUS 3 0 255 0 flags Read Only

no description
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

11 SOFT START PEDESTAL 20 60 10 % Read/Write

Starting point of soft start as percentage of supply volts
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

12 SOFT START TIME 5 255 1 Secs Read/Write

Soft start Period over which unit ramps voltage to motor Normally start times are in the range 5-30 
seconds, long ramptimes over 1minute are 
for special applications only. The start 
(without current limit) is purely a voltage 
ramp. For lightly loaded motors they will 
normally reach full speed before the end of a 
long ramp.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

13 KICK PEDESTAL 75 90 60 % Read/Write

short Kick of voltage at start of ramp to dislodge sticky load.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

14 KICK TIME 25 40 10 cycles Read/Write

Number of cycles for which kick is applied (if selected).
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

15 DWELL TIME 5 255 1 Secs Read/Write

Period of time following soft start allowed for load to settle 
before optimising commences ( if selected).

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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16 SOFT STOP PEDESTAL 10 60 10 % Read/Write

percentage of supply voltage at which the soft stop will 
cease. The actual  value is affected by certain load 
variations.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

17 SOFT STOP TIME 0 255 0 Secs Read/Write

period over which the soft stop ramp is performed.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

18 Auto Config 6 255 0 flags Read/Write

no description
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

19 OPTIMISE RATE 5 30 4 none Read/Write

speed at which the 5MC will drop back the voltage during 
optimising. Some unstable loads benefit from a slower 
optimising rate.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

20 REFERENCE PF 146.763 146.763 0 degrees Read Only

Power factor which the 5MC has calculated as the target for 
the optimising control loop.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.57554

Std

21 PRESENT PF 146.763 146.763 0 degrees Read Only

The power factor of the load now.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.57554

Std

22 FIRING DELAY ANGLE 146.763 146.763 0 degrees Read Only

The firing delay angle (thyristor off time).
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.57554

Std

23 MAXIMUM OPTIMISING DELAY AN 57.554 146.763 17.2662 degrees Read Only

Max allowed firing delay angle during optimising.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.57554

Std
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24 RATED CURRENT( HUNDREDS) 0 3000 0 Amps Read/Write

Units rated current is stored in two bytes parameter 24 & 
25, Parameter 24 holds the number of hundreds.These 
parameters should not be changed since they go hand in 
hand with the burden resistors fitted to the board.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

100

Std

25 RATED CURRENT AMPS 5 99 1 Amps Read/Write

Units rated current is stored in two bytes parameter 24 & 
25, Parameter 25 holds the number of units. These 
parameters should not be changed since they go hand in 
hand with the burden resistors fitted to the board.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

26 RUNNING CURRENT 0 7.96875 0 Amps Read Only

This is the current that the motor is taking, as monitored in 
one phase. This is the source parameter for the overload, 
current limit, shearpin, under current trip etc. The divisor is 
32 and the multiplier is the rated current of the unit.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

27 PEAK START CURRENT 0 255 0 Amps Read Only

This is the peak current seen by the unit during the last 
start. Scaling is as per the running current

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

28 LOW CURRENT LEVEL 0.09375 0.78125 0.03125 x Ie Read/Write

This parameter if enabled sets a level of current under 
which the unit will trip. The level is not active during the 
starting or stopping phases.

The low current level flag is continually 
updated even if tripping is disabled.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

29 LOW CURRENT TIME 50 255 5 cycles Read/Write

The number of cycles for which an under current situation 
must exist before tripping.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

30 CURRENT LIMIT LEVEL 3.5 7.96875 1 x Ie Read/Write

Level at which the the softs start ramp will be held. The current limit only holds the ramp if it's 
level is reached. The current naturally falls 
as motor speed increases allowing the ramp 
to continue.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std
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31 CURRENT LIMIT TIME 30 255 5 Secs Read/Write

The maximum time allowed for the current limit before it 
trips or continues the ramp regardless of motor current level.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

32 SHEARPIN LEVEL 3.125 5 1 x Ie Read/Write

Level of current which will cause a quick trip. Not active 
during start or stop.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

33 SHEARPIN TIME 100 255 5 cycles Read/Write

Number of cycles a Shearpin current must be present before 
tripping.

The shearpin is only active during the 
running phase not start or stop.
The shearpin flag is updated even if tripping 
is not enabled.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

34 START OF OVERLOAD LEVEL 1.09375 2 0.59375 x Ie Read/Write

Level at which the on board single phase overload starts to 
integrate.

This Overload does NOT replace an 
overload for the motor.  The overload is 
designed to detect Soft start overloads.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

35 OVERLOAD DELAY 140 140 10 none Read/Write

Arbitrary delay to slow overload integration down. The overload delay mapping is designed for 
primarily for protection of the thyrisors.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

36 % OVERLOAD 0 100 0 % Read Only

Status value showing how close the overload is to tripping. 
(100 = tripped)

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.39216

Std

37 CHASSIS TEMPERATURE 0 255 0 none Read Only

This parameter indicates the heatsink temperature when 
used with a suitable sensor.

Presently (00/06/20) the 5MC uses a 
thermal switch so the values shown are 0 or 
255.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

38 POT1 0 255 0 none Read Only

This parameter is normally mapped to start time. Now only used on special edition boards.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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39 POT2 0 255 0 none Read Only

This parameter is normally mapped to stop time. Now only used on special edition boards
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

40 POT3 0 1 0 none Read Only

This parameter is normally mapped to current limit level.. Now only used on special edition boards
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

41 DC I/P 0 255 0 Volts Read Only

0-10V input for load monitoring or phase angle setpoint etc. 
(can be adjusted to max scale 21V)

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

42 Thermistor 0 255 0 none Read Only

Monitors the Thermistor I/p (for use with standard motor 
thermistors). The values are not all that useful as thermistors 
act much like a switch.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

43 4-20mA i/p 0 255 0 mA Read Only

Monitors the 4 to 20mA input. Note this input is referenced 
to the PCB 0V and so cannot be used to daisy chained 
sensors.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

44 TEMP TRIP LEVEL 30 255 20 none Read/Write

The value at which parameter 37 causes a trip
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

45 4-20MA MAP 0 125 0 prmtr Read/Write

Value is parameter to which the 4-20mA data will be sent.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

46 4-20MA SET LEVEL 10.24 20.32 0.08 mA Read/Write

value is level at which the 4-20mA level bit will be set.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.08

Std

47 DC INPUT MAP 0 125 0 prmtr Read/Write

Value is parameter to which the DC input data will be sent.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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48 SET LEVEL DC I/P 5.01961 9.96078 0.03922 Volts Read/Write

value is level at which the DC-I/p level bit will be set.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03922

Std

49 MAP DAC O/P 1 26 125 0 prmtr Read/Write

The value is the parameter number which will be the source 
for DAC 1.

Dac 1 normally displays running current as 
0-10V

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

50 MAP DAC O/P 2 22 125 0 prmtr Read/Write

The value is the parameter number which will be the source 
for DAC 2.

Dac 2 normally displays delay angle as 0-
10V

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

51 USER FLAGS 1 142 255 0 flags Read/Write

More system status flags
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

52 USER FLAGS 2 0 255 0 flags Read/Write

Even more status flags , This flag must be 0 when 
parameters are saved.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

53 USER FLAGS 3 51 255 0 flags Read/Write

no description
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

54 I/O POLARITY 127 255 0 flags Read/Write

sets the I/o polarity,  for Led,K1-4 and I/p1-3
That is 1 to 1 or 1 to 0.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

55 MAP LED 9 255 0 x Ie Read/Write

Value is the source parameter of th LED bit (pots & Switchs 
board only)

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

56 LED MASK 1 255 0 x Ie Read/Write

bit mask for Led source  (pots & Switchs board only)
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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57 MAP K1 TO 52 125 0 prmtr Read/Write

Value is parameter number which is the Source for the K1 
bit.
Parameter 58 holds the mask for mapping to

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

58 K1 BIT MASK 32 255 0 mask Read/Write

Parameter 58 holds the mask for mapping K1 From.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

59 MAP k2 TO 8 125 0 prmtr Read/Write

Value is parameter number which is the Source for the K2 
bit.
Parameter 60 holds the mask for mapping K2 to.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

60 K2 BIT MASK 8 128 0 mask Read/Write

Parameter 60 holds the mask for mapping K2 From.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

61 MAP K3 TO 9 125 0 prmtr Read/Write

Value is parameter number which is theSource for the K3 
bit.
Parameter 61 holds th mask for mapping K3 to

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

62 K3 BIT MASK 1 3 0 mask Read/Write

Parameter 63 holds the mask for mapping K3 From.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

63 MAP K4 TO 9 125 0 prmtr Read/Write

Value is parameter number which is theSource for the K4 
bit.
Parameter 64 holds th mask for mapping K4 to.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

64 K4 BIT MASK 2 3 0 mask Read/Write

Parameter 64 holds the mask for mapping K4 From.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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65 I/P1 MAP TO 52 125 0 prmtr Read/Write

Value is parameter number which is the destination for the 
I/p1 bit.
Parameter 66 holds the mask for mapping I/p1 into.

This is normally the start/stop I/p (remote).
It would be unusual for it to be anything else.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

66 I/P1 BIT MASK 16 128 0 mask Read/Write

Parameter 66 holds the mask for mapping I/p1 into.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

67 I/P2 MAP TO 0 125 0 prmtr Read/Write

Value is parameter number which is the destination for the 
I/p2 bit.
Parameter 68 holds the mask for mapping I/p2 into.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

68 I/P2 BIT MASK 0 128 0 mask Read/Write

Parameter 68 holds the mask for mapping I/p2 into.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

69 I/P3 MAP TO 0 125 0 prmtr Read/Write

Value is parameter number which is the destination for the 
I/p3 bit.
Parameter 70 holds the mask for mapping I/p3 into.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

70 I/P3 BIT MAP 0 128 0 mask Read/Write

Parameter 70 holds the mask for mapping I/p2 into.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

71 CONTACTOR DELAY 160 800 20 mS Read/Write

Following a start command this is the delay allowed for the 
main incomming contactor to close. After this time a phase 
loss detection routine checks for the incomming supply.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

4

Std

72 TRIP SENSITIVITY 1 15 1 none Read/Write

An arbitrary number to adjust the sensitivity of some of the 
fault trips. The larger the number the slower the trip.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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73 LAST TRIP 0 15 1 trips Read Only

the number of the last trip E1  Phase Loss
E2  Too Hot         
E3,5,6 SCR Signal
E4  SCR Firing      
E7,8,9  Sensing Signal  
E10 SCR Shorted      
E11 Low Current      
E12 C/L Time Out   
E13 Overload         
E14 Shearpin        
E15 Thermistor 
E16 External trip

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

74 2ND LAST TRIP 0 15 1 trips Read Only

the number of the 2nd to last trip E1  Phase Loss
E2  Too Hot         
E3,5,6 SCR Signal
E4  SCR Firing      
E7,8,9  Sensing Signal  
E10 SCR Shorted      
E11 Low Current      
E12 C/L Time Out   
E13 Overload         
E14 Shearpin        
E15 Thermistor 
E16 External trip

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

75 3RD LAST TRIP 0 15 1 trips Read Only

the number of the 3rd to last trip E1  Phase Loss
E2  Too Hot         
E3,5,6 SCR Signal
E4  SCR Firing      
E7,8,9  Sensing Signal  
E10 SCR Shorted      
E11 Low Current      
E12 C/L Time Out   
E13 Overload         
E14 Shearpin        
E15 Thermistor 
E16 External trip

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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76 4TH LAST TRIP 0 15 1 trips Read Only

the number of the 4th to last trip E1  Phase Loss
E2  Too Hot         
E3,5,6 SCR Signal
E4  SCR Firing      
E7,8,9  Sensing Signal  
E10 SCR Shorted      
E11 Low Current      
E12 C/L Time Out   
E13 Overload         
E14 Shearpin        
E15 Thermistor 
E16 External trip

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

77 5TH LAST TRIP 0 15 1 trips Read Only

the number of the 5th to last trip E1  Phase Loss
E2  Too Hot         
E3,5,6 SCR Signal
E4  SCR Firing      
E7,8,9  Sensing Signal  
E10 SCR Shorted      
E11 Low Current      
E12 C/L Time Out   
E13 Overload         
E14 Shearpin        
E15 Thermistor 
E16 External trip

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

78 PROTECTION MODE 2 192 192 0 none Read/Write

Protection mode to use with second  parameter set
Controls which trips are available.
FULL (64) = Full protection with full volts after top of ramp
FULL+OPTIMISE (192) = full protection + optimise
START+BYPASS (128)= Protection during start then 
bypass
PHASE LOSS ONLY (0) = I/p Phase loss detection only

Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

79 START PED 2 50 60 10 % Read/Write

start pedestal to use with 2nd parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

80 START TIME 2 5 255 1 Secs Read/Write

Start time to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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81 KICK PED 2 75 90 60 % Read/Write

kickstart pedestal to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

82 KICK TIME 2 25 40 10 cycles Read/Write

kickstart time to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

83 DWELL 2 5 255 1 Secs Read/Write

Dwell time to use with the second parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

84 STOP PED 2 10 60 10 % Read/Write

Stop pedestal to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

85 STOP TIME 2 0 255 0 Secs Read/Write

Stop timel to use with the second parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

86 Auto Config 2 6 255 0 flags Read/Write

Auto configuration flags to use with the second parameter 
set.

Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

87 UNDER CURRENT 2 0.125 1 0 x Ie Read/Write

Under current level  to use with the second parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

88 UNDER CURRENT TIME 2 50 255 5 cycles Read/Write

Under Current time to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

89 CURRENT LIMIT 2 4 7.96875 1 x Ie Read/Write

Current limit value to be used with the second parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std
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90 CURRENT LIMIT TIME 2 15 255 5 Secs Read/Write

Current limit timeout to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

91 SHEARPIN 2 3 5 1 x Ie Read/Write

Shearpin Level to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

92 SHEARPIN TIME 2 50 255 5 cycles Read/Write

Shearpin Time to use with the second parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

93 OVERLOAD LEVEL 2 1.09375 2 0.5 x Ie Read/Write

Overload Level to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.03125

Std

94 OVERLOAD DELAY 2 140 140 10 none Read/Write

Overload delay to use with the second parameter set Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

95 USER FLAGS 1,2 134 255 0 flags Read/Write

User flags 1 to use with secondary parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

96 USER FLAGS 2,2 64 255 0 flags Read/Write

user flags 2 to use with the secondary parameter set. Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

97 ipf1_addr 0 125 0 prmtr Read/Write

User flag mapping through parameters 97,98,99,100.
97,98 give source flag address 
97=parameter 98 = bit mask
99,100 give the destination flag address.
99=parameter 100 = bit mask

Edit in P Menu
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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98 ipf1_mask 0 128 0 mask Read/Write

User flag mapping through parameters 97,98,99,100.
97,98 give source flag address 
97=parameter 98 = bit mask
99,100 give the destination flag address.
99=parameter 100 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

99 opf1_addr 0 125 0 prmtr Read/Write

User flag mapping through parameters 97,98,99,100.
97,98 give source flag address 
97=parameter 98 = bit mask
99,100 give the destination flag address.
99=parameter 100 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

100 opf1_mask 0 255 0 mask Read/Write

User flag mapping through parameters 97,98,99,100.
97,98 give source flag address 
97=parameter 98 = bit mask
99,100 give the destination flag address.
99=parameter 100 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

101 ipf2_addr 0 125 0 prmtr Read/Write

User flag mapping through parameters 101,102,103,104.
101,102 give source flag address 
101=parameter 102 = bit mask
103,104 give the destination flag address.
103=parameter 104 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

102 ipf2_mask 0 20 0 mask Read/Write

User flag mapping through parameters 101,102,103,104.
101,102 give source flag address 
101=parameter 102 = bit mask
103,104 give the destination flag address.
103=parameter 104 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

