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1. MOUNTING DESCRIPTION 

1.1 Flat cable selection and connection to 
control board 

3 

4 

Position Description 

1 Extra long 8-8 pole flat cable for size 5 inverters. 

2 Long 8-8 pole flat cable for FDU & VFX size 1-4. 

3 Short 8-8 pole flat cable for VFB/MSF. 

4 
Long 8-12 pole flat cable for old version of control 
board (FDU only). 

Note! Flat cable number 4 should only be used only on old FDU control 
boards where contact X4 is 12 pole. 

IMPORTANT! Make sure that the flat cable is connected with the 
correct polarity in both ends. Incorrect fitting may result in damage to 
the circuit boards! The male contacts (on the flat cable) has a pin 
which matches the hole of the circuit board mircomatch contacts. 
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Connect the flat cable to the female micromatch contact X4 on 
the control board. The male/female contact must have the same 
number of poles. 

PIN must be guided into the HOLE! 
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1.2 Select product type and follow the 
instructions 

MSF 017-250 / VFB 

Position Description 

1 
Remove the original lid on top before installing the 
option. 

Position Description 

2 
Mount the option into place with 3x M3x4 screws 
+ 3 x washers. 

3 
Mount flat cable between control board and option. 
Note! Polarity! (see step 1) 
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MSF 310-1400 

Position Description 

1 Start by removing the lid. 

Position Description 

2 Mount the option with 3x M3x4 screws + washers. 

3 
Connect the flat cable between the option and con- 
trol board. Note! Polarity! (see step 1) 
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Position Description 

Connect the flat cable between the option and con- 
trol trol board. Note! Polarity! (see step 1) 
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FDU size 1 

Position Description 

1 
Attatch the scorn option to the acrylic glass plate 
with 3x M3x8 screws (on top) with M3 nut (on the 
bottom side). 

2 
Make sure that the enclosed ground cable is 
attatched to the upper right screw (see picture). 

Note! Orientation of option compared with the arcylic glass plate (hole 
in plate to the left of the option). 

MOUNTING DESCRIPTION 7 
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Position Description 

3 
Mount lx M4x30 METAL spacer in this corner. 
Note! Position of the METAL spacer is important!!! 

4 Mount 3x (2x M4x15) NYLON spacers here. 

Position Description 

5 
Mount the plate onto the spacers with 4 x M4x8 
screws + washers. 

6 Note! connect the ground cable from the option to 
the metal spacer in the uppper right corner. 

8 MOUNTING DESCRIPTION 
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Position Description 

7 

Connect the flatcable to the 8 pole female micro- 
match contact. NOTE! Polarity of the flat cable (see 
step 1). 

8 
If you are using an old control board: Connect the 
PPU-cable to the control board through the hole in 

the acrylic glass plate. 

FDU and VFX size 2 

Position Description 

1 
Mount the option on 3 x M3x35 metal spacers with 
3 x M3x4 screws + washers. 
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Position Description 

2 
Connect the flatcable from the controlboard to the 
options 8-pole micromatch contact. Note! Polarity! 
(see step 1) 

3 Fasten flat cable with clip here 

FDU and VFX size 3-4 

Position Description 

1 
Mount the option on 3 x M3x35 metal spacers with 
3 x M3x4 screws + washers. 

2 
Connect the flatcable to scorn option. Note! Polar- 
ity! (see step 1). 
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FDU and VFX size 3-4 

Position Description 

3 
Fasten the flat cable between option and control- 
board with a clip. 

FDU and VFX size 5 

Position Description 

1 
Connect flatcable to scorn option. Note! Polarity! 
(see step 1). 

2 
Mount the option on 3 x M3x35 metal spacers with 
3 x M3x 4 screws + washers. 
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Combination: VFX size 2 with scorn and CR10 option 

Position Description 

CR10 option. 