103 opf2_addr 0 125 0 prmtr Read/Write

User flag mapping through parameters 101,102,103,104.
101,102 give source flag address 
101=parameter 102 = bit mask
103,104 give the destination flag address.
103=parameter 104 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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104 opf2_mask 0 11 0 mask Read/Write

User flag mapping through parameters 101,102,103,104.
101,102 give source flag address 
101=parameter 102 = bit mask
103,104 give the destination flag address.
103=parameter 104 = bit mask

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

105 loop_input 41 125 0 prmtr Read/Write

The value is the number of the parameter which will be the 
source for control loop setpoint.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

106 loop_feedback 26 125 0 prmtr Read/Write

The value is the number of the parameter which will be the 
source for control loop feedback.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

107 error_gain 37 255 1 none Read/Write

Multiplier for the loop error signal.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

108 error_div 7 255 1 none Read/Write

divisor for the loop error signal
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

109 max_slope 10 50 0 none Read/Write

The maximum allowed single error in open loop.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

110 guard gap 10 150 0 none Read/Write

The minimum allowed firing delay in both open loop and 
pahse control modes. This allows for jitter and power factor 
of the load.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

111 user parameter 0 255 0 none Read/Write

This parameter may be set by the user via the serial link.
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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112 STATUS 4 0 255 0 flags Read Only

More useful control flags
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

113 drive type 0 255 0 none Read Only

Unused
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

114 Soft Switch Off 0 5 0 none Read/Write

Sytem Variable
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

115 selected app 0 9 0 none Read/Write

Value selected from application table. Not implimented on 
some versions of software.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

116 5mc inhibit time 0 63.75 0 Minutes Read/Write

time for which the unit is not allowed to restart. Mainly for 
larger stacks to avoid destroying thyristors during 
commisioning.
Value depends on Unit size.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

0.25

Std

117 command source 0 3 0 none Read/Write

Unused
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

118 Motor Rated Current 0 32 16 Amps Read/Write

Motor Rated Current used when motor current is lower than 
starter rated current

50-100% of softstart rating used in 
application setups

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

119 default pnu to display 26 125 0 none Read/Write

Unused
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

120 STATUS 5 0 255 0 flags Read Only

Yet more status flags
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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121 USER_FLAGS4 0 255 1 flags Read/Write

Yet more control flags
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

122 ss_smoothing 5 15 1 none Read/Write

Arbitrary filter to smooth soft stop jitters caused by unstable 
load.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

123 Temp/Alt Derate 0 50 0 % Read/Write

Reduce certain parameters (current limit etc.) by this % for 
high temperature or altitude, Set derate then load an 
application, this would then be derated.

The derate is only applied as an application 
is loaded.

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

124 OffLineCommand 0 255 0 none Read/Write W

Certain system functions are carried out by writing to this 
register. See the command table

1=Disable 2=Enable 3=BusStarting 
4=RemoteStaring 5=ResetStarter 
6=ResetTrip 7= BusStart 8= BusStop 
9=Load Eerom From Defaults 10= Load 
Ram From Eerom 11= Save Ram to Eerom

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

125 Bus BaudRate 0 255 0 none Read/Write

0 = 9600 baud non zero = 15625 baud Only Active With certain Comms Options
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

126 Bus Action on Fail 0 255 0 none Read/Write

Action following a bus failure 0= no trip 1 = trip Only Active With certain Comms Options
Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std

127 Hidden Trip Flags 0 255 0 flags Read/Write

Enable / disable certain trips This Parameter is really for diagnostic 
purposes only!

Description Hints

PN Parameter Name Default Max Min Units Type Scaling

1

Std
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STATUS 18
Bitmask Name Type

Default 
= ON Description

Parameter

Stopped Status start/stop signal inactive thyristors 
off main contactor open

00000001 ( )1

Starting Status Starter is in start ramp00000010 ( )2
Current Limit Status During a softstart indicates motor 

has reached Current limit level and 
ramp is being held.

00000100 ( )4

Top Of Ramp Status The unit has finished the start ramp 
and any current limit

00001000 ( )8

Dwell Status Period of timre at the the end of the 
start ramp where the motor is held at 
full volts before entering optimising 
to allow the load to stabilise

00010000 ( )16

Full Conduction Status Thyristors are fully on00100000 ( )32
Energy Saving Status Starter is monitoring the motor 

power factor and adjusting applied 
voltage to bring it close to optimum.

01000000 ( )64

Stopping Status The starter is performing a stop ramp10000000 ( )128

STATUS 29
Bitmask Name Type

Default 
= ON Description

Parameter

Alarm Status Starter has detected a fault and has 
tripped

00000001 ( )1

Overload Integrating Status The on board overload has detected 
over current and is integrating

00000010 ( )2

Stall Status The starter has detected that the 
motor speed is slipping

00000100 ( )4

Forced Override Status The starter has turned off optimising 
since the current has risen above 
80% FLC

00001000 ( )8

Noise Status The starter is experiencing poor 
mains reference signals

00010000 ( )16

Inhibit Start Status The start is inhibited for a period to 
keep the unit within its allowable 
start duty.

00100000 ( )32

DC I/p level reached Status The DC I/p has risen above the level 
specified in parameter 48

01000000 ( )64

4-20mA level 
reached

Status The4-20mA I/p has risen above the 
level specified in parameter 46

10000000 ( )128
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STATUS 310
Bitmask Name Type

Default 
= ON Description

Parameter

K1 Status Status of relay K100000001 ( )1
K2 Status Status of relay K200000010 ( )2
K3 Status Status of relay K3 (QFE+)00000100 ( )4
K4 Status Status of relay K4 (QFE+)00001000 ( )8
I/P 1 Status Status of input 100010000 ( )16
I/P 2 Status Status of input 2 (QFE+)00100000 ( )32
I/P 3 Status Status of input 3 (QFE+)01000000 ( )64
RED LED (unused) Status10000000 ( )128

Auto Config18
Bitmask Name Type

Default 
= ON Description

Parameter

Auto Ramp read/write Gently ramps the voltage to the 
starter acting a bit like an automatic 
current limit.

00000001 ( )1

Auto 3MC read/write Enable automatic removal of low 
voltage ramp for high start pedestals

00000010 ( )2

Auto Bypass read/write Enable automatic bypass contactor 
detection

00000100 ( )4

Auto Jog read/write Enable automatic Jog detection. A 
stop request within about 0.5 
seconds of a start request are forced 
to 0 stop time

00001000 ( )8

Auto Endstop read/write Enable Detect stalled motor during 
softstop and turn off thyristors

00010000 ( )16

Auto Stop read/write Detect variations in pf during stop 
smooth stall

00100000 ( )32

Auto Endstart read/write Enable detection of full speed during 
start and complete start ramp

01000000 ( )64

Auto Pedestal read/write Enable approximate detection of 
motor rotation at start and adjust 
pedestal to suit.

10000000 ( )128
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USER FLAGS 151
Bitmask Name Type

Default 
= ON Description

Parameter

Kickstart read/write Selects Kickstart (except in 3MC 
mode)

00000001 ( )1

Current Limit 
Timeout selected

read/write Selects Trip or continue on Current 
Limit timeout

00000010 ( )2

Overload selected read/write Selects Overload operation00000100 ( )4
shearpin Selected read/write Selects Shearpin operation00001000 ( )8
Under Current 
Selected

read/write Selects UnderCurrent operation00010000 ( )16

Thermistor Selected read/write Selects Thermistor operation00100000 ( )32
Unused Status01000000 ( )64
Remote Starting Status Start/stop through on board terminals10000000 ( )128

USER FLAGS 252
Bitmask Name Type

Default 
= ON Description

Parameter

Low Voltage 
SoftStop

read/write Selects low voltage phase of 
stopping ramp

00000001 ( )1

Not Global enable 1 read/write Active low enable signal from 
Terminal

00000010 ( )2

Not Global enable 2 read/write Active low enable signal from bus00000100 ( )4
Pod Start/stop read/write Bus start/stop request00001000 ( )8
Board Start/stop read/write Terminal start/stop request00010000 ( )16
Main Contactor Status status of main incomming contactor 

signal
00100000 ( )32

Second Parameter 
Set

read/write Second parameter set will be loaded 
at start

01000000 ( )64

Zero Start time read/write Starter goes directly to full 
conduction at start (for multiple 
motor soft stopping)

10000000 ( )128
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USER FLAGS 353
Bitmask Name Type

Default 
= ON Description

Parameter

pf1 pol read/write Polarity of programmable flags (1)00000001 ( )1
pf2 pol read/write Polarity of programmable flags (2)00000010 ( )2
User Current limit read/write Bus requests a Start ramp hold00000100 ( )4
User trip read/write Bus requests a trip00001000 ( )8
Invert Controller 
input

read/write Controller set point source is 
inverted before use in servo loop

00010000 ( )16

Inhibit Restart read/write Inhibited restart control is enabled00100000 ( )32
Unused Status01000000 ( )64

I/O POLARITY54
Bitmask Name Type

Default 
= ON Description

Parameter

K1 Polarity read/only00000001 ( )1
K2 Polarity read/only00000010 ( )2
K3 Polarity read/only00000100 ( )4
K4 Polarity read/only00001000 ( )8
I/P 1 Polarity read/only00010000 ( )16
I/P 2 Polarity read/only00100000 ( )32
I/P 3 Polarity read/only01000000 ( )64
LED Polarity 
(unused)

read/only10000000 ( )128
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Auto Config 286
Bitmask Name Type

Default 
= ON Description

Parameter

Auto Ramp read/write Gently ramps the voltage to the 
starter acting a bit like an automatic 
current limit.

00000001 ( )1

Auto 3MC read/write Enable automatic removal of low 
voltage ramp for high start pedestals

00000010 ( )2

Auto Bypass read/write Enable automatic bypass contactor 
detection

00000100 ( )4

Auto Jog read/write Enable automatic Jog detection. A 
stop request within about 0.5 
seconds of a start request are forced 
to 0 stop time

00001000 ( )8

Auto Endstop read/write Enable Detect stalled motor during 
softstop and turn off thyristors

00010000 ( )16

auto Stop read/write Detect variations in pf during stop 
smooth stall

00100000 ( )32

Auto Endstart read/write Enable detection of full speed during 
start and complete start ramp

01000000 ( )64

Auto Pedestal read/write Enable approximate detection of 
motor rotation at start and adjust 
pedestal to suit.

10000000 ( )128

USER FLAGS 1,295
Bitmask Name Type

Default 
= ON Description

Parameter

Kickstart (2) read/write00000001 ( )1
Current Limit 
Selected (2)

read/write00000010 ( )2

Overload selected (2) read/write00000100 ( )4
shearpin Selected (2) read/write00001000 ( )8
Under Current 
Selected (2)

read/write00010000 ( )16

Thermistor Selected 
(2)

read/write00100000 ( )32

Unused Status01000000 ( )64
Remote Starting (2) read/write10000000 ( )128
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USER FLAGS 2,296
Bitmask Name Type

Default 
= ON Description

Parameter

Low Voltage 
SoftStop (2)

read/write00000001 ( )1

Not Global enable 1 
(2)

read/write00000010 ( )2

Not Global enable 2 
(2)

read/write00000100 ( )4

Pod Start/stop (2) read/write00001000 ( )8
Board Start/stop (2) read/write00010000 ( )16
Main Contactor (2) Status00100000 ( )32
Second Parameter 
Set (2)

read/write01000000 ( )64

Zero Start time (2) read/write10000000 ( )128

STATUS 4112
Bitmask Name Type

Default 
= ON Description

Parameter

60 Hz Status The unit is using 60Hz parameters00000001 ( )1
RYB Sequence Status The phase rotation detected at start 

was …
00000010 ( )2

Shearpin Status Indicates current is above shearpin 
level

00000100 ( )4

Under Current Status Indicates current is below under 
current level

00001000 ( )8

Thermistor Status Thermistor is overtemperature or 
I/p's are open circuit

00010000 ( )16

Timeout Status Current limit has timed out00100000 ( )32
Overload Status Overload has passed trip level01000000 ( )64
Thermal Switch Status Heatsink is above max allowed 

temperature
10000000 ( )128
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STATUS 5120
Bitmask Name Type

Default 
= ON Description

Parameter

Over Temperature Status Inhibits re-start if set. Effectivley 
The heatsink is too hot to start but is 
ok to run.

00000001 ( )1

Offline Command 
Fail

read/only The last offline command failed , 
automatically reset when the next 
command is attempted.

00000010 ( )2

USER_FLAGS4121
Bitmask Name Type

Default 
= ON Description

Parameter

Serial mode 2 Status Allow for quicker comms response00000010 ( )2
Auto SoftsStop 
Smoothing

read/write enable Soft stop smoothing for 
pumps

00000100 ( )4

Breaker Present read/write Is the system to be used with a 
trippable breaker. Although selected 
by certain users this is not a prefered 
option, it is recommended that a line 
contactor is used as a switching off 
device.

00001000 ( )8

Quick Ramp Times read/write This bit selects ramp times to be 10 
times faster than the value entered 
although min =  0.3sec

00100000 ( )32

Two Stop Bits read/write When set the comms will have two 
stop bits.

01000000 ( )64
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Hidden Trip Flags127
Bitmask Name Type

Default 
= ON Description

Parameter

Trip 1 Enabled read/write Enable or disable Trip 1 Phase Loss00000001 ( )1
Trip 8 Enabled read/write Enable or disable Trip 8 Motor side 

Thyristor Loss
00000010 ( )2

Trip 9 Enabled read/write Enable or Disable Thyristor Sensing 
Trip Type A

00000100 ( )4

Trip 10 Enabled read/write Enable or Disable Thyristor Sensing 
Trip Type B

00001000 ( )8

Trip 4 Enabled read/write Enable or Disable Thyristor Sensing 
Trip Type C

00010000 ( )16

Trip 5 Enabled read/write Enable or Disable Edge Sensing Trip00100000 ( )32
Trip 6 Enabled read/write Enable or Disable Sensing Trip 

Type A
01000000 ( )64

Trip 7 Enabled read/write Enable or Disable Sensing Trip 
Type B

10000000 ( )128
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Tech Hints
GeneralCategory

3 10/07/2002 Motor configuration

If the motor starts ok but stalls as soon as a load is applied then check the configuration of the motor, 
i.e it may be that the motor is meant to be connected in delta but is actually connected in star

No : Date : Subject :

4 23/08/2002 Thermistor(1)

Thermistors are non linear devices,  An analog input has been used to monitor the thermistor, with 
no thermistor connected the parameter will read 255, with a cold thermistor the value will be low or 
zero but with an over temperature thermistor the value will be high or 255.

No : Date : Subject :

9 10/09/2002 Kick Start

Kick start is not always suitable for use with rolling starts or very light loads.

No : Date : Subject :

12 05/11/2002 Fuse Bodies

Smaller Fuse bodies can age worse with repeated starts.

No : Date : Subject :

15 02/09/2003 Modbus

From Software version 55.00 circuit board comms is by a subset of the modbus protocol.

No : Date : Subject :

16 02/09/2003 Enable and Disable

From Software version 55.00 enable and disable modes are introduced, the unit must be disabled to 
save to permanent store etc.

No : Date : Subject :

17 02/09/2003 Slip ring motors 1

When sizing a single stage of resistors for use with a soft starter, care must be taken to balance the 
standstill torque requirements against large slips at full volts.

No : Date : Subject :

18 02/09/2003 Slip ring motors 2

Slip rings may be shorted at part voltage by forcing a user current limit at start, then using the current 
limit timeout flag to control K2 and hence the shorting contactor.

No : Date : Subject :

20 02/09/2003 Commissioning 1

It is a good idea to start by using one of the standard applications.

No : Date : Subject :

22 02/09/2003 Sizing Starters

Starters may need to be de-rated for high start frequency, current, ambient temperature, altitude or 
long starts.

No : Date : Subject :
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23 02/09/2003 Contactors

Contactors marked for example K1 on wiring diagrams are not included within the soft starters.

No : Date : Subject :

25 02/09/2003 Soft Starts

Soft starters reduce motor starting current at the expense of reducing starting torque and increasing 
start time.

No : Date : Subject :

26 02/09/2003 Start time with "Auto Ramp"

When "Auto Ramp" is selected the ramp time is an arbitrary number 1 being fastest upto 255 the 
slowest. The unit will be accelerated to full speed by the microprocessor with a varying ramp profile 
trying to keep the start current to a minimum.

No : Date : Subject :

TroubleShootingCategory
1 20/06/2002 Reset Trip

Trips can be reset by pressing the # key on the keypad or by changing the start/stop I/p to start if 
control is set to remote.

No : Date : Subject :

5 09/09/2002 Load(1)

The softstarter will trip(8) if there is no motor connected on the output and a start is attempted.

No : Date : Subject :

6 09/09/2002 Intermittant "7 Sensing signal" Trip

Normally caused by a noisy site. First try increasing the optimise rate , secondly increase trip 
sensitivity.

No : Date : Subject :

7 09/09/2002 Stopped Cooling

This message is displayed during the cooling time (pnu116) and is the period allowed for the unit to 
cool before a restart.

No : Date : Subject :

10 10/09/2002 Keypad Displays '2 Comms Failure'

Check that the unit has it's original front cover and keypad.

No : Date : Subject :

13 31/03/2003 No Current Display

When running in "Phase Loss only" or "Start & Bypass" if the motor current drops below 12.5% IE 
then no value is displayed.

No : Date : Subject :

19 02/09/2003 Cancelled 1

If trying to change from keypad to remote starting with a start signal present the display flashes 
"cancelled".

No : Date : Subject :
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21 02/09/2003 Commissioning 2

If the softstart trips on overload during the start, check starter is large enough for the load.

No : Date : Subject :

24 02/09/2003 "Too  Hot"

Check ventilation into the cabinet. If the unit has worked for a long time check fans and airflow 
through unit.

No : Date : Subject :

WiringCategory
2 24/06/2002 When replacing star delta starters

If you are planning to re use the existing overload and contactor, ensure they are sized for the full 
motor line current and not just for delta phase current.

No : Date : Subject :

8 09/09/2002 Running inside the DELTA 1

The unit must be set to firing mode 1. The current displayed is now the phase current (58% of the 
line current).

No : Date : Subject :

11 11/09/2002 Running inside the DELTA 2

When running with firing mode 1 the maximum cable length between the starter and the motor is 
reduced to 50M.

No : Date : Subject :

14 02/09/2003 Running inside the DELTA 3

When running in the delta an inline contactor must be used.

No : Date : Subject :
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The owner, installer and user is responsible for the correct installation and use of the SFE3 and must
ensure that only qualified personnel install the SFE3 and that the installation, operation and maintenance
of the unit complies with the relevant Codes of Practice, Regulations and Statutory Requirements.
The Manufacturer or his agent do not assume any liability, expressed or implied, for any consequence
resulting from inappropriate, negligent or incorrect installation, application, use or adjustment of the
product or circuit design, or from the mismatch of the unit to a motor.  To prevent an electrical shock
hazard the SFE3 must be connected to a safety earth.  The unit is not designed for use in hazardous
areas.  Use in such an area may invalidate the hazardous area certification.

Copyright Information
All rights reserved.  No part of this publication may be reproduced or transmitted in any form
or by any means, electronic or mechanical including photocopying, recording, or by any
information storage or retrieval system without written permission.
Copyright  ©Fairford Electronics Ltd. 2003 Document Number FD8420 Issue 02.  Published
September 2003.
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5 Programming
5.1 Versions

This manual applies to the following versions of software;
5MC software version: 5MC V 55.11
Keypad software version: V1.063
Menu software version:Menu V1.017

5.1.1 Useful Information

Further useful information can be found in the following documents which are available on
the website, http://www.fairford.co.uk;
The Basic Guide to the Installation and Operation of the SFE3 Soft Starter
SFE3 Mechanical Installation Manual
SFE3 Electrical Installation Manual
SFE3 Applications Manual
SFE3 Electro-Magnetic Compatibility Manual
SFE3 Modbus Manual
5MC Parameter Listing
5MC Bit Parameters
Applications Data Listing

5.1.2 Conventions

The following typographical conventions are used in this manual;
1. Characters that are quoted directly from the SFE3’s display are quoted in a fixed

width font.
This includes menu names:

Basic

parameter names:
Start Time

parameter values:
5 Seconds

status information:
Stopped and ready

2. Buttons on the keypad/keypod to be pressed by the user will be indicated by their
name, Enter, in bold fixed width font, or by the appropriate symbol; thus TTTTT also
in bold, for the decrement or move down button.

3.  Where “SFE3+”, or “applies to plus units only” is shown in the text it indicates that
the functionality described by that section applies to SFE3+ units only, and not the standard
SFE3 unit.

5.1.3 Quick Start

Once the unit is wired as per instructions in the Basic Guide or the Electrical Installation
manual, then simply select a suitable application from the Applications menu (see section
5.4.3 ), and the unit can then be started with the keypad.  This will give a good basic setup,
but in some instances fine tuning will be required.
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5.2 User Interface

There are two types of user interface for use with the SFE3 - the keypad (refer to Figure
5.2.1) and the keypod (refer to Figure 5.2.1a).  The keypad is the user interface which is
internally mounted on the SFE3.  The keypod is the user interface which is remotely
mountable (up to 10 metres from the SFE3 soft starter).  Only one interface may be used at
any one time.
All parameters that control the operation of the SFE3 soft starter can be accessed via the
interface.  Parameters1 and their values are shown on the interface display, and any changes
to parameter values are effected by the using the buttons on the interface.  The interface
has three basic modes of operation;
• System Status Mode
• Menu Navigation Mode
• Data Entry Mode

5.2.1 The Keypad and Keypod

Explanation of the modes mentioned above can be found in sections 5.2.3, 5.2.4, 5.2.5.

1 A full list of parameters can be found in a printed extract of FD8416, available on the website as ‘5MC_Parameter_List.pdf’ and
‘5MC_Bit_Parameter_List.pdf’.

5.2.2 Menu Structure

The menu structure of the user interface gives the operator two main routes via which they
may change the operation of the SFE3; the text based menus or the number based parameter
list.  The menu items and parameters* which are most commonly used by the operator all
reside in a text based menu structure which can be seen in Figure 5.2.2, on the page
opposite.  (Note; the values that appear in brackets after some entries are the default
values of the menu items or parameters concerned).  The number of menu items and
parameters  accessible from here is a little over half the total number of parameters available
to the user in the SFE3.  Access to all the parameters is available via the Parameters
submenu, where each parameter has a name and a number assigned to it.

*Please refer to section 5.6.1 for the definition of a parameter used in this manual.

Figure 5.2.1  Keypad
Figure 5.2.1a  Keypod

Keypad

Allows user to move up a menu
group or increment a value.

Returns user to previous menu level
or cancels a change.

Allows user to move down a menu
group or decrement a value.

#

S

S

Selects or deselects optimising (providing keypad control is
selected), and moves the cursor along one space to the left
when in data entry mode.

Takes user to next menu level or
updates any changes made.

Keypod (remote keypad)

# S

S

Selects or deselects
optimising (providing
keypad control is selected).

Returns user to previous menu level or cancels a
change.

Allows user to move up a
menu group or increment
a value.
Allows user to move down
a menu group or
decrement a value.

Takes user to next menu level or updates any changes made.

Starts motor (providing keypad control is selected).
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Applications
Auto Features

Settings
Default (Keypad)
Default Auto
Small Pump
Large Pump
Conveyor
Low Inertia Fan
Hi Inertia Fan
Recip Compressor
Screw Compressor
Rotry Compressor
Crusher
Grinder
Hi torque start

Settings
Auto Jog (Off)
Auto Pedestal (Off)
Auto end start (Off)
Auto stop (Off)
Auto end stop (Off)
Auto Bypass (On)
Auto 3MC (On)
Auto Ramp (Off)
Auto All –› Off
Stop Smoothing (Off)

Auto Features
Basic

Basic
Advanced

Rated Current (Ie)
Low Current (Off)
Low Amps Level (0.1 x FLC)
Low Amps Time (50 cycles)
C/L Time Out (On)
Current Limit (3.5 x Ie)
Limit Time Out (30 s)
Shearpin (On)
Shearpin Level (3.125 x Ie)
Shearpin Time (100 cycles)
Overload Level (1.1 x Ie)
Overload Delay (140)

Permanent Store
Password

Save Param
Power On Param
Default Param (Remote)

Password
Inputs

Inputs
Outputs

Digital i/p 1

Map To
Bit Number
Polarity

Outputs
Parameters

4-20mA  i/p
Map To
Set Level

Led2

K1
K2

Parameters
Trips

P1 to P21
P22 to P40
P41 to P60
P61 to P80
P81 to P100
P101 to P...

Trips Trip-1
Trip-2
Trip-3
Trip-4
Trip-5

Map From
Bit Number
Polarity4

Parameter viewing and/or
manipulation

K3
K4
Analogue o/p 1
Analogue o/p 2

Level 0 Level 1 Level 2 Level 3

SFE3 Menu Structure

Temperature  i/p
Set Level

Figure 5.2.2  Menu Structure

Stopped and ready
1:

DC i/p
Map To
Set Level

Disable Starter?
Enable Starter ?
Starting (-)
Start Pedestal (20%)
Start Time (5 s)
Stop Pedestal (10%)
Stop Time (0 s)
Current Limit (3.5 x Ie)
Power on Parameter
Protection

Full
Full + Optimise (Default)
Start + Bypass
Phase Loss OnlyCurrent

Optimise Rate (5)
Kick Start (Off)
Kick Pedestal (75%)
Kick Time (25 cycles)
Dwell Time (5 s)
Low Volts Stop (Off)
Contactor Delay (160ms)
Trip Sensitivity (1)
Station Number (1)
Firing mode (0)
Stop Smoothing (5)
Cooling  (On)
Cooling Time (-)
Temp/Alt Derate (0%)
Line Contactor (On)
Thermistor Trip (Off)
P126 Comms Trip (On)

Advanced
Permanent Store

Enter Password
Change Password

Digital i/p 2
Digital i/p 3
Temperature i/p
4-20 mA i/p
DC i/p

Trips
Trip Sensitivity
P126 Comms Trip
Cooling
Thermistor Trip
C/L Timeout
Low Current
Shearpin
Overload
Sensing Signal

Starter Disabled
1:TTTTT  to Enable

or
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1.  Parameters that are listed in boxes with white writing on a dark background, thus;

will only be effective if the Auxiliary Function Card is fitted, as they are for use in conjunction with the extra
hardware functionality that pcb provides.
2.  The Led option in the Outputs menu will only be effective if ‘Pots and Switches’ software is used.
3.  The menu structure may change in future versions and in software upgrades to the present version.
4.  The Output relays can also be set to energise on the following pre-programmed events (Led cannot be
energised on these events, see note 2).
K=Run Relay
K=Bypass Relay
K=Alarm
K=CurrentLimitng
K=OvldIntgrating
K=Stall
K=Cooling
K=EnableStatus
(Messages are shown as they are seen on the display).
These choices are available in the menu structure but are shown here for clarity. See also section 5.3.9

Notes for Figure 5.2.2

White

5.2.3 System Status Mode

Following the initial boot-up report (see section 5.2.9) the unit enters the status mode.  In
this mode the operating status of the unit is constantly displayed, resulting in a number of
status messages;

Non-Running Status - both of two messages indicate that the
unit is not running the load at present, but Stopped and Ready indicates the unit
is enabled, and Starter Disabled indicates that the unit is disabled,
(see section 5.4.1).
Fault number Fault description - this message indicates that a fault has
occurred, giving the fault number and a short fault description such as “#1 Phase
Loss”.  The second line of the message tells the user to reset the unit with the
# key.
Temporary Comms Status Errors - these messages, CRC Error, Slave
Busy, Illegal Address, Illegal Function tell the user when there has been
a Modbus Comms Error.  Please refer to the Modbus Manual for more details.
Running Status - this message indicates which running
modethe unit is in either, “Starting”, “Full Volts”, or “Optimising”.  The
second line of the message gives a current indication in Amps.  If an overload condition
exists then a bar graph indicating the state of overload integration will be shown across
both lines on the right hand side of the display.

5.2.4 Menu Navigation Mode

The Menu Navigation Mode is entered as soon as the Enter button is pressed in System
Status Mode.  In this mode the user can navigate through all levels of the menu structure
using the relevant buttons on the keypad, see Figure 5.2.1/5.2.1a .

5.2.5 Data Entry Mode

The Data Entry Mode is entered as soon as the bottom level of the menu structure for that
particular menu branch is reached, i.e. a  menu item or parameter name is displayed in the
top line of the keypad display, and the associated value is displayed in the bottom line of the
display.  Not all parameter values can be changed by the user, as some are read-only.
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5.2.6 Changing Parameter Values.

All parameters can be read by the user, and some parameters can also be written to by the
user.  The full list of parameters and their values can be found in the Parameter menu and
subsequent sub-menus.  The most commonly read and written to parameters can also be
found under the other Level 1 (see Figure 5.2.2) menus such as Basic and Applications.
A simple example of how to view and change a parameter value is given in section 5.4.3 .

5.2.7 Soft Starter Data Types

There are basically four types of data held in parameters, Analogue, Multiple, Percentile
and Bit data.  Their definitions are given below.

Analogue data - one of a range of values between  two extremes, usually
0-255, 0-50 or 0-10, that represent units such as volts, amps, seconds etc...; for
example  Start Time (Stopped & ready -› Basic -› Start Time) would be set
at 5 seconds on default, but can be set to a maximum of 255 seconds.
Multiple data - a multiple of an absolute quantity; for example, the
running current displayed by the unit is a multiple of the value of the unit’s Rated
Current (e.g. 1.0 x Rated Current to 8.0 x Rated Current).  Note, normally the

unit’s Rated Current approximates to motor or load Full Load Current.
Percentile data - percentage value of an absolute quantity, ranging from
0 - 100%; for example, the  Kick  Pedestal (Stopped & ready -› Advanced
-› Kick Pedestal) is the percentage of supply voltage applied to the unit during

an optional start-up ‘kick’.
Bit data - this represents the selection or non-selection, turning
‘On’ or turning ‘Off’ of whichever bit parameter is in question.

5.2.8 Bit Masks

Some parameters can also be addressed via the appropriate Bit Parameter, instead of or
as well as being accessed via the more commonly used menus.  These Bit Parameters can
only be accessed by the Parameters menu, i.e. for the Auto Config Bit Parameter the
menu path would be; Stopped & ready -› Parameters -› P1 to P20 -› P18 Auto
Config.  The user would then see a display similar to the one below;

Parameter Name; P18 Auto Config

Bit data; 00000110 Flags

Bit number; 7......0

Note; only the text in the shaded box would actually be displayed by the user interface.

A user can tell whether the menu item or parameter is writeable as there will be a
flashing cursor present on the bottom line of the display if writing is permitted. Writeable
values may be changed by using the up and down keys (for a numerical value) or by
pressing Enter (for a change in a logic value).  In the first case (a numerical value) the
Enter key must be pressed to confirm the changed value.  The user interface display
will flash once to confirm the change.
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5.2.8 continued

A cursor would be flashing at the character on the display which represents the Least
Significant Bit (LSB, also known as bit 0; i.e. the 0 or 1 on the right hand side of the eight 0’s
and/or 1’s).  This character is actually underlined for clarity in the example above.

The cursor represents the user’s current input point, the value of the bit highlighted by
the cursor can now be changed.  To move the cursor one place to the left the user needs to
press the Optimise key, and the user will then be able to edit bit 1.  Pressing the  Optimise
key repeatedly will continue to move the cursor one place to the left until bit 7, or the Most
Significant Bit (MSB; the 0 or 1 on the left of the eight 0’s and/or 1’s) is reached, after which
pressing the Optimise button again will wrap the cursor around to bit 0.