Combination: VFX size 5 (or 4) with scorn and CRIO option 

Position Description 

1 
Let the flat cable to the scorn option go under CR10 
option. 

2 CR10 option. 

Combination: VFX with both scorn and PTC option 

MOUNTING DESCRIPTION 12 
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Position Description 

1 Fasten flat cable with clip. 

2 PTC on top of control board. 

Combination: VFX with both scorn and Encoder option 

Position Description 

1 Fasten flat cable with clip. 

2 Encoder option on top of control board. 

MOUNTING DESCRIPTION 13 
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1.3 General information 

Position Description 

1 
Fasten the flatcable(s) with enclosed clips as close 
to the metal plate as possible. (picture = example) 

Position Description 

1 
Superfluous flat cable length should be folded 
together and put in clip. (picture = example) 

MOUNTING DESCRIPTION 14 
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2. PARAMETER LIST FOR MSF 

Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual MOD- 
BUS message. 

The following table explains the relations between logical 
numbers and actual numbers inside MODBUS messages. 

Parameter type 
Modbus logical 

numbers Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Status 10001 - 20000 0 - 9999 (Logical-10001) 

Input Registers 30001 - 40000 0 - 9999 (Logical-30001) 

Holding Registers 40001 - 50000 0 - 9999 (Logical-40001) 

The product MSF menu column show the menu number on the 
PPU (Parameter Presentation Unit) for the parameter. 

For more information on any parameter/function, see 
Instruction Manual Master Start MSF Softstarter. 

PARAMETER LIST FOR MSF 15 
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2.1 Coil status list 
Table 1 Coil status list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop=0, Run=1 

3 2 Jog forward Stop=0, Run=1 

4 3 Jog reverse Stop =O, Run=1 

5 4 Auto-set monitor 0->1 = Auto-set 089 

6 5 
Reset power con- 
sumption 0->1 = Reset 206 

26 25 Pump control Off, on; off=0, on=1 022 

27 26 Full voltage start 
D.O.L. 

Off, on; off=0, on=1 024 

28 27 By pass Off, on; off=0, on=1 032 

29 28 Power factor control 
PFC 

Off, on; off=0, on=1 033 

30 29 Motor PTC input No, yes; no=0, yes=1 071 

31 30 Run at single phase 
input failure No, yes; no=0, yes=1 101 

32. 31 Run at current limit 
time-out No, yes; no=0, yes=1 102 

33 32 Jog forward enable No, yes; no=0, yes=1 103 

34 33 Jog reverse enable No, yes; no=0, yes=1 104 

35 34 Phase reversal alarm Off, on; off=0, on=1 088 
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2.2 Input status list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product) 

MSF 
menu 

10001 0 
Locked key- 
board info 0=Unlocked, 1=Locked 221 

10003 2 Pre-Alarm status 0=No Pre -Alarm, 

10004 3 
Max Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-Alarm 

10005 4 Min Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-alarm 
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2.3 Input register list 
Table 2 Input register list 

Modbus 
logial 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

30001 0 Power consumption high word 0-2E9 Wh,1Wh<->1 205 

30002 1 Power consumption low word 205 

30005 4 Output shaft power high word 0-+-2E9 W,1 W<->1 203 

30006 5 Output shaft power low word 203 

30007 6 Operation time high word 1 hour <->1 208 

30008 7 Operation time low word 1 hour <->1 208 

30011 10 Shaft torque high word 
- 0 +-2E8 Nm, 1Nm 0. 

<-> 1 
207 

30012 11 Shaft torque low word II 207 

30017 16 Software version r01==> HB = release 
code, LB =01 

30018 17 Software variant v001==> HB = 0, LB 
=01 

30019 18 Current 0-6553.5A, 0.1A<->1 005 

30020 19 Phase 1 current 211 

30021 20 Phase 2 current II 212 

30022 21 Phase 3 current ,. 213 

30024 23 Line main voltage 0-6553.5V, 0.1V<->1 202 

30025 24 Line main voltage 1 214 

30026 25 Line main voltage 2 ., 215 

30027 26 Line main voltage 3 " 216 

30028 27 Softstarter type 0-19 

30029 28 Control start by / Control 
mode 

1= Keyboard 
2= Remote 
3= Serial comm. 