To continue with the example let us suppose that the user wishes to enable the Auto
Pedestal (bit 7) and disable the Auto Bypass (bit 2).  First,  the user should press the
Optimise button twice to move the cursor two places to the left, to bit 2.  Then to change
the value of bit 2 from ‘1’ to ‘0’, the user would simply press the TTTTT key once.  To move the
cursor to the Auto Pedestal bit (bit 7), the user would now need to press the Optimise
button five times.  Then to turn on the Auto Pedestal bit, just pressing  the SSSSS key once
will change the bit to the required value.  To confirm the changes made the user would then
press the Enter button.  Not pressing the Enter would effectively cancel the changes
made by the user.

5.2.9 Keypad/Keypod boot-up messages

When the control supply to the SFE3 is switched on, the user interface will go through a
boot-up procedure during which it will display some information relevant to the SFE3’s
current state.  The messages are displayed during the boot-up procedure in the order that
they are listed below .  A brief explanation of each message is included.

Fairford System

V1.063 03/09/01

1 Find Starter

Password is Set

Stopped & ready

1:

This message shows the keypad software version
number and it’s release date .

This message indicates that the keypad is looking for a
starter (soft start unit), starting with a station number of
1.  If it is unable to find a starter with that station number,
it will move onto station number 2 etc.. until 32, the
highest valid station number, is reached.  See section
5.3.4 for further details.

This message appears if the password has been set.

Stopped and ready is displayed after the end of a
successful boot-up procedure.  The number on the
second line is the station number of the unit that the
keypad/keypod is currently talking to.
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5.3 Using the Menus
This section gives a brief description of the individual menus and the functions that their
parameters perform.

5.3.1 The Applications Menu

This menu contains a list of typical applications for which a set of parameters have been
predefined by the manufacturer.  This feature provides a quick and easy way of setting up
the unit.  There are three exceptions to this list: the first menu item, Settings,   provides
a brief report on the basic settings of the unit (see below and section 5.4.6); the second
menu item, Default (keypad), provides a way of loading the default parameter values
with Keypad Starting as the choice for the starting option (see section 5.4.4); the third
menu item, Default Auto, loads default parameter values and additionally turns on a
number of features from the Auto Features menu.  Further details can be found in the
following documents, SFE3 Applications Data and the 5MC Bit Parameters.

Apart from these exceptions, the parameters that will be altered when one of the
typical applications ( small pump etc..) is selected are again listed in the documents SFE3
Applications Data and the 5MC Bit Parameters which can be found on the website.

Settings report; below is a list detailing the report given by the Settings menu item.
When accessed it will display some information relevant to the SFE3’s current state.  The
messages are displayed in the order that they are listed below .  A brief explanation of each
message is included (see section 5.4.6 on how to access this report).

V1.063 03/09/01

5MC V 55.11

Menu V1.017

Remote/

Keypad Starting

Full/

Full&Opt/

Start&Bypass/

Phase Loss Only

Small Pump

Temp/Alt Derated

This message shows the keypad software version number
and it’s release date .

This message gives the version number of the software  in
the 5MC control board.

This message gives the version number of the navigating
menu.

This message indicates whether the Starting Parameter has
been set to keypad, or remote starting.

This message shows what protection mode has been set in
the Protection Parameter.

This next message will show what (if any) application has
been set from the Application menu (Small Pump is shown
as an example).  If no application has been set then the display
will appear blank for a couple of seconds.

This message will be displayed if the unit has been derated
for temperature or altitude.  If no derating has been set then
the display will appear blank for a couple of seconds.
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5.3.2 The Auto Menu

The Auto Menu contains commonly used parameters that  may be automatically adjusted
by the unit.  A brief description of each entry is given below.
Settings -  When active this menu item will provide a brief
report on which, if any, Auto options have been switched On.  A downwards facing
arrow will appear on the right hand side of the top line of the user interface display.
Whilst this icon is present all of the Auto options that appear on the bottom line of the
display have been switched On.
Auto Jog - This menu item turns On and Off automatic Jog
detection.  When a soft stop time of greater value than zero (0) is set and Auto Jog is
turned On, a stop request received by the unit within 0.5 seconds of a start request,
forces the unit to execute a zero (0) second stop.  This menu item is intended to be
used for short term jogging of light loads.  The default value for this menu item is Off.
Auto Pedestal - This menu item turns On and Off the automatic
overriding of the start pedestal.  When On the unit approximately detects the start of
motor rotation and tries to adjust the pedestal to suit.  The default value for this menu
item is Off.
Auto End Start - This menu item turns On and Off the automatic
detection of motor full speed during the start-up.  Having detected motor full speed
achieved before the end of the programmed ramp, this menu item brings forward the
end of the ramp cutting short an overlong programmed start.  The default value for this
menu item is Off.

Figure 5.3.2 ‘Autos’ Menu Explained

Auto
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Auto Stop - This menu item turns On and Off  the automatic
adjustment of the soft stop.  When On the unit attempts to automatically adjust the soft stop
profile to suit the load.  The default value is Off.
Auto End Stop - This menu item turns On and Off the automatic detection
of a stalled motor during soft stop.  When On and the motor has stopped before the end of
the unit’s programmed soft stop the unit will attempt to detect the stall and turn off the
thyristors thus truncating the soft stop time.  The default value for this menu item is Off.
Auto Bypass - This menu item turns On and Off the automatic detection
of a bypass contactor.  When On a bypass contactor will be detected.  The default value for
this menu item is On.
Auto 3MC - This menu item turns On and Off the automatic removal
of the low voltage ramp for high pedestal starts.  When this menu item is turned On and the
Start Pedestal is set to 50% or more then a greater starting torque is applied to the
load.  The default value for this menu item is On.
Auto Ramp - This menu item automatically detects motor acceleration
and dynamically adjusts the ramp to give smoother acceleration.  This menu item works in
conjunction with the Start Time parameter (P12) which should be set to the estimated start
time of the load.  This would be suitable for starts with varying loads.  The default value for
this menu item is Off.
Auto All - Off - This menu item turns Off all the Auto options (all
options contained in this submenu except Stop Smoothing).  The only action of this
menu item is to turn Off all the Auto options when the menu item is activated.
Stop Smoothing - This menu item turns On and Off the soft Stop
Smoothing function.  When turned On this menu item attempts to eliminate any oscillations
that may occur when the unit soft stops with an unstable load.  The default value for this
menu item is Off.
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5.3.3 The Basic Menu

The Basic menu holds the parameters which control the primary functions of the unit (see
Figure 5.3.3).  Changing the values of these parameters will vary the starting and stopping
duties,  the trip protection set for the unit and the source of the start signal (Keypad or
Remote).  The following section briefly details what each menu item in the menu will do.
Disable Starter? - This parameter disables the starter.  Whilst the unit is
disabled it will not comply with a start signal.  Disabling the starter also allows the user to
change certain parameters which cannot be changed whilst the unit is enabled (such as
Password, and Station Number).
Enable Starter ? - This parameter enables the starter.  Whilst the unit is
enabled it will comply with a start signal.  Some parameters cannot have their values changed
whilst the unit is enabled.
Starting - This sets the source for the start signal.  If set to Keypad
the unit will start/stop when the Start/Stop button on the user interface is pressed.  If set
to Remote the unit will start when signalled to do so by an external circuit.
Start Pedestal - This is the percentage of the unit’s rated supply voltage,
that is applied to the load before the ramp starts.
Start Time - This is the time the unit takes to ramp up from the Start
Pedestal (U START ) to the maximum applied voltage (U MAX).
Stop Pedestal - This is the percentage of the unit’s rated supply voltage
that the applied voltage falls to, at the end of the stop ramp (U STOP).
Stop Time - This is the time the unit takes to ramp down from the
maximum applied voltage (U MAX) to the Stop Pedestal (U STOP).

Notes;
1.  This is the Start Pedestal voltage (P 11).
2.  This is the Stop Pedestal voltage (P 16).
3.   This is the supply voltage minus the voltage that is dropped across the
SFE3.

I LOAD

Time

U LOAD

Time

U MAX
3

U START
1

U STOP
2

Stop Time,
(P17)

Current
Limit Level
(P30)

Start
Time
(P12)

Figure 5.3.3 ‘Basic’ Menu Explained
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Current Limit - This is the level of load current at which the unit stops
ramping up the voltage applied to the load, and prevents the ramp from continuing within a
time limit.  At the end of the time limit (Limit Time Out, P31, see section 5.3.5) the unit will
either stop  or continue depending on the value of  C/L Time Out in the Current menu
(section 5.3.5).  The default for this parameter is 3.5 × Full Load Current.
Notes: 1. The actual current drawn by the load may exceed the Current Limit Level slightly
as the unit manages the current limit through control of the delay angle. 2. Current Limit is
only active during starting.
Power On Parameters - This recalls the values from the last permanently saved
parameter set and loads them into the current configuration.
Protection - This sets the trip modes which are available to the user
and also enables the user to turn on  and off the Optimising Function.  The available protection
modes are;

FULL: all trips enabled, optimising function turned off;
FULL + OPTIMISE: all trips enabled with optimising function turned on;
START + BYPASS: all trips enabled during start and trips 4 -10 (see section
5.3.11) turned off during bypass;
PHASE LOSS ONLY: trips 4 -10 are turned off, all others enabled.

5.3.4 The Advanced Menu.

The Advanced Menu holds parameters that only need to be changed to solve specific sets of
circumstances.  The list that follows briefly explains what each menu item does.
Current - Provides access to the Current (as in Amps) submenu.
Optimising Rate - This parameter is an arbitrary number which dictates the
speed at which the unit will phase back the firing angle during optimising. The smaller the
number the faster the unit will reach it’s final optimising voltage.  Some unstable loads benefit
from a slower optimising rate ( which equates to a larger Optimising Rate (number)), for
example reciprocating compressors and piston pumps which can experience very quick
changes in load.  The default for this parameter is set to five (5).
Kick Start - This menu item turns the Kick Start function On or Off.
The Kick Start applies a short-lived voltage kick at the beginning of the start ramp to dislodge
‘sticky’ loads.  This is turned Off by default.
Kick Pedestal - This parameter sets the voltage level for the Kick, as a
percentage of U MAX .  The default value is 75%.
Kick Time - This parameter sets the duration of the Kick in supply
frequency cycles.  I.e., UK supply frequency is 50Hz, so one cycle takes 20ms to pass, so
the default Kick Time of 25 cycles equates to 500ms.
Dwell Time - This parameter sets the time given for a load to settle
down after the unit has reached Top of Ramp and before the unit enters Optimising mode (if
set).
Low Volts Stop - This menu item turns On or Off the Low Voltage Stop
function.  When On this allows soft stop pedestals of less than 40% to be set.  Soft stop
pedestals of 40% and less can be set with the Low Volts Stop set to Off, but they will be
treated by the unit as a 40% soft stop pedestal.  By default this menu item is turned Off.
Contactor Delay - This parameter sets the length of the delay between the
Relay K1  closing ( which brings in the main contactor in the standard wiring configuration,
see Electrical Installation), and the moment the unit starts conduction (see Figure 5.3.4).
This is to allow any bounce in the main contactor to settle down before the unit starts firing,
thus preventing nuisance tripping.  By default this parameter is set to 160mS.
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Optimising
Level

Figure 5.3.4 The Advanced Menu

Notes;
1.  This is the supply voltage minus the voltage that is dropped across the
SFE3.
2.  This is the Kick Pedestal voltage (P13).
3.  This is the Start Pedestal voltage (P 11), which the unit drops to after the
kick pedestal has passed.
4.  This is the Stop Pedestal voltage (P 16), which can be set to values
lower than 40% of U MAX if Low Volts Stop is on.
5.  This relay brings in   the contactor that supplies the three phase AC
mains to the unit in the standard wiring configuration (see Electrical
Installation section 2.3.1)
6.  Represented by the thick dotted line.
7.  Represented by the thick unbroken line.
NB.  Please note that the above diagram is intended for use as a GUIDE
ONLY.
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Trip Sensitivity - This parameter sets a tolerance level for the unit’s
sensitivity towards trips.  The higher the value this parameter is set to, the less sensitive the
unit is to trip conditions.  This is set to one (1) by default.
Station Number - This parameter holds the local network ID for this
unit.  This is set to one (1) by default.
Firing Mode - This parameter holds a value which corresponds to one
of six different firing modes which are intended for use with the following load types;

Firing Mode 0, for normal squirrel cage motors connected in star or delta (with
the soft start unit outside the star or delta configuration);
Firing Mode 1, for applications where the soft start unit is connected inside the

delta configuration of a squirrel cage motor;
Firing Mode 2, for static loads with the soft start unit using a closed loop control

method (SFE3+ only);
Firing Mode 3, for static loads with the soft start unit using an open loop control

method;
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Firing Mode 4, for static loads with the star point connected to the neutral, and
the soft start unit using a closed loop control method (SFE3+ only);
Firing Mode 5, for static loads with the star point connected to the neutral, and
the soft start unit using an open loop control method.

This parameter is set to mode zero (0) by default.
Stop Smoothing - This parameter stores a value which is used by a
software filter to smooth any irregularities during a soft stop, caused by an unstable load.
This parameter is used in conjunction with Low Volts Stop  (see above) and also Stop
Pedestal (see section 5.3.3).  Low Volts Stop must be turned On and Stop Pedestal
set to 40% or less, for Stop Smoothing to have any effect.  The maximum numerical
value that Stop Smoothing can be set to is fifteen (15), which gives the minimum amount
of soft stop smoothing.  This parameter is set to five (5) by default.
Cooling - This menu item turns On and Off the Cooling function.
Once this menu item has been turned On and the unit has been started and subsequently
stopped, the Cooling function inhibits the start command ( not allowing the unit to start ),
until the time held in Cooling Time has elapsed ( measured from the last stop signal).
During this period the unit displays Stopped. Cooling .  This menu item is mainly for use
in commissioning soft start units that have large thyristor stacks, it’s purpose being to avoid
damage to the thyristors during the commissioning process.  For all units this menu item is
turned On by default.
Cooling Time - This parameter holds the time in seconds that the soft
start unit will ignore a start signal, if Cooling is turned on (see above).   By default, this is
set to zero (0) for units of less than 242A.  For units of 242A and above the default value is
420 seconds (7 mins).  This default value can be extended but should NOT be reduced as
it will invalidate the manufacturer’s warranty.
Temp/Alt Derate - This parameter enables the user to derate by percentage
of Unit Full Load current, where local temperature or altitude is outside of the normal operating
range (see sections 1.4/1.5 of Mechanical Installation).  This is set to zero (0) by default.
Line Contactor - This menu item turns On and Off the Line Contactor
function, which selects the use by the customer of an in-line contactor in his wiring
configuration.  This menu item is On by default.  Note: the Electricity At Work regulations of
1989 infer that any solid state starter cannot be considered as being a switching off device,
and therefore an in line contactor should be used (regulation 12).  However, if the decision
is made to use a breaker instead, a new mode has been introduced so that the softstart can
trip the breaker via the alarm relay when it is in the Stopped and ready state (see
section 5.2.3).  This helps to eliminate the problems that arise when the breaker is closed
and a faulty softstart has short circuit devices.  The breaker option is selected by turning
this menu item, Line Contactor, Off, or by enabling bit 3 of User Flags 4 (P121).
Please note that an in-line contactor MUST be used with ‘In Delta’ mode, and that the use
of an in-line contactor is always recommended.
Thermistor Trip (SFE3+) - This menu item turns On and Off the Thermistor
Trip function.  When the customer plugs the output of his motor thermistor into the relevant
contacts on the add-on card (see the Electrical Installation Manual, sections 2.5.4 and
2.7.2), and this trip is activated, then the starter will trip whenever the thermistor goes ‘over-
temperature’.  This set to Off by default.
P126 Comms Trip - This menu item turns On and Off the Modbus protocol
Comms Trip.  When activated the soft start unit must have serial communication every five
seconds or the unit will trip.  For further details see section 5.2.3 and the Modbus Manual.
This menu item is On by default.
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5.3.5 The Current Menu

The Current submenu contains all the parameters associated with the Unit Full Load Current,
and it’s associated trip levels.  A short explanation of each item in the menu is given below.
Rated Current - This parameter holds the value of the soft starter’s rated
current.  It cannot be altered by the customer.
Low Current - This menu item turns On and Off the Low Current
trip.  A Low Current trip occurs when the current output measured by the unit falls below
the level specified by the Low Amps Level parameter for a length of time specified by the
Low Amps Time parameter.  The default value is Off.
Low Amps Level - This parameter specifies the current level below which a
Low Current trip can occur.  The default value is 0.1 × Unit Full Load Current.
Low Amps Time - This parameter specifies the time that the current must
remain below the level specified by the Low Amps Level before a Low Current trip
occurs.  The time is specified in supply frequency cycles.  The default value is 50 cycles.
C/L Time Out - This menu item turns On and Off the Current Limit
Time Out trip.  A Current Limit Time Out trip will occur if this menu item is set to On,
and the load is demanding more current than the level specified in the Current Limit
parameter, for longer than the time specified in the Limit Time Out parameter.  If the  C/
L Time Out menu item is set to Off then no trip would occur in a similar situation.  The
default value for this menu item is On.  (See Figure 5.3.5b below).
Current Limit - This parameter sets the level in Amps at which the unit
will begin current limiting.  The default is equivalent to 3.5 × Unit Full Load Current, but is
expressed in Amps.
Limit Time Out - This parameter sets the time in seconds that the unit must
be in a current limit situation for a current limit trip to occur.  The default value for this parameter
is thirty seconds.

I LOAD

I LOW 
1

Time

Low Amps Time = Min 2

Low Amps Time = Max 3

Notes
1. I LOW = Low Amps Level.
2. If I LOAD drops below ‘Low Amps Level’ and ‘Low Current’ is set to
 ‘on’, and ‘Low Amps Time’ is set to minimum then the unit will trip as
indicated by the short thick dotted line.
3. If ‘Low Amps Time’ is set to maximum and I LOAD rises above ‘Low
Amps Level’ before ‘Low Amps Time’ has elapsed then the unit will not
trip. Figure 5.3.5a Low Current Protection
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I LOAD
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I SHEARPIN 
1

Shearpin Time 2

Notes
1. I SHEARPIN = Shearpin Level.
2. If I LOAD exceeds I SHEARPIN
for a time equal to ‘Shearpin
Time’, and ‘Shearpin’ is set
to ‘on’, then the unit will trip
as indicated.Figure 5.3.5c Shearpin
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Shearpin - This menu item turns On and Off the Shearpin trip.  The
Shearpin trip is intended to catch transient current peaks which exceed the value specified
in the Shearpin Level parameter for a time that is specified in the Shearpin Time
parameter.  The default value is On.  Note - the Shearpin trip is automatically turned off
during starting and stopping.  See also the Special Case in the Overload Level entry on
the next page.

Shearpin Level - This parameter holds the level in Amps at and above
which a  Shearpin trip condition will exist.  The default is equivalent to 3.125 × Unit Full
Load Current, but is expressed in Amps.
Shearpin Time - This parameter holds the time in supply frequency cycles
that a Shearpin trip condition must exist for before a trip occurs.  The default value is one
hundred cycles (at the supply frequency).

Limit Time Out 1

Time

Start Time 2

Note 3

Current Limit level

I LOAD

Figure 5.3.5b  Current Limit

Notes
1. If I LOAD exceeds ‘Current Limit Level’ for time ‘Limit
Time Out’ and ‘C/L Time Out’ is on, the unit will trip at
the thick dotted line.  If ‘C/L Time Out’ is off the unit will
continue ramping until T.O.R. and then enter the Dwell
period.
2. If the unit current limits during start-up the start time
will be elongated by the amount of time that the unit
was  current limiting.
3. The actual current rises slightly above the level set
in ‘Current Limit’ because the unit manages the
current through control of the thyristor firing delay
angle.
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Figure 5.3.5d Overload Trip Graph

Notes
1. Delay = ‘Overload Delay’.

Overload Level - This parameter holds the level in Amps at which an
Overload trip will start integrating (see the graph below).  The default value for this parameter
is 1.1 × Unit Full Load Current, but is expressed in Amps.  Special case: if a load current
exceeding 7.2 x FLC occurs for longer than 60 mS, a Shearpin Trip is forced whenever
the Overload is On, see section 5.3.11.
Overload Delay - This parameter holds an arbitrary dimensionless number
which slows down the integration of an Overload trip.  The larger the value of the number
stored here, the longer a given Overload will take to result in a trip.  The default value of
this parameter is 140.
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5.3.6 Permanent Store Menu

Save Param - This item saves all the parameter settings to a permanent
store.  This means that if the control supply is removed from the main control board, the
parameters will still remain stored and will be recalled the next time the unit boots up.  See
section 5.4.5.
Power on Param - This item recalls all the parameter settings from the last
Save Param and loads the current parameters with these recalled values.
Default Params - This item loads all the parameters with their factory default
values.  The Starting parameter is set to Remote by this menu item, (P51, bit 7).

5.3.8 The Inputs Menu

Digital i/p 1 - This menu item gives access to the programming
parameters for the first programmable input (see section 2.5.3 of Electrical Installation).  A
worked example showing how to program a digital input  is given in section 5.5.4.
Digital i/p 2 (SFE3+) - This menu item gives access to the programming
parameters for the second programmable input (see section 2.5.4 of Electrical Installation).
A worked example showing how to program a digital input is given in section 5.5.6.
Digital i/p 3 (SFE3+) - This menu item gives access to the programming
parameters for the third programmable input (see section 2.5.4 of Electrical Installation).  A
worked example showing how to program a digital input  is given in section 5.5.5.
Temperature i/p - This menu item gives access the heatsink temperature
in ºC from a suitable temperature sensor (fitted at the factory).  It is also possible to set the
heatsink temperature above which the unit will not start, set via the Set Level submenu.  This
temperature sensor is not fitted as standard ( normally a thermal switch is fitted) so this
menu item will not normally not be of any use to the customer.
4 - 20mA i/p (SFE3+) - This menu item gives access to the programming
parameters for the 4 - 20mA input (see section 2.5.4 of  Electrical Installation).  A worked
example showing how to program the 4 - 20mA input is given in section 5.5.8.
DC Input (SFE3+) - This menu item gives access to the programming
parameters for the DC input (section 2.5.4 of Electrical Installation).  A worked example
showing how to program the DC input is given in section 5.5.9.

5.3.7 The Password Menu

Enter Password - This option enables the user to unlock a unit by entering
previously set password.  When the unit is locked the user can read all parameters as
usual, but the user cannot write to any parameters.  The unit can be started and stopped
whilst it is locked.  The default setting is for the unit to have no password set, (see section
5.4.10).
Change Password - This option enables the user to change a previously set
password, to enter a password for the first time, or to clear the password.  This last action is
performed by changing the password to zero (0) and pressing Enter.  This action clears
any set password, but the control supply must be cycled or the unit reset by pressing the S
and T buttons at the same time,  after the password has been cleared (see section 5.4.9).
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5.3.9 The Outputs Menu

Led - This menu item is only of use to a customer who is using
the Pot’s and Switches software, which is covered by another publication (FD50E3 & FD50EJ).
K1 - This menu item allows the customer to program the K1
relay   (section 2.7.3 of Electrical Installation).  At the bottom of the submenu is a list of
programming short cuts which will set up the relay for the user.  Below is a list of the  short
cuts with a description of when they energise the relay;
Run Relay - Usually for controlling the main contactor, energises whilst the

unit is running.
Bypass Relay - Usually for controlling the bypass contactor, energises when

the unit reaches TOR.
Alarm - Energises when an Alarm condition is present.
CurrentLimitng - Energises when the unit is current limiting.
OvldIntgrating - Energises when the SFE3’s overload is integrating.
Stall - Energises when the motor is stalling.
Cooling - Energises when the SFE3 is cooling (start inhibited).
Enable Status - Energises when the SFE3 is enabled.
 A worked example showing how to program a relay is given in section 5.4.11.
K2 - This menu item allows the customer to program
the K2 relay (section 2.7.3 of Electrical Installation).  At the bottom of the submenu is a list of
programming short cuts which will set up the relay for the user (see above).  A worked
example showing how to program a relay is given in section 5.4.11.
K3 (SFE3+) - This menu item allows the customer to
program the K3 relay (section 2.7.4 of Electrical Installation).  At the bottom of the submenu
is a list of programming short cuts which will set up the relay for the user (see above).  A
worked example showing how to program a relay is given in section 5.5.3.
K4 (SFE3+) - This menu item allows the customer to
program the K4 relay (section 2.7.4 of Electrical Installation).  At the bottom of the submenu
is a list of programming short cuts which will set up the relay for the user (see above).  A
worked example showing how to program a relay is given in section 5.5.9.
Analogue o/p 1 (SFE3+) - This menu item allows the customer to program
the first analogue output (section 2.7.4 of Electrical Installation).  A worked example showing
how to program an analogue output is given in section 5.5.10.
Analogue o/p 2 (SFE3+) - This menu item allows the customer to program
the second analogue output (section 2.7.4 of Electrical Installation).  A worked example
showing how to program an analogue output is given in section 5.5.10.

5.3.10 The Parameters Menu

This menu contains a number based, complete listing of all parameters, menu items and
their values.  Those parameters and menu items which can be written to, can be written to
here as well as in the main text-based menu section.  The parameters are listed in numerical
order, and an explanation of what each parameter does, it’s default value, units etc..., can be
found in ‘The_5MC_Parameter_List’, a document on the website.
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5.3.11 The Trips Menu

This menu holds all the parameters that are associated with control of the various trips
Trips - This sub menu accesses a trip history of the unit’s last
five trips.  These trips are recorded automatically and need no intervention from the user.
They are useful in fault-finding a unit.

Trip-1 - This parameter records the trip number of the last
recorded trip.

Trip-2 - This parameter records the trip number of the
second  last recorded trip.

Trip-3 - This parameter records the trip number of the third
last recorded trip.

Trip-4 - This parameter records the trip number of the fourth
last recorded trip.

Trip-5 - This parameter records the trip number of the fifth
last recorded trip.

Note that most trips can be turned off, either via this menu, or through the Trip
Byte, P127, or via the Current menu for the current related trips.  Below is a list of
each trip condition used by the SFE3.  For each trip condition there is a small paragraph
in the form;
Trip No
Trip Name
Explanation

01
Phase Loss

If one or more supply phases is missing when the unit is running a load (see Note
section 5.3.4, Line Contactor ).

02
Too Hot

Fan cooled units are fitted with an internal thermal switch.  The unit will trip if it detects
an over temperature signal.

03
Comms

The unit will trip if communication fails between the user interface and the soft starter.

04 - 10
Thyristor Firing

These trips indicate that one or more of the thyristors is malfunctioning,

11
Low Current

The unit will trip if the unit’s output current falls below a previously set level ( P28 Low
Amps Level ) for a specified time (P29 Low Amps Time ).
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12
C/L Time Out

The unit will trip if during start-up the unit’s output current reaches the Current
Limit level (P30 )for a time specified in Limit Time Out (P31).

13
Overload

The unit will trip if the output current exceeds the previously set Overload Level
(P34), and will trip in a time governed by the size of the load current and a previously
set arbitrary number, Overload Delay (P35), (see Figure 5.3.5d).

14
Shearpin

The unit will trip if the output current exceeds the previously set Shearpin Level
(P32) for a time set in Shearpin Time (P33), (see Figure 5.2.3c).

15
Thermistor (SFE3-+)
Assuming that a thermistor has been fitted and connected to the Auxiliary Function
Card, the unit will trip if the signal from the thermistor exceeds a value set by the
manufacturer.

16
User

This is a trip which can be triggered by the customer via a variety of means, i.e.
through the serial comms, or via a programmable input.

17
Comms Timeout

This trip occurs if occurs if there is no communication on the serial connection for
more than five seconds.

Trip Sensitivity - See section 5.3.4
P126 Comms Trip - See section 5.3.4
Cooling - See section 5.3.4
Thermistor Trip - See section 5.3.4
C/L Timeout - See section 5.3.5
Low Current - See section 5.3.5
Shearpin - See section 5.3.5
Overload - This switches On and Off the Overload Trip, see

section 5.3.5.  Special case: if a load current exceeding
7.2 x FLC occurs for longer than 60 mS, a Shearpin
Trip is forced whenever the Overload is On.

Sensing Signal - This menu item switches On and Off Trip 7.  This may
be useful if there is excessive noise on the supply
causing spurious Trip 7  Sensing Signal trips.
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5.4 Setup Examples
This section holds common programming examples that any customer might wish to use.
They explain how to set up the SFE3 for common tasks.  Further, more advanced examples
are given in section 5.5.2 and following.

5.4.1 Enabling and Disabling the SFE3

In this software release, the SFE3 has an additional safety feature, the Enable/Disable
parameter; the effect of this parameter is that the user cannot start the SFE3 (running the
motor) without enabling the unit first.

Whenever the control supply to the SFE3 is turned on, the unit powers up in an
enabled state.  The display will tell the user if the unit is enabled - if it is enabled the display
will look like this;

or whether it is disabled, when the display will look like this;

If the unit has been disabled, there are two ways to enable the unit; one by pressing the
down button when presented with the Start Disabled screen above, and the second by
following the instructions below.

With Starter Disabled on the screen, press the Enter button once.  Press the
down button three times until Basic is on the top line of the display.  Press the Enter
button once, and with Disable Starter? showing press the down button once until
Enable Starter? is on the top line of the display.  Press the Enter button once  and the
display will flash once confirming the change

There is only one menu-driven way to disable the unit, and that follows the same
procedure as above, except choosing Disable Starter? at the point where Enable
Starter? was chosen.

There is another situation in which the user may need to disable the starter, that is
when trying to write to a parameter to which write access is denied when the unit is enabled.
Given such a situation (for instance, trying to load default parameters), the unit will ask the
user whether he/she wishes to disable the starter.  The user must then reply with the Hash
( # ) button to answer no, and the Enter button to answer yes.  Note; if the SFE3 is
disabled whilst running the load,  it will stop running the load as soon as it is disabled.

Enter

#

Enter

x 3

#

X
X

x 1

X
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5.4.2 How to read the Setup Examples

Each example consists of numbered step by step instructions which take the user through
every action needed to complete the particular programming example.  In addition there
are diagrams which reference the text.  The form these diagrams take are briefly explained
below.  (Note that the actual instructions in the diagrams in this section, 5.4.2 , are for
display only and are not intended to make sense as instructions.)
NB  If the unit needs to be ‘Disabled’ (see section 5.4.1) before carrying out the instructions,
the example will say so in it’s introduction.

A circled number refers to the text for that
section at the line number given.  In this
position, the circled number indicates that
instruction  1 is associated with the Enter
button, so the instruction will probably
read,” Press the Enter button.”

The arrow that is part
of the button icon
shows the direction of
diagram flow  if that
button is pressed. These icons represent

the buttons on the
keypad and keypod.
Refer to section 5.2.1.

Instruction 2 will state, “Press the
down button this many times.”  This
instruction is associated with the
down button icons this position.

This is the screen that will be
displayed after instruction 2
has been completed and
before instruction 3 has been
started.

This is the screen that will be
displayed after instruction 3
has been completed.

A dotted arrow in this position,
i.e. pointing downwards, means
that the diagram continues on
the following page.

Instruction 3 is associated
with the Enter button at this
position.

To sum up, when the unit is disabled, all writeable parameters can be written to.
When the unit is enabled, most, but NOT all, writeable parameters can be written to.
Examples of parameters that cannot be written to whilst the unit is enabled, are the password
and the currently loaded application: also default parameter values cannot be loaded whilst
the unit is enabled.

The first diagram in every example
section will be the Stopped and Ready
screen or the Starter Disabled screen.
The box represents what will be seen
on the display before the action detailed
in line 1 has been performed.  The box
to the right (showing Applications/Auto
Features )shows what will be displayed
after the action in line 1 has been
performed.
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Note; in the following examples, the default parameters are assumed to have been loaded before the
start of the example, unless otherwise stated.  This is to provide a common reference point for the
instructions.