006 

30031 30 Serial comm. unit address 1-247 111 

PARAMETER LIST FOR MSF 18 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 21 of 365



Table 2 Input register list (continuing) 

Modbus bus 
!ogl! 

no 

Modbus Function/Name Range/Unit 
Product 

MSF 
menu 

30032 31 Serial comm. baudrate 
2400-38400 Baud, 
100 Baud <-> 1 

112 

30033 32 Serial comm. parity 
0=No parity 
1=Even parity 

113 

30034 33 Serial comm. contact broken 0-2 114 

30035 34 Actual parameter set 1-4 

30036 35 Shaft power % 
-200% -+200% 
1%<-> 1 

090 

30037 36 Heatsink temperature °C, 
0.1° 
30.0 - 100.0°C, 

<=> 1 

30041 40 Operation mode 1-7 

30042 41 Operation status 1-11 

30047 46 Used thermal capacity 0-150 %, 1%<->1 073 

30048 47 Power factor 0.00-1.00,0.01<->1 204 

30051 50 Phase sequence 

0-2 
0 = None, 
1 = RST, 
2 = RTS 

087 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30103 102 Trip message 1 0- 16 901 

30106 105 Trip message 2 See trip message 1. 902 

30109 108 Trip message 3 See trip message 1. 903 

30112 111 Trip message 4 See trip message 1. 904 

30115 114 Trip message 5 See trip message 1. 905 

30118 117 Trip message 6 See trip message 1. 906 
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Table 2 1 iput register list (continuing) 

Modbus 
!ogle! 

no 

Modbus 
o n 

Function/Name Range/Unit 
Product 

MSF 
menu 

30121 120 Trip message 7 See trip message 1. 907 

30124 123 Trip message 8 See trip message 1. 908 

30127 126 Trip message 9 See trip message 1. 909 

30130 129 Trip message 10 See trip message 1. 910 
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2.4 Holding register list 
Table 3 Holding register list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

40001 0 Nominal motor voltage 200.0-700.0V 
0.1V<->1 041 

40002 1 Nominal motor frequency 50-60Hz 1Hz<->1 046 

40003 2 Nominal motor current 150% Insoft in 25 % 
Amp.0.1A<->1 042 

40004 3 Nominal motor speed - 500 3600 Rpm 
Bit15=0->1rpm<->1 044 

40005 4 Nominal motor power 

25 %- 150% Pnsoft in 
W; 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

043 

40006 5 Nominal motor cos phi 
phi = Cos 50-100, p 

1.00 <-> 100 045 

40013 12 Start delay monitor 1-250sec ,lsec<->1 091 

40014 13 Max alarm response delay 0.1-25.0sec 0.1s->1 093 

40015 14 Max alarm limit 5-200% Pn 1%<->1 092 

40016 15 Max pre-alarm response 
delay 

" 0.1 - 25.0sec, 
0.1sec <=>1 
VFB 40014 is used for 
all delays" 

093 

40017 16 Max pre-alarm 5-200% Pn 1%<->1 094 

40018 17 Min alarm response delay 0.1-25.0sec 0.1s<->1 099 

40019 18 Min alarm limit 5-200% Pn 1%<->1 098 

40020 19 Min pre-alarm response 
delay 0.1-25.0sec 0.1s<->1 097 

40021 20 Min pre-alarm 5-200% Pn 1%<->1 096 

40022 21 Parameter set 
0 = External input 

selection 
1-4 = Par. set 1-4. 

061 

40023 22 Relay 1 1-5 051 

40024 23 Relay 2 1-5 052 
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Table 3 Holding register list (continuing) 

Modbus 
logical 

no 

Modb us 
no Function/Name Range/Unit 

Product 
MSF 
menu 

40028 27 An In 1, setup 

0= OFF, No remote 
analogue control. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

023 

40037 36 An Out 1, function 1- 3 055 

40038 37 An Out 1, setup 

0= OFF, No analogue 
output. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

054 

40040 39 An Out 1, scaling 5 - 150% 1% <-> 1 056 

42001 2000 Initial voltage at start 25-90% U, 1% Un<->1 001 

42002 2001 Start time ramp 1 1-60sec, 1 sec<->1 002 

42003 2002 Step down voltage at stop 100-40% U,1% Un<->1 003 

42004 2003 Stop time ramp 1 Off,1-120sec, 1s<->1 004 

42005 2004 Initial voltage start ramp 2 30-90% U, 1% Un<->1 011 

42006 2005 Start time ramp 2 Off,1-60sec , 1sec <->1 012 

42007 2006 Step down voltage stop 
ramp 2 

100-40% U, 
1% Un<->1 013 

42008 2007 Stop time ramp 2 Off,1-120sec, 1s<->1 014 

42009 2008 Initial torque at start 0-250% Tn,1% Tn<->1 016 

42010 2009 End torque at start 50-250% Tn, 
1% Tn<->1 017 

42011 2010 Torque control 

Off = Torque control 
OFF 
1 = Linear 

characteristic. 
2 = Square 

characteristic. 