A dotted arrow in this position, i.e. pointing
horizontally, means that the diagram is
continuing from another page, and that this
is the start point for this page.

Instruction 7 will state, “Press the
up button this many times.”  This
instruction is associated with the
up button icons at this position.

This graphic represents the screen
flashing, which it will do to confirm that an
instruction or a change in value  has been
accepted.

These icons represent the buttons on the
keypad and keypod.  Refer to section
5.2.1

Press the # button to cancel the instruction,
or the Enter button to confirm it.

The screen on the left is
displayed before instruction
13 has been started and the
screen on the right after it
has been completed.

When the circled number in this position
it is associated with the lower (button)
icon, the # button in this case.
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5.4.3 Loading the ‘large pump’ application into memory.

There are a number of pre-programmed applications included for speed and ease of setup.
The parameters loaded by each selection characterise the standard setup of each particular
application.
Note: This example assumes that the unit has been disabled (see section 5.4.1).

1. With Starter Disabled shown on the display, press the Enter button once.
2. With Applications shown on the top line of the display, press the Enter button once.
3. With Settings shown at the top of the display press TTTTT button four times until
large pump is shown at top of display.
4. Press Enter once to select large pump. The display will indicate which parameters
are to be changed.
5. With the top line of the display showing Send to store?, press Enter to save the
settings for a large pump.(  If the # button is pressed instead at this point the unit will flash
the message Cancelled three times ).  The display will flash the message Storing twice
to indicate this has been done.
6. At any of the above stages pressing # will return the user to the previous menu. The unit
will not start until the display indicates Stopped and ready.
Note.  There is no need to save the changed parameter values as they are automatically
saved at instruction 5.

#

Applications
Auto Features
Applications
Auto Features

EnterEnter
Starter Disabled
1: To Enable�

Starter Disabled
1: To Enable�

�

Large Pump
Conveyor
Large Pump
Conveyor

�

#

Send to store?
#=No Enter=yes
Send to store?
#=No Enter=yes

Enter Enter

1 2

3

4
5

x 4

Enter

#

Settings
Default (keypad)
Settings
Default (keypad)

Storing

6 6

6

Cancelled
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5.4.4 Changing from ‘Keypad Starting’ to ‘Remote Starting’.

With ‘Keypad Starting’ set the unit is started from the keypad/keypod. Whilst ‘Remote Starting’
is set the unit is started with a start signal between S0 and S1. ‘Remote Starting’ is the
factory default value.

1. With Stopped and ready shown on the display, press the Enter once.
2. With Applications shown on the top line of the display press TTTTT button twice until
Basic is shown at top of display.
3. Press Enter once to select Basic menu.
4. With Starting shown at top of display press Enter once to select the Starting
option.
5. With the display now showing Starting on the top line press Enter to toggle the
bottom line of display from Keypad Starting to Remote Starting.
6. At any of the above stages pressing # will return the user to the previous menu.
7. The SFE3- will now start and stop remotely from the customer’s switches (see section
2.3.1, of Electrical Installation) but will return to Keypad Starting  if the control supply on
terminals X1 and X2 is removed and a Save Param has not been performed.  Alternatively,
to return to Keypad Starting, repeat the above procedure and select Keypad Starting
at step 5.  To keep the Remote starting setting after removal of the control supply, the
settings must be permanently saved (See section 5.4.5 below).

Enter

#

Enter

X
X

#

1

2

3 4     

5

6

x 2

#

66
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5.4.5 Permanently saving parameters set by the user.

To save parameters set by the customer, follow this procedure.
Note: This example assumes that the unit has been disabled (see section 5.4.1)

1. With Starter Disabled shown on the display, press Enter button once.
2. With Applications shown on the top line of the display press T button four times until
Permanent Store is shown at top of display.
3. Press Enter once to select Permanent Store menu.
4. With Save Param shown at top of display press Enter once to permanently save
parameters. The display will flash twice to indicate this has been done.
5. At any of the above stages pressing # will return the user to the previous menu.

Enter

#

Enter

X
X

#

1

2

3 4     

5

x 4

5
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5.4.6 Loading the default parameter values with ‘Keypad Starting’ option.

Note: This example assumes that the unit has been disabled (see section 5.4.1).

1.  With Starter Disabled shown on the display press the Enter button once.
2.  With Applications shown on the top line of the display, press the Enter button
again.
3.  With Settings on the top line of the display, press the T T T T T button until Default
(keypad) is shown on the top line of the display.

4.  Press the Enter button once,  and the display will flash three times, indicating that
the default parameters (with keypad starting) have been loaded.
5.  Press the # button twice to return to Stopped and ready.
Note; there is no need to save the parameters as they have automatically been saved
when the system was reset to default values.

Enter

#

Enter

X

1 2

3 4     55

#
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5.4.7 Loading the default parameter values with ‘Remote Starting’ option.

Note: This example assumes that the unit has been disabled (see section 5.4.1).

1.  With Stopped and ready shown on the display press the Enter button once.
2.  With Applications shown on the top line of the display, press the TTTTT button until
Permanent Store is on the top line of the display.
3.  Press the Enter button once.
4.  Press the T T T T T button until Default Param is shown on the top line of the display.
5.  Press the Enter button once, the display will flash indicating that default parameters
have been loaded.  The display will then show the selected starting option (Remote)
and the selected protection option (Full + Optimise) before returning Default
Param to the top line of the display.
6.  Press the # button twice to return to Stopped and ready.
Note; there is no need to save the parameters as they have automatically been saved
when the system was reset to default values.

Enter

#

Enter

X
X

#

1

2

3
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5

6
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X
X
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5.4.8 Viewing basic operating parameter values via the Settings menu option.

1.  With Starter Disabled shown on the display press the Enter button once.
2.  With Applications shown on the top line of the display, press the Enter button
again.
3.  With Settings on the top line of the display, press the Enter button and a
downwards pointing arrow will appear on the right hand-side of the top line.  Whilst this
icon is displayed, the bottom line of the display will show a brief list of some of the basic
parameters and their current values, including; the software version numbers; the starting
option ( Remote or Keypad ); the current protection mode; the selected application ( if
none, the lower line of the display will remain blank for a moment ); and whether any
derating has been applied to the unit ( if none, the lower line of the display will remain
blank for a moment).  When the arrow icon has disappeared, the report showing the
basic parameters has finished and the user is the back in Menu Navigation mode, (see
section 5.3.1).
4.  This menu item is read-only.
5.  Press the # button twice to return to Stopped and ready.

Note; as this menu item is read-only, it cannot be saved.

Enter

#

Enter

1 2 3

#
5
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5.4.9 Changing a password.

Note: This example assumes that the unit has been disabled (see section 5.4.1) and if
necessary has already been unlocked (see section 5.4.10).

1.  With Starter Disabled displayed press the Enter button once.
2.  With Applications shown on the top line of the display, press the TTTTT button until
Password takes it’s place on the top line.
3.  Press the Enter button once to select the Password menu.
4.  Press the TTTTT button once and Change Password will be displayed on the top line.
5.  Press Enter once to select Change Password.  A cursor will be visible on the
bottom line of the display.
6.  Use the SSSSS or TTTTT button to enter a new password number.
7.  Press the Enter button once.

8.  The display will flash New Password! twice to confirm that the change has been
made.
9.  Press the # button three times to return to Starter Disabled.
Notes
1.  The unit must be unlocked (section 5.4.10) in order to change the password.
2.  Setting the password to zero (0) deletes any set password and leaves the unit un-
locked AFTER  the control supply has been cycled or the keypad/keypod has been
reset.
3.  It is not necessary to save the password as it is stored automatically every time that
it’s value is changed.

Enter

#
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X
X

#
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5
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5.4.10 Unlocking and locking the keypad.

1.  With Stopped and ready displayed press the Enter button once.
2.  With Applications shown on the top line of the display, press the TTTTT button until
Password takes it’s place on the top line.
3.  Press Enter once to select the Password menu.
4.  Press Enter with Enter Password shown on the top line of the display.  The unit
will display its security status, Locked on the bottom line of the display.  A cursor will
also be visible on the bottom line of the display.
5.  Use the SSSSS or TTTTT button to enter the password.
6.  Press the Enter button once.
7.  If the correct password has been entered, the unit will display it’s security status, Un-
locked on the bottom line of the display.  To lock the unit again, simply use the S and
T buttons to enter any value, apart from zero (0) and the password.  Press the Enter
button once and the display will now say that it is locked.
8.  Press the # button three times to return to Stopped and ready.

Note; if the control supply on an un-locked unit ( i.e. the password has been set previously
and then entered to unlock the unit ) is cycled, upon reboot the unit will be in a locked
state.
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5.4.11 Using the pre-programmed relay options.

This example shows the user how to program any relay on the unit to via the pre-programmed
options.  The option shown in the example below is the Alarm, but the instructions apply
equally for all of the pre-programmed relay options (see section 5.3.9), and for all of the
relays - as they are all programmable.

1. With Stopped and ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the TTTTT button until Outputs
is shown at the top of the display.
3. Press Enter once to select the Outputs menu.
4. With Led on the top line of the display press the TTTTT button until K2 is shown at the top of
the display.
5. Press Enter once to select K2.
6. With Map From on the top line of the display press the TTTTT button five (5) times until
K=Alarm is shown on the top line of the display.
7. Press Enter once to select K=Alarm.  The display will flash twice to confirm the user’s
selection.
8. Press the # button three (3) times to return to Stopped and ready.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.4.12 Setting the Low Amps Level, and using the K2 relay to display the status of
Low Current bit.

This example shows the user how to set the Low Amps Level, and how to monitor the status
of the Low Current bit via the K2 relay (see section 5.3.5).

1. With Stopped and ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the T button until
Advanced is shown on the top line.
3. Press the Enter button once to select the Advanced menu.
4. With Current on the top line of the display, press Enter once to select the Current
menu.
5. With Rated Current on the top line of the display press the T button until Low Amps
Level is shown on the top line.
6. With Low Amps Level on the top line of the display press Enter once.

Enter

#

Enter

X
X

#

1

2

3 4     
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7. With Low Amps Level showing on the top line press the T or S buttons until the
level required is set.
8. Press Enter once to confirm the change.  The display will flash to confirm that the
change has been made.
9. Press the # button twice to return to the Advanced menu.
10. With Advanced on the top line of the display press the T button until Outputs is
displayed on the top line.
11. Press the Enter button once to select Outputs.
12. Press the TTTTT button until K2 is shown on the top line of the display.
13. Press the Enter button once to select K2.
14. With Map From on the top line of the display, press Enter once.
15. With 8 Parameter showing press the SSSSS button until 112 Parameter is displayed.
16. Press the Enter button once to confirm the change, the display will flash once.
17. Press the # button once to return to Map From.
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18
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21
22

X

#

X
X
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18. With Map From on the top line of the display, press the TTTTT button once.
19. Press the Enter button once to select Bit Number.
20. Press the Optimise button three times to move the cursor to bit 3.
21. Press the SSSSS button to change the bit state to one (1).  (This may not be necessary, bit 3
may already be a one). Note: only one bit in any relay bit mask may be set to a positive bit
state (set to one (1)), at any one time.  To turn off any other bits, simply use the Optimise
button to navigate to the required bit, and press the TTTTT button to change it’s bit state to zero
(0).
22. Press the Enter button to confirm any changes, the display will flash.
23. Press the # button four times to return to Stopped and ready.
Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.4.13 Using the K2 relay to mimic Programmable Input 1.

This example shows the user how energise a relay via the start signal.

1. With Stopped and Ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the TTTTT button until
Outputs is shown at the top of the display.
3. Press Enter once to select the Outputs menu.
4. With Led on the top line of the display press the TTTTT button until K2 is shown at the top of
the display.
5. Press the Enter button once to select K2.
6. With Map From on the top line of the display press Enter once.
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7. With 8 Parameter showing press the S button until 10 Parameter is displayed.
8. Press Enter once to apply the change 
9. Press # once to return to Map From.
10. With Map From on the top line of the display press T button once until Bit Number
is displayed.
11. Press Enter once to select  Bit Number.
12. Press the Optimise button three times so the cursor is displayed on bit 3.
13. Press the T button once to change the bit state to zero (0).
14. Press the Optimise button once so the cursor is displayed on bit 4.
15. Press the S button once to change the bit state to one (1).
16. Press Enter once to accept the change.
17. Press # four times to return to Stopped and Ready.

Please remember to keep the above settings they must be permanently saved.  See
section 5.4.5

10

9

11 12 13 14

15

16

7

#

x 2

8

#

X
X

x 1

17



Programming

page 5-42
SFE3

FD8420 issue02_C

5.5 Advanced Setup Examples
5.5.1 Using an Alternative Parameter Group

For applications that require the control of two motors or where the user requires different
control characteristics for a single motor at different stages of the duty cycle, the SFE3 soft
starter offers two parameter groups. The Primary parameter group holds the parameters
considered necessary to motor starting and stopping, and it is this group that the starter
defaults to. The Secondary parameter group is a mirror of the parameters in the first parameter
group, but NOT necessarily a mirror of the values in the first parameter group. The parameters
in each group are shown below.

Parameter Primary Group Secondary Group

Protection Mode P7 P78

Start Pedestal P11 P79

Start Time P12 P80

Kick Pedestal P13 P81

Kick Time P14 P82

Dwell Time P15 P83

Stop Pedestal P16 P84

Stop Time P17 P85

Auto Config P18 P86

Low Current Level P28 P87

Low Current Time P29 P88

Current Limit Level P30 P89

Current Limit Time P31 P90

Shearpin Level P32 P91

Shearpin Time P33 P92

Overload Level P34 P93

Overload Delay P35 P94

User Flags 1 P51 P95

User Flags 2 P52 P96

Table 5.5.1;  Primary and Secondary Parameter Groups
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The Primary group parameters can also be changed via the menu structure, however
the Secondary group parameters can only be changed via the dedicated parameter
numbers.  As a default the soft starter uses the Primary group of parameters.  The user
can select from between each group from either the keypad or using one of the
programmable control inputs.
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5.5.2 Changing the Parameter Group after the unit has passed Top of Ramp.

In this example the user is shown how to change parameter groups whilst running, if, for
example, two overload values were required, one for starting and the other for running.

1. With Stopped and ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the T button until
Parameters is shown at the top of the display.
3. Press Enter once to select the Parameters menu.
4. With P1 - P20 shown on the display press the T button until P81 - P100 is shown at
the top of the display.
5. Press Enter to select P81 - P100.
6. With P81 Kick Ped 2 at the top of the display press the T button until P97 U1 I/P
srce is shown on the top line of the display.
7. Press Enter to select P97 U1 I/P srce.

Enter

#

Enter

X
X

#

1

2

3

4     

5

6

x 8

#

X
X

x 4

#

29

29

29

7

X
X

x 16
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8. With 0 Parameter shown on the display press the S button until 8 Parameter is
displayed.
9. Press Enter once to accept the change.
10. Press # once to return to P97 U1 I/P srce.

11. Press the T button once until P98 U1 I/P Mask is shown at the top of the display.
12. Press Enter to select P98 U1 I/P Mask.
13. Press the Optimise button three times so that the cursor is displayed on bit 3.
14. Press the S button once to change the bit state of bit 3 to one (1).
15. Press Enter once to confirm the changes.
16. Press # once to return to P98 U1 I/P Mask.

10 9

11

12 13 14 15

16

X

7

#

X
X

x 88

#

X
X

x 1

29

17
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17. Press the T button once so that P99 U1 O/P Dest is shown at the top of the display.
18. Press Enter to select P99 U1 O/P Dest.
19. With 0 Parameter shown on the display press the S button until 52 Parameter is
displayed.
20. Press Enter once to accept the change.
21. Press # once to return to P99 U1 O/P Dest.
22. Press T once until P100 U1 O/P Mask is shown at the top of the display.
23. Press Enter to select P100 U1 O/P Mask.