025 

42012 2011 Voltage ramp with current 
limit 

Off, 150-500% In 
1% In<->1 020 

42013 2012 Current limit at start Off, 150-500% In 
1% In<->1 021 

42014 2013 DC-Brake current limit 100-500 % In 
1% I n<->1 035 

42015 2014 DC-Brake active time Off, 1-120sec, 1s<->1 034 
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Table 3 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 

menu 

42016 2015 Torque boost current limit 300-700% In 
1% In<->1 031 031 

42017 2016 Torque boost active time Off, 
0.1s0.1-2.0sec ec<->1 030 

42018 2017 External input edge control Off 
1 edge<->1 

edges, , 1-100 058 

42019 2018 Slow speed torque 10-100, 10 <->10 037 

42020 2019 Slow speed time at start Off, 1-60sec, 1s<->1 038 

42021 2020 Slow speed time at stop Off, 1-60sec, 1s<->1 039 

42022 2021 Slow speed DC-Brake time Off, 1-60sec, 1s<->1 040 

42023 2022 Motor thermal protection 
class Off, 2-40sec, 1s<->1 072 

42024 2023 Starts per hour limitation Off, 1-90/hour, 1<->1 074 

42025 2024 Locked rotor alarm Off, 1-10 0. .0sec 
0.1 sec<->1 075 

42026 2025 Voltage unbalance alarm 2-25% Un, 1% Un<->1 081 

42027 2026 Response delay voltage 
unbal. Off,1-60sec, lsec< ->1 082 

42028 2027 Over voltage alarm 
1% Un<-> 
100-150% Un 

1 
083 

42029 2028 Response delay over volt- 
age Off, 1-60sec, 1s<->1 084 

42030 2029 Under voltage alarm 75-100% Un 
1% Un<->1 085 

42031 2030 Response delay under volt- 
age 

Off, 1-60sec, 
1sec <->1 086 

42032 2031 Reset to factory settings No, yes; no=0, yes=1 199 

42033 2032 Reference signal for ana- 
logue input control 0-32767 

42034 2033 End torque at stop 0-100% of In, 1%<->1 19 

42035 2034 Brake method 1=dy 1= dynamic brake; 
2=reverse brake 36 

42036 2035 Digital input selection See description in 
3.12.10 57 
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3. PARAMETER LIST FOR VFB/ 
VFX 

Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual MOD- 
BUS message. 

The following table explains the relations between logical num- 
bers and actual numbers inside MODBUS messages. 

Parameter type 
Modbus 
logical 

numbers 
Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Registers 30001 - 

40000 0 - 9999 (Logical-30001) 

Holding Registers 40001 - 

50000 0 - 9999 (Logical-40001) 

The product VFB/VFX menu 
on the control panel for the par 

For more information on any 
tion Manual VFB/VFX. 

column show the menu number 
ameters. 

parameter/function, see Instruc- 

PARAMETER LIST FOR VFB/VFX 24 
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3.1 Coil status list 

Table 4 Coil status list 

Modbus 
logical no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop=0, Run=1 

3 2 Run Right 1=Run R 

4 3 Run Left 1=Run L 

5 4 Auto-set monitor 0->1 = Auto-set 815 

6 5 
Reset power con- 
sumption 

0->1 Reset 6F1 

7 6 Reset Run-Time 0->1 = Reset 6D1 

8 7 Reset Trip Log 0->1 = Reset 7B0 

10 9 Auto-restart, 
Overtemp trip Off, on; off=0, on=1 242 

11 10 Auto-restart, 12t Off, on; off=0, on=1 243 

12 11 Auto-restart, 
Overvolt D 

Off, on; off=0, on=1 244 

13 12 Auto-restart, 
Overvolt G 

Off, on; off=0, on=1 245 

14 13 Auto-restart, 
Overvolt L 

Off, on; off=0, on=1 246 

15 14 Auto-restart, PTC Off, on; off=0, on=1 247 

16 15 Auto-restart, 
External trip Off, on; off=0, on=1 248 

17 16 Auto-restart, 
Phase loss motor Off on; off=0, on=1 " 249 

18 17 Auto-restart, 
Alarm Off, on; off=0, on=1 24A 

19 18 Auto-restart, 
Locked rotor Off, on; off=0, on=1 24B 

20 19 Auto-restart, 
Power fault Off, on; off=0, on=1 24C 

22 21 Auto-reset, 
comm_error 

Off, on; off=0, on=1 24D 

30 29 Motor PTC input no, yes; no=0, 
yes=1 271 

PARAMETER LIST FOR VFB/VFX 25 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 28 of 365



3.2 Input register list 

Table 5 Input register list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

30001 0 Power consumption high 
word 0-2E9 Wh, 1 Wh<->1 6F0 

30002 1 
Power consumption low 
word 6F0 

30003 2 Electrical power high word 0 -+ -2E9 W, 1 W<->1 640 
30004 3 Electrical power low word 640 

30005 4 Output shaft power high 
word 

0 - + - 2E9 W, 
1 W< ->1 630 

30006 5 
Output shaft power low 
word 630 

30007 6 Operation time high word 0 - 65535 h, 1 h<->1 6D0 

30008 7 Operation time low word 0 - 59 Min, 1 min<->1 6D0 

30009 8 Mains time hour 0 - 65535 h, 1 h<->1 6E0 

30010 9 Mains time min 0 - 59 Min, 1 min<->1 6E0 

30011 10 Shaft torque high word 2-i+-N2mE8<- N> m1 , 620 

30012 11 Shaft torque low word 620 

30013 12 Process speed high word 1 - + - 2E8 Rpm, 
1 rpm<->1000 6G0 

30014 13 Process speed low word II 6G0 

30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610 

30016 15 Shaft speed low word 610 

30017 16 Software version 

V1.23 -> Release 
Bit 15-14= 0,0 
Bit 13-8=1, 
LB =23 

920 

30018 17 Option/variant version 
OPT V2.34 -> 
HB = 2, 
LB =34 

920 

30019 18 Current 0-6553.5 A, 0.1A <-> 1 650 

30023 22 Output voltage 0-6553.5 V, 0.1V<->1 660 

30028 27 Product type number 910 
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Table 5 It put register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30029 28 Control start by / Control 
mode 

0=Remote, 
1=Keyboard, 
2=Serial comm 

30030 29 Control ref by 
0=Remote 
1=Keyboard 
2=Serial comm 

30031 30 Serial comm. unit address 1-247 262 

30032 31 Serial comm. baudrate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

30035 34 Actual parameter set 
0-3; 
0= A, 2=C, 
1 =B 3=D 

3XX 

30036 35 Shaft torque % -400%-+400% 1%<->1 620 

30037 36 Cooler temperature -40.0-+100.0°C, 
0.1°C<->1 690 

30038 37 Frequency 0-2000.0Hz, 
0.1Hz<->1 670 

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680 
30040 39 Warning 0-31 6H0 

30043 42 Digital input status 6B0 

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6C0 

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6C0 

30046 45 Param_version For internal use 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30101 100 Trip time 1 h 0-65535 h, 1h<->i 710 

30102 101 Trip time 1 min 0-59 Min, 1 min<->1 710 

30103 102 Trip message 1 0-31 710 

30104 103 Trip time 2 h 0-65535 h, 1h<->1 720 

30105 104 Trip time 2 min 0-59 Min, 1 min<->1 720 
30106 105 Trip message 2 See trip message 1. 720 

30107 106 Trip time 3 h 0-65535 h, 1h<->1 730 
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Table 5 It put register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30108 107 Trip time 3 min 0-59 Min, 1 min<->1 730 

30109 108 Trip message 3 See trip message 1. 730 

30110 109 Trip time 4 h 0-65535 h, 1h<->1 740 

30111 110 Trip time 4 min 0-59 Min, 1 min<->1 740 
30112 111 Trip message 4 See trip message 1. 740 

30113 112 Trip time 5 h 0-65535 h, 1h<->1 750 

30114 113 Trip time 5 min 0-59 Min, 1 min<->1 750 

30115 114 Trip message 5 See trip message 1. 750 

30116 115 Trip time 6 h 0-65535 h, 1h<->1 760 

30117 116 Trip time 6 min 0-59 Min, 1 min<->1 760 

30118 117 Trip message 6 See trip message 1. 760 

30119 118 Trip time 7 h 0-65535 h, 1h<->1 770 

30120 119 Trip time 7 min 0-59 Min, 1 min<->1 770 

30121 120 Trip message 7 See trip message 1. 770 

30122 121 Trip time 8 h 0-65535 h, 1h<->1 780 

30123 122 Trip time 8 min 0-59 Min, 1 min<->1 780 

30124 123 Trip message 8 See trip message 1. 780 

30125 124 Trip time 9 h 0-65535 h, 1h<->1 790 

30126 125 Trip time 9 min 0-59 Min, 1 min<->1 790 

30127 126 Trip message 9 See trip message 1. 790 

30128 127 Trip time 10 h 0-65535 h, 1h<->1 7A0 

30129 128 Trip time 10 min 0-59 Min, 1 min<->1 7A0 

30130 129 Trip message 10 See trip message 1. 7A0 
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3.3 Holding register list 
Table 6 Holding register list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40001 0 Nominal motor voltage 100.0-700.0V 222 
40002 1 Nominal motor frequency 50-300Hz 223 
40003 2 Nominal motor current 25% l_nom-3200.0A 224 

40004 3 Nominal motor speed 
100-18000 rpm 
Bit15=0->1rpm<->1 
Bit15=1->10Orpm<->1 

225 

40005 4 Nominal motor power 
1-3276700W 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

221 

40006 5 Nominal motor cos phi 50-100, cos phi =1.00<->100 226 

40007 6 Motor ventilation 
0=Off, 
1=Se lf, 
2=Forced 

227 

40008 7 Remote input level edge 0=Level, 
1=Edge 215 

40009 8 Encoder pulses 5-32767 pulses/rev 252 

40010 9 Encoder enable 0=Off 
1=On 251 

40011 10 Aarm select 

0=Off, 
1=M ax , 

2=M in, 
3=M in+max 

811 

40012 11 Ramp enable 0=Off, 
1=On 812 

40013 12 Start delay monitor 0-3600sec 813 

40014 13 Max alarm response 
delay 0.1- 90.0sec 814 

40015 14 Max alarm limit 0-400% Tn 816 

40017 16 Max pre-alarm 0-400% Tn 817 

40019 18 Min alarm limit 0-400% Tn 818 

40021 20 Min pre-alarm 0-400% Tn 819 

40022 21 Parameter set 

0=A, 4 =D13, 
1=B, 5=DI3+4, 
2=C, 6=Comm 
3=D, 

234 

40023 22 Relay 1 0-21 451 
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Table 6 Holding reg'ster list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40024 23 Relay 2 0-21 452 

40027 26 An In 1, function 
0=Off, 
1=Speed, 
2=Torque 

411 

40028 27 An In 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

412 

40029 28 An In 1, offset -100% - +100% 1% <-> 1 413 
40030 29 An In 1, gain -4.00 - +4.00, 0.01 <-> 1 414 

40031 30 An In 1, bipolar 0=Off, 
1=On 415 

40032 31 An In 2, function 
0=Off, 
1=Speed, 
2=Torque 

416 

40033 32 An In 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

417 

40034 33 An In 2, offset -100% - +100% 1% <-> 1 418 
40035 34 An In 2, gain -4.00 - +4.00 

40036 35 An In 2, bipolar 1=Off, =On 41A 

40037 36 An Out 1, function 

0=Torque, 
1=Sp 4=Current eed, , 

2=Shaft power, 5=El.power, 
3=Frequency, 6=Outp.voltage 

431 

40038 37 An Out 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

432 

40039 38 An Out 1, offset -100% - +100% 1% <-> 1 433 

40040 39 An Out 1, gain -4.00 - +4.00 0.01 <-> 1 434 

40041 40 An Out 1, bipolar 0=Off, 
1=On 435 

40042 41 An Out 2, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 

power, 6=0utp. 
3=Frequency, voltage 

436 

40043 42 AnOut 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

437 

40044 43 AnOut 2, offset -100% - +100% 1% <-> 1 438 
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Table 6 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40045 44 An Out 2, gain -4.00 - +4.00, 0.01 <-> 1 439 

40046 45 An Out 2, bipolar 0=Off, 
1=On 43A 

40063 62 CA1 Value 

"O=Speed, 1=Torque, 
2=Shaft_Power, 3=EI Power, 
4=Current, 5=Output Voltage, 
6=Frequency, 
7=DC voltage, 8=Tempera- 
ture, 9=Energy, 10=Run 
Time, 
11=Mains Time, 12=Process 
Speed, 13=Anin1, 14=Anin" 

821 

40064 63 CA1 Level 0-1E6 depending on 40063 822 

40065 64 CA2 Value 

"O=Speed, 1=Torque, 
2=Shaft_Power, 3=EI Power, 
4=Current, 5=Output Voltage, 
6=Frequency, 
7=DC voltage, 8=Tempera- 
ture, 9=Energy, 10=Run 
Time, 
11=Mains Time, 12=Process 
Speed, 13=Anin1, 14=Anin" 

823 

40066 65 CA2 Level 0-1E6 depending on 40065 824 

40067 66 CD1 

"O=DigIn1, 1= Digln2, 
2= Digln3, 3= Digln4, 4=Acc, 
5=Dec, 
6 =12t, 7=Run, 8=Stop, 
9=Trip, 10=Max Alarm, 
11=Min Alarm, 12=Vlimit, 
13=AtMaxSpeed, 14=Climit, 
15=Tlimit, 16=Overtemp, 
17=Overvolt G, 18=Overvolt 
D," 

825 

40068 67 CD2 

"O= Diglnl, 1= Digln2, 
2= Digln3, 3= Digln4, 4=Acc, 
5=Dec, 
6=I2t, 7=Run, 8=Stop, 
9=Trip, 10=Max Alarm, 
11=Min Alarm, 12=Vlimit, 
13=AtMaxSpeed, 14=Climit, 
15=Tlimit, 16=Overtemp, 
17=Overvolt G, 18=Overvolt 
D," 

825 
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Table 6 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40069 68 Logic Y Arg1 
0=CA1, 1=!A1, 2=CA2, 
3=!A2, 4=CD1, 5=!D1, 
6=CD2, 7=!D2 

831 

40070 69 Logic Y op 1 1=&, 2=+,3=^ 832 

40071 70 Logic Y Arg2 
0=CA1, 1=!A1, 2=CA2, 
3=!A2, 4=CD1, 5=!D1, 
6=CD2, 7=!D2 

833 

40072 71 Logic Y op2 0=. 1=&, 2=+,3=^ 834 

40073 72 Logic Y Arg3 
0=CA1, 1=!A1, 2=CA2, 
3=!A2, 4=CD1, 5=!D1, 
6=CD2, 7=!D2 

835 

40074 73 Logic Z Arg1 
0=CA1, 1=!A1, 2=CA2, 
3=!A2, 4=CD1, 5=!D1, 
6=CD2, 7=!D2 

841 

40075 74 Logic Z op 1 1=&, 2=+,3=^ 842 

40076 75 Logic Z Arg2 
0=CA1, 1=!A1, 2=CA2, 
3=!A2, 4=CD1, 5=!D1, 
6=CD2, 7=ID2 

843 

40077 76 Logic Z op 2 0=. 1=&, 2=+,3=^ 844 

40078 77 Logic Z Arg3 
0=CA1, 1=!A1, 2=CA2, 
3=IA2, 4=CD1, 5=!D1, 
6=CD2, 7=!D2 

845 

41001 1000 Comm, ref 100% <-> 0x2000 

41002 1001 Operation.drive mode 
0=Speed, 
1=Torque, 
2=V/Hz 

211 

41003 1002 Operation.ref ctrl 
0=Remote, 
1=Keyboard, 
2=Comm 

212 

41004 1003 Operation.run stop ctrl 

0=Remote, 3= Rem /diginl, 
1=Keyboard, 4=Comm/ 
digin1 
2=Comm, 

213 

41005 1004 Operation.rotation 0=R+L, 1=R, 2=L 214 

41006 1005 Utility.auto restart mask 16-bit mask 

41007 1006 Utility.auto restart 0-10 241 

41008 1007 Digln 1 0-11 421 

41009 1008 Digln 2 0-11 422 
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Table 6 Holding register list (continuing) 

Modbus 
logical 

no 

M odb us 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

41010 1009 Digln 3 0-11 423 
41011 1010 Digln 4 0-11 424 

41014 1013 Dig Out 1 0-21 441 
41015 1014 Dig Out 2 0-21 442 

41018 1017 Crio enable 0=Off, 
1=On 281 

41019 1018 Crio control 
0=4-Speed, 
1=3-pos, 
2=Analogue 

282 

41020 1019 Crio relay 1 0-21 283 
41021 1020 Crio relay 2 0-21 284 

41022 1021 Process unit 
0=None, 3=m/s, 
1=rpm, 4=/min, 
2=%, 5=/hr 

6G1 

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6G2 

41024 1023 Multiple display 1 

0=Speed, 6=Frequency, 
1=Torque, 7=DC voltage, 
2=Shaft power,8=Temp, 
3=EI power, 9=Drive 
4=Current, status, 
5=Voltage, 10=Process 

speed 

110 

41025 1024 Multiple display 2 See 41024 120 

41026 1025 Utility language 
0=English, 3=Dutch, 
1=German, 4=French 
2=Swedish, 

231 

41027 1026 Utility keyboard locked 0=Unlocked, 1=Locked 232 
41028 1027 Serial corn. address 1-247 262 

41029 1028 Serial corn. Baud-rate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

41031 1030 Serial contact broken 0=Continue, 1=Trip, 2=Warn- 
ing 

41032 1031 MVB card on/off 0=Off, 
1=On 291 
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Table 6 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

41081 1080 Dev Delay 50-999ms 

41082 1081 Set Load 25-100%, 101%=Off 
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Table 7 Parameter set A 

*** ... VFB/VFX 
Parameter set A 

* ** *** 

41101 1100 Acceleration time 0.00-3600.00 311 
41102 1101 Deceleration time 0.00-3600.00 313 
41103 1102 Q-stop time 0.00-3600.00 31B 

41104 1103 Acceleration shape 0=Linear, 
1=S-curve 312 

41105 1104 Deceleration shape 0=Linear, 
1=S-curve 314 

41106 1105 Q-stop shape 0=Linear 

41107 1106 start mode 0=fast, 1=Normal DC 315 

41108 1107 stop mode 0=decelation, 1=coast 316 
41109 1108 brake release time 0.00-3.00, 0.01s<=>1 317 

41110 1109 brake engage time 0.00-3.00, 0.01s<=>1 318 

41111 1110 Wait before brake 
time 0.00-3.00, 0.01s<->1 319 

41112 1111 Vector brake 0=Off, 
1=On 31A 

41113 1112 Spinstart 0=Off, 
1=On 31C 

41114 1113 Motor pot function 0=Volatile, 
1=Non-vol at i le 

325 

41115 1114 Minspeed mode 
0=Scale, 
1=Limit, 
2=Stop 

323 

41116 1115 Minimum speed 0- Maximum speed, 321 

41117 1116 Maximum speed Minimum speed-2*motor sync speed, 322 

41118 1117 Preset speed 1 0-2*Motor sync speed, 326 

41119 1118 Preset speed 2 0-2*Motor sync speed, 327 

41120 1119 Preset speed 3 0-2*Motor sync speed, 328 

41121 1120 Preset speed 4 0-2*Motor sync speed, 329 

41122 1121 Preset speed 5 0-2*Motor sync speed, 32A 

41123 1122 Preset speed 6 0-2*Motor sync speed, 32B 

41124 1123 Preset speed 7 0-2*Motor sync speed, 32C 

41125 1124 Skip speed 1 Low 0.2 *Motor sync speed, 32D 

41126 1125 Skip speed 1 High 0-2*Motor sync speed