24. Press the Optimise button six times so that the cursor is displayed on bit 6.
25. Press the S button once to change the bit state of bit 6 to one (1).
26. Press Enter once to accept the change.
27. Press # four times to return to Stopped and Ready.
Please remember to keep the above settings they must be permanently saved.  See section
5.4.5

1918
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5.5.3 Using the K3 relay to indicate a Stall  (applies to plus units only).

Here the user is shown how to output the unit’s stall signal. This might be used by a customer
to monitor a motor’s stall status.

1. With Stopped and Ready shown on the display press Enter button once.
2. With Applications shown on the top line of the display press T button until Outputs
is shown at the top of the display.
3. Press Enter once to select the Outputs menu.
4. With Led on the top line of the display press T button until K3 is shown at the top of the
display.
5. Press Enter once to select K3.
6. With Map From on the top line of the display press Enter once.

Enter

#

Enter

X
X

#

1

2
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4     

5 6

x 7

#

X
X
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#
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7. Check that 9 Parameter is showing - if it isn’t press the T button until it is displayed.
8. Press Enter once to apply any changes and the display will flash once to confirm the
changes have been accepted.
9. Press # once to return to Map From.
10. With Map From on the top line of the display press the T button once until Bit Number
is displayed.
11. Press Enter once to select Bit Number.
12. With the cursor on the LSB press the TTTTT button once to change the bit state to zero (0).
13. Press the Optimise button until the cursor is displayed on bit 2.
14. Press the SSSSS button once to change the bit state to one (1).
15. Press Enter once to apply the change.  The display will flash once to confirm the change
has been accepted.
16. Press # four times to return to Stopped and ready.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.4 Selecting Optimising with Programmable Input 1.

This example programs the S1 input to turn the Optimising function Off and On.  When the
specified voltage is applied and removed to and from the S1 input, the energy optimising
function is turned Off and On ( note the inverse action  -  apply voltage = Optimising Off).

1. With Stopped and Ready shown on the display press Enter button once.
2. With Applications shown on the top line of the display press T button until Inputs
is shown at the top of the display.
3. Press Enter once to select the Inputs menu.
4. With Digital i/p 1 on the top line of the display press Enter once.
5. With Map To on the top line of the display press Enter once.
6. With 52 Parameter showing press the T button until 7 Parameter is displayed.
7. Press Enter once to accept the change.
8. Press # once to return to Map To.

Enter

#

Enter

#

1
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3 4     5
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9. With Map To on the top line of the display press the T button once until Bit Number is
displayed.
10. Press Enter once to select Bit Number.
11. Press the Optimise button four times so that the cursor moves to bit 4.
12. Press the T button once to change the bit state of bit 4 to zero (0).
13. Press the Optimise button three times so the cursor moves to bit 7.
14. Press the SSSSS button once to change the bit state of bit 7 to one (1).
15. Press Enter once to accept the change.  The display will flash once to confirm the
change has been accepted.

16. Press # once to return to Bit Number.
17. With Bit Number on the top line of the display press the TTTTT button once until Polarity
is displayed on the top line.
18. Press Enter once to select Polarity.
19. With Positive logic displayed press Enter once to change to Inverse logic.
The display will flash once to confirm the change has been accepted.
20. Press # four times to return to Stopped and ready.
Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.5 Selecting a ‘Kick’ Start with Programmable Input 3, (applies to plus units
only).

If the start-up characteristics of the load vary, i.e. ‘sticky’ and non-sticky, the user will be
able to use the input to select a kick start for a ‘sticky’ load.

1. With  Stopped and Ready shown on the display press Enter button once.
2. With Applications shown on the top line of the display press the T button until
Inputs is shown at the top of the display.
3. Press Enter once to select the Inputs menu.
4. With Digital i/p 1 on the top line of the display press the TTTTT button until  Digital
i/p 3 is displayed.
5. With Digital i/p 3  on the top line of the display press Enter once.
6. With Map To on the top line of the display press Enter once.
7. With 0 Parameter showing press the S button until 51 Parameter is displayed.
8. Press Enter once to accept the change.
9. Press # once to return to Map To.
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10. With  Map To on the top line of the display press T button once until Bit Number is
displayed.
11. Press Enter once to select Bit Number.
12. Press the S button once to change the bit state of the LSB to one (1).
13. Press Enter once to accept the change.
14. Press # four times to return to Stopped and Ready.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.6 Selecting a Parameter Group with Programmable Input 2, (applies to plus
units only).

The user will be able to choose between two pre-programmed parameter groups, using the
second programmable input.  These parameter groups will have been pre-programmed by
user to suit different load conditions.

1. With Stopped and Ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the T button until Inputs
is shown at the top of the display.
3. Press Enter once to select the Inputs menu.
4. With Digital i/p 1 displayed press T button until Digital i/p 2 is displayed.
5. With Digital i/p 2 on the top line of the display press Enter once.
6. With Map To on the top line of the display press Enter once.
7. With 0 Parameter showing press the S button until 52 Parameter is displayed.
8. Press Enter once to accept the change.  The display will flash once to confirm the
change has been accepted.
9. Press # once to return to Map To.
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10. With Map To on the top line of the display press the T button once until Bit Number is
displayed.
11. Press Enter once to select Bit Number.
12. Press the Optimise button six times so the cursor is displayed on bit 6.
13. Press the S button once to change the bit state of bit 6 to one (1).
14. Press Enter once to accept the change.  The display will flash once to confirm the
change has been accepted.
15. Press # four times to return to Stopped and Ready.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.7 Using the K3 relay to indicate the Main Contactor status, (applies to plus
units only).

1. With Stopped and Ready shown on the display press the Enter button once.
2. With Applications shown on the top line of the display press the T button until Outputs
is shown at the top of the display.
3. Press Enter once to select the  Outputs menu.
4. With Led on the top line of the display press the T button until K3 is shown at the top
of the display.
5. Press Enter once to select K3.
6. With Map From on the top line of the display press Enter once.
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7. Press the S or T buttons until 52 Parameter is displayed on the bottom line of the
display.
8. Press the Enter button once to apply the change.  The display will flash once to confirm
the change has been accepted.
9. Press # once to return to Map From.
10. With  Map From on the top line of the display press the T button once so that Bit
Number is displayed on the top line.
11. Press Enter once to select  Bit Number.
12. With the cursor on the LSB, Press the T button once to change the bit state to zero (0).
13. Press the Optimise button until the cursor is displayed on bit five .
14. Press the S button once to change the bit state to one (1).
15. Press Enter once to accept the change.
16. Press # four times to return to Stopped and Ready.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5

10

9

11 12 13 14

15
16

7

#

x 43

8

#

X
X

x 1



Programming

page 5-58
SFE3

FD8420 issue02_C

5.5.8 Using the 4-20mA input to monitor a level, (applies to plus units only).

The unit can monitor the voltage level of the 4-20mA input and can be programmed to set a
bit when that input level reaches a certain value.  This bit can then be used to energise a
relay, for example the K3 relay.

1. With Stopped and ready on the top line of the display, press Enter.
2. With Applications on the top line of the display, press the TTTTT button until the display
reaches Inputs.
3. With Inputs on the top line, press the Enter button.
4. Press the TTTTT button until 4-20mA i/p is on the top line of the display.
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11
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5. Press the Enter button.
6. Scroll down with the TTTTT button until Set Level is on the top line.
7. Press the Enter button.
8. Using the SSSSS and TTTTT buttons set the level at which the unit is required to switch over
from a zero (0) to a one (1).
9. Press the Enter button once to confirm the change.
10. Press the # button three times to return to the Inputs menu.
11. Press the TTTTT button until Outputs is on the top line of the display.
12. Press the Enter button.
13. With Led on the top line, press the TTTTT button until K3 is on the top line.

14. Press the Enter button.
15. With Map From on the top line, press Enter.
16. Make sure that  9 Parameter is showing, use the SSSSS  and TTTTT buttons to change the
display until it is showing.
17. Press Enter once to confirm the change.
18. Press # once to return to Map From.
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19

20

x 1

#
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2425

19. Press the TTTTT button until Bit Number is on the top line of the display.
20. Press the Enter button once to select Bit Number.
21. With the cursor on the LSB, press the TTTTT button once to change the bit value to zero
(0).
22. Press the Optimise button seven times to move the cursor to bit 7.
23. Press the SSSSS button once to change the bit state of bit 7 to one (1).
24. Press Enter once to apply the changes.  The display will flash once to confirm the
change has been accepted.
25. Press # four times to return to Stopped and ready.

Please remember to keep the above settings they must be permanently saved.  See
section 5.4.5
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5.5.9 Using the DC input to set a parameter’s value, (applies to plus units only).

In this example the Start Time (P12) is adjusted by means of the 0-10v DC Programmable
Input.  The following instructions describe how to program the input for this type of application.

1. With Stopped and ready displayed, press the Enter button once.
2. With Applications at the top of the display, press the TTTTT button until Inputs shows on
the top line of the display.
3. Press Enter once.
4. With Digital i/p 1 showing, press the TTTTT button until DC i/p is on the top line of the
display.
5. Press Enter once.
6. Scroll down with the TTTTT button until Map To is on the top line of the display.
7. Press Enter once.
8. Using the SSSSS and T buttons select 12 Parameter.
9. Press Enter to apply the change.  The display will flash once to confirm the change has
been accepted.
10. Press # four times to return to Stopped and ready.  Adjusting the DC i/p will now
adjust the start time.

Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.10 Mapping the Load Current to Analogue Output 2, (applies to plus units only).

In this example the user will be able to take some real-time information from the unit and
transfer it to the outside world in the from of an analogue signal.
1.  With Stopped and ready displayed, press the Enter button once.
2.  With Applications at the top of the display, press the T button until Outputs appears
on the top line of the display.
3.  Press the Enter button once.
4.  With Led on the top line of the display, press the T button until Analogue o/p 2
appears on the top line.
5.  Press the Enter button once.
6.  Use the S or T buttons to select 26 Parameter.
7.  Press Enter to apply the change.  The display will flash once to confirm the change has
been accepted.

8.  Press the # button three times to return to Stopped and ready.
Please remember to keep the above settings they must be permanently saved.  See section
5.4.5
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5.5.11 Mapping Programmable Input 2 to the User Trip, (applies to plus units only).

This example shows the user how to program the SFE3 to accept a trip input from an
external source.

1.  With Stopped and ready shown on the display press the Enter button once.
2.  With Applications shown on the top line of the display press the TTTTT button until Inputs
is shown on the top line.
3.  Press the Enter button once to select the Inputs menu.
4.  With Digital i/p 1 on the top line of the display, press the TTTTT button until Digital
i/p 2 is displayed.
5.  With Digital i/p 2 on the top line of the display, press the Enter button once.
6.  With Map To on the top line of the display, press the Enter button once.
7.  With 0 Parameter showing, press the SSSSS button until 53 Parameter is displayed.
8.  Press the Enter button once to confirm the change, the display will flash once in
acknowledgement.
9.  Press the # button once to return to Map To.
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10. With Map To on the top line of the display press the TTTTT button once until Bit
Number is displayed on the top line.
11. Press the Enter button once to select Bit Number.
12. Press the Optimise button three times so the cursor key moves to bit three.
13. Press the SSSSS button once to change the bit state to one (1)
14. Press the Enter button once to confirm the change, the display will flash once in
acknowledgement.
15. Press the # button four times to return to Stopped and ready.

Please remember to keep the above settings they must be permanently saved.  See
section 5.4.5
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5.6.1 Definitions

Auxiliary Function Card
An optional expansion card that extends the functionality of the SFE3.  See the Electrical

Installation Manual, sections 2.5.4, 2.7.2 and 2.7.4.
Dwell

This is the period between Top of Ramp and Run which is designed to give unstable
loads a chance to settle down.
Index Rating

The Index Rating defines the duty of the starter.  For a fuller explanation of the term
please refer to TF0120 available on the website.
Jog

Small movements of a three phase induction motor usually used when commissioning
the motor or load.
Keypad

The keypad is the internally mounted user interface.  Through this interface the user
can start/stop, program and query the unit’s status.  Fitting of the keypad precludes fitting of
the keypod.
Keypod

The keypod is the externally mounted user interface.  It can be mounted at a maximum
distance of 10 metres from the unit.  Through this interface the user can start/stop, program
and query the unit’s status.  Fitting of the keypod precludes fitting of the keypad.
Kick Start

This is an optional extra ‘kick’ of voltage to start ‘sticky’ loads.
Load Current

The current drawn by the application or load.
Optimise

This is an optional energy saving feature.  Refer to section 3.4 of the Applications
manual for a detailed explanation.
Overload

An Overload is a sustained over-current, with a duration of seconds or minutes rather
than cycles, but generally drawing less current than a Shearpin, that might or might not end
in a trip.  Changes in the load characteristics might cause an overload.
Parameter

A parameter is a menu item that directly relates to an internal parameter of the soft
starter.
Plus Unit

A SFE3 that has had the Auxiliary Function Card (also known as add-on card) fitted.
Rated Current

This is the nominal current (in Amps) that the unit has been designed to run at.
Shearpin

Shearpin is also an over-current but of a much shorter duration, cycles rather than
seconds, and is generally a higher current than an Overload.
Stall

The point at which the load placed on a motor threatens to stop a motor’s rotational
movement.
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5.6.1 continued

Static
Static as in static loads.  This term refers to loads with no moving parts, so induction

motors, linear motors etc... are non static loads.  An example of a static load would be a
resistor bank.
Top of Ramp

This is the point at which the soft starter reaches maximum output voltage.
Unit Full Load Current

This is another name for the Rated Current of the unit.
Writeable Parameters

A parameter that can be written to by the user as well as being read by the user,
as opposed to a read-only parameter which can only be read by the user.



Technical Data for 5MC Based Soft Starters
Modbus Protocol Manual FD5100 issue07

Soft Starters and Energy
Optimising Soft Starters



Modbus

page 6-2
5MC

FD510007

The owner, installer and user is responsible for the correct installation and use of the 5MC and
must ensure that only qualified personnel install the 5MC and that the installation, operation and
maintenance of the unit complies with the relevant Codes of Practice, Regulations and Statutory
Requirements.  The Manufacturer or his agent do not assume any liability, expressed or implied,
for any consequence resulting from inappropriate, negligent or incorrect installation, application,
use or adjustment of the product or circuit design, or from the mismatch of the unit to a motor.
To prevent an electrical shock hazard the 5MC must be connected to a safety earth.  The unit is
not designed for use in hazardous areas.  Use in such an area may invalidate the hazardous
area certification.

© 2008 by Fairford Electronics, all rights reserved
Copyright subsists in all Fairford Electronics deliverables including magnetic, optical and/or
any other soft copy of these deliverables. This document may not be reproduced, in full or in
part, without written permission. Enquiries about copyright of Fairford
Electronics deliverables should be made to Fairford Electronics, Coombe Works, Derby Road,
Kingsbridge, Devon TQ7 1JL.
If, by permission of the copyright owner, any part of this document is quoted, then a statement
specifying the original document shall be added to the quotation. Any such quotation shall be
according to the original (text, figure or table) and may not be shortened or modified.

{DBF unit}
{DBF type}
{DBF type}
{DBF type}
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6 The Modbus Protocol
6.1 Overview

The 5MC has built in serial communications this has been changed from Version 55 onwards
to be a compatible subset of the widely recognised Modbus RTU protocol (slave).
The serial communications is accessible from the keypad connector or with an additional
interface card (RS485) the 5MC may be connected to a PC or suitable PLC network.

6.2 Quick Start

Work should only be carried out on the 5MC with all electrical power disconnected

1) Communication settings
a) 9600 baud, 8 databits, 1 stop bit, no parity
b) network station number = 1

2) Before Connecting a Comms interface use the standard keypad to make any changes
for your bus system.

a) Set parameter 1 to the required network station number (slave address) now
unless station 1 is spare on the network.

b) If not continously polling the unit at least once every 2 seconds
set PNU126 to 0 turning off comms timeout trip

c) Make any changes to Parameter 121, $20 (Coil 974).
0 = 1 Stop bit
1 = 2 Stop bits

d) Store changes to eerom (save ram).

3) The 5MC standard keypad MUST BE DISCONNECTED while any optional
communication interface is fitted unless the interface provides a suitable connector.  See the
relevant application note (APP00002) for connection of the various interface cards.

4) Details of registers and Flags are available in the FD8416 series of documents.

5) Register and coil addresses start at zero; register zero is addressed as zero, register
one is addressed as one …
Allowed address ranges are  Register numbers  0…127, EEROM Registers 1000…1127,
Coils (flags) 0…1024.

6) Registers are mapped one to one, that is register one on the keypad is register one on
the Modbus.

7) Flags on the Modbus are read as holding registers i.e. read register 9 to read status2
flags. For writing flags are mapped one to one so for example the the Kick Start Flag bit 0 of
User Flags 1 (P51) is bit no 51 * 8 + 0  = Flag 408.

{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
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6.3 Specification

1. Refer to Modicon Modbus Protocol Reference Guide PI-MBUS-300 for full protocol
specification.
2. Baud rate is 9600.
3. 8 data bits, no parity, 1 stop (default) or 8 data bits, no parity, two stop bits.
4. Modbus timeout is 3.5 character times, the in message timeout  is also 3.5 character
times unlike the standard which is 1.5 character times. Further it is also possible that the
5MC will be appreciably delayed in responding to a telegram if it is checking a fault condition.
5. Broadcast is not supported.
6. 5MC parameters retain their normal numbers (0-127).
7. Flag parameters are bit positions starting at parameter 0 bit 0
8. Register numbers are 0…127
9. Coils (flags) 0…1024
10. Offline eerom Registers are 1000…1127
11. Supports

Function 03 read holding registers up to 4 words (8 parameters) in number.
Function 05 preset single coil.
Function 06 preset single register (byte).
Function 07 exception status.
Function 16 preset multiple registers upto 3 words (6 parameters).
Error 01 illegal function (write to read only parameter)
Error 02 illegal data address (bad parameter number)
Error 03 illegal data (trying to read or write too much data)
Error 06 slave busy
Error 07 negative acknowledge

{DBF unit}
{DBF unit}
{DBF unit}
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6.4 Function 03 - Read holding registers Starter 01  PNU 01, 02

This function is used to read a group of up to eight parameters from the 5MC.
The allowable address range for this function is 0-127 for working parameters and 1000 –
1127 for offline eerom parameters.
5MC parameters are bytes, Modbus reads the values from the slave as words so to speed
up communications two 5MC parameter bytes are packed into each Modbus word. The
lowest parameter is in the data Hi of the word and the next parameter is in the data Lo. This
also means that even when the read request is for one register two 5MC parameters are
read, up to 4 contiguous words (8 parameters) may be read with one query.
Modbus function 3 transaction table

6.5 Function 05 - Preset Single Coil  Starter 01 coil (flag) 408

This function is used to set or clear a single Flag, a flag is a bit within parameters 0-127. Only
flags in parameters known internally to be flag registers and marked for read write may be
preset with this function. Therefore the range of available flags is 0-1024.
The normal response for correct operation is an echo of the data. This function is only
available for software versions 56 and 67
Modbus function 5 transaction table

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 30

tratS iHsserddA 00

tratS oLsserddA 10

sretsigerfooN iH 00

sretsigerfooN oL 10

oLCRC ??

iHCRC ??

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 30

tnuoCetyB 20

ataD iH 10

ataD oL C2

oLCRC ??

iHCRC ??

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 50

iHsserddAlioC 10

oLsserddAlioC 89

iHataDecroF FF

oLataDecroF 00

oLCRC ??

iHCRC ??

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 50

iHsserddAlioC 10

oLsserddAlioC 89

iHataDecroF FF

oLataDecroF 00

oLCRC ??

iHCRC ??

{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}


Modbus

page 6-8
5MC

FD510007

6.6 Function 06 - Preset Single Register  Starter 01  PNU 12, Data 09

This function is used to set the value of a single parameter. It differs from the modbus
protocol in that only the data Lo byte of the query is written to the parameter address. The
data Hi byte is ignored.
The normal response for correct operation is an echo of the data.

Modbus function 6 transaction table

6.7 Function 07 - Exception status Starter 01

This functions format is as per the modbus standard but the bits in the value returned have
different meanings shown below. This is the quickest of the modbus functions and should be
used in the context of the 5MC to check if a station is present or check if it is busy

Modbus function 7 transaction table

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 60

iHsserddA 00

oLsserddA C0

iHataDecroF 00

oLataDecroF 90

oLCRC ??

iHCRC ??

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 60

iHsserddA 00

oLsserddA C0

iHataDecroF 00

oLataDecroF 90

oLCRC ??

iHCRC ??

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 70

oLCRC 14

iHCRC 2E

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 70

ataDnoitpecxE 00

oLCRC ??

iHCRC ??

{DBF unit}
{DBF unit}
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6.8 Function 16 - Preset Multiple Registers Starter 01  PNU 10 - 13, Data undefined

This function is used to set the values of multiple parameters. It differs from the modbus
protocol in that since all parameters are bytes they are packed into the 16 bit register space
lowest parameter number to hi byte then the next parameter in the low byte and so on up to
3 contiguous  words (6 parameters) may be preset with one query.

Modbus function 16 transaction table

6.7 continued

Returned Exception Data

tiB gninaeM

0 delbanE

1 deppotS

2 gnitratS

3 gnitimiLtnerruC

4 )etelpmoCtratS(ROT

5 gnilooC

6 mralA

7 deliaFdnammoCenilffO

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 01

iHsserddA 00

oLsserddA A0

iHsgeRfo.oN 00

oLsgeRfo.oN 20

tnuoCetyB 40

iHataD ??

oLataD ??

iHataD ??

oLataD ??

oLCRC ??

iHCRC ??

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 01

iHsserddA 00

oLsserddA A0

iHsgeRfo.oN 00

oLsgeRfo.oN 20

oLCRC ??

iHCRC ??

{DBF unit}
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6.9 Returned Errors

If there is a communication error in the query the 5MC does not reply.
If the network communication is Ok but for some reason the 5MC cannot correctly execute
the query then it will return an error reply. In an error reply the function byte is returned
OR’ed with $80 and the following byte contains the error number.  The table below shows the
query/reply that would be expected if the slave was busy

Modbus function 7 transaction table showing error response

rebmuN subdoM gninaeM

1 noitcnuFlagellI gnitirW

2 sserddAataDlagellI egnarretemarapdewollafotuO

3 ataDlagellI yreuqnisetybatadynamooT

6 ysuBevalS dnammocgnolagnimrofrepsievalS

yreuQ

dleiF etyBxeH

sserddAevalS 10

noitcnuF 70

oLCRC 14

iHCRC 2E

esnopseR

dleiF etyBxeH

sserddAevalS 10

noitcnuF 78

ataDnoitpecxE 60

oLCRC ??

iHCRC ??

{DBF unit}
{DBF unit}
{DBF unit}
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6.10 5MC Commands

The 5MC Modbus series software has a new mechanism for carrying out common functions
or offline ones which take a long time and requires the 5MC to be off and disabled. Commands
are now carried out by writing various values to a Command Register (parameter 124). For
example writing a 1 to PNU124 using function 6 disables the starter
Once a value has been written to This special register further Modbus queries will receive an
error “slave busy” until the command execution is completed. If an error occurred during the
execution of the command (say the unit was not disabled before execution) then the Offline
Command failed flag will be set. If function 7 has been used to poll the 5MC then once the
busy period is over this flag is available in the returned status byte position $80.

Parameter 124 Command Codes

Stop the 5MC responding to start commands, remote or
local.  If running the 5MC will stop immediately.  The
status of any start signal is not changed.

The 5MC will respond to new or existing start commands

The 5MC responds to start requests from the keypad/Bus
port.

The 5MC responds to start requests from the hardware
input

The 5MC is forced to a cold start

Resets the 5MC to stopped and ready state

If Starting = bus & unit is enabled, 5MC will start

5MC will always stop

rebmuN dnammoC evitcA gninaeM

1 elbasiD
retratS syawlA

2 elbanE
retratS syawlA

3 gnitratSsuB syawlA

4 etomeR
gnitratS syawlA

5 teseR
retratS syawlA

6 pirTteseR syawlA

7 tratSsuB nehW
delbanE

8 potSsuB nehW
delbanE

9 yrotcaF
tluafeD

nehW
delbasiD

siht,seulavtluafedyrotcafhtiwdedaolsimargnikrowehT
sdnoces5otpuekatyam

01 nOrewoP
tluafeD

nehW
delbasiD

erotstnenamrepehthtiwdedaolsimargnikrowehT
seulav

11 marevaS nehW
delbasiD

roferotstnenamrepehtotdevassimargnikrowehT
sdnoces5otpuekatyamsiht,esuerutuf

{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}
{DBF unit}


 

 
 

Modbus Communications – RS485 Add 
On Card for the SFE3/XFE Range  

of Soft Starters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The ability to set up, control and monitor single or 
multiple SFE3/XFE Soft starters has now been 

introduced. 
 
 

With the addition of the AP9A00 serial card it now 
allows control to be switched between an integral 
Keypad or alternately through an external isolated 

Modbus network. 
 
 



 

 

Modbus Communications for the SFE3/XFE range of Soft 
Starters  

 
• The AP9A00 is for use with version 5511 or above firmware.  
• It provides an RS485 interface with 50V isolation for demanding industrial applications.  
• The interface is suitable for connection to the Remote Keypod or a standard Modbus 

networks running at 9600 baud 8N1. 
 

Communications Technical Specification 
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Remote Keypod for the SFE3/XFE 
Range of Soft Starters 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Easy Installation - Easy Set Up – Reliability 

 
Panel mounting 

 
The Keypod is invaluable for multiple 

installations and can eliminate many control 
items. 

 
 



 

 

Remote Keypod 
For the SFE3/XFE Range of Soft Starters 

 
 

• Can be used on a one to one basis, or one Keypod can control several Soft Starters 
 

• Seven buttons with individual Start and Stop 
 

• Display via a 2 line 32 character LCD 
 

• Eliminates panel mounted Start and Stop push buttons, 
          Ammeters, Run, Top of Ramp and Alarm Lamps 

 
• The Keypod gives continuous display of motor phase current and control status 

        Starting, Stopping, Full Volts, Optimising, Current Limitation, 
Overload and Fault Indication 

 
Keypod Concept 

 
 

 
 

 SD0009103 



 
 
 
 
 
 
 

Application Note : APP0000208 Simple Softstart Network.doc 26/02/2008 

 

SOFT STARTERS & ENERGY OPTIMISING SOFT STARTERS 

 

Fairford Electronics Limited, Coombe Works, Derby Road, Kingsbridge, Devon TQ7 1JL, United Kingdom 

TEL: + 44 (0) 1548 857494    FAX: + 44 (0) 1548 853118    EMAIL: sales@fairford.co.uk    WEB: www.fairford.co.uk 

Registered No.: 1559267 England     VAT No.: GB 367 2844 24      

 

5MC SoftStarters, as standard are controlled by a Modbus serial protocol (see FD5100 Modbus Manual). The addition of 
an AP9A00 Serial card allows this control to be switched between the integral keypad or alternatively through an external 
isolated RS485 network. 
The AP9A00 circuit board and AMISC002 Keypod have been designed to connect via a standard CAT5 RJ45 terminated 
ethernet cable.  Additionally the AP9A00 is fitted with a second RJ45 connector allowing a number of soft starters to be 
connected together.  Alternatively standard twisted pair wiring may be used via the secondary screw terminals. When 
specifying a Simple Starter Network 3 main parts are required  
1: SoftStarts fitted with AP9A00 comms cards.  
2: Modbus Master or AMISC002 Keypod.  
3: Cabling  

 

5MC Soft Start Station 1

Links fitted to AP9A00 :

First Starter J1,J2,J3

AP9A00 RJ,RJ

Comms card

5MC Soft Start Station 2

Links fitted to AP9A00 :

All middle Starters

NONE

AP9A00 RJ,RJ

Comms card

5MC Soft Start Station 3

Links fitted to AP9A00 :

Last Starter J4,J5

AP9A00 RJ,RJ

Comms card

Network

Start

Network

End

Master

Keypod

AMISC002

5MC Soft Start Station 1

Links fitted to AP9A00 :

All middle Starters None

5MC Soft Start Station 2

Links fitted to AP9A00 :

All middle Starters

NONE

AP9A00 RJ,ST

 Comms card

5MC Soft Start Station 3

Links fitted to AP9A00 :

Last Starter J4,J5

Network

Start

Network

End

Modbus

Master PLC or

HMI

Network Application AP9A00 fitted with screw terminal and using twisted

pair cabling

PLC

b a g

Terminating

resistor b a g
AP9A00 RJ,ST

 Comms cardb a g
AP9A00 RJ,ST

 Comms cardb a g
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J1 –J5 Link Options 
 
• L1: when linked 12V is passed through to the RJ45 connectors. This is for use with the FE net only, it supplies power 

to the remote Keypod, even then only the unit closest to the Keypod should have this link fitted. 
 

• L2: when linked the on board 1k grounding resistor is shorted out. This is for use with FE net only, even then only the 
unit closest to the Keypod should have this link fitted. 
 

• L3: when linked the serial comms isolated ground is connected to the local unit ground. If multiple MAX3157 (isolated 
comms) chips are connected one must have this link shorted. 
 

• L4: when linked a 100 ohm terminating resistor is connected between the A and B RS485 lines on both the RJ45 and 
screw terminal connections. For RS485 networks only the nodes at each physical end of the network have terminating 
resistors fitted. 
 

• L5: when linked a 1k resistor is connected between screw terminal G and local ground. Normally only one of the units 
would have this link fitted. 
 

• For Keypod RJ45 1 to 1 connection with starter fit links 1,2,4,5 
 

• For PLC/HMI twisted pair connection 1 to 1 with starter fit terminating resistor (may be internal) at PLC/HMI end and 
links 4 &5 on starter.  

 

 
 
 
 

Cable to single pole

switch. When closed

the local keypad is

selected. When

open the remote

keypod / RS485

network is selected.

B
J1  -  5

Primary RJ45 for

connecting to a

Keypod or

another AP9A00

board

Secondary RJ45

connector for

connecting to

another AP9A00

board .

26 way pin

header for

connection to

5MC Add on

PCB.

AP9A00 PCB

Connection to on

board keypad
Communication

options selection

links Fault

Board Power on

Receive

Transmit

Led's
A G

Alternative RS485

Connection for

HMI or PLC

S
c
re
e
n

When used with FE Keypods Use RJ45 connectors

When used with PLC/HMI use Screw terminals.

1. AP9A00 cards must be version  X8+ 
2. AP9A00 isolation level   50V 
3. Maximum number of starters 8 
4. 5MC minimum software level 56.09 OR 67.03 
5. Keypod minimum software level 1.070 
6. Standard settings are   9600 baud,8,n,1 
7. Cable    RJ45 Twisted 

                                                         pair CAT5 
                                                         Ethernet  

8. Maximum network length must not exceed 25M. 
9. The keypod is only able to control one starter at a 

time. 
10. While the keypod is showing the starter status, 

pressing the up arrow changes to the next connected 
starter. 

11. Most Communication parameters require the unit to 
be disabled before adjustment is allowed. 

12. When initially setting up the network one starter at a 
time is added and it’s unique station number must be 
allocated.  

13. It is important to keep the network cabling separate 
from any power and electric control wiring. 

14. On factory fitted units an external switch 
Local/Remote is provided to switch between internal 
keypad and external RS485 /Keypod. 

Local 

Remote 

Switch located 
on side/front of 
the unit when 
factory fitted. 
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AP9A00 Circuit board in fitted position on 5MC card 

 

 
 

APCB9A00X8 circuit board 
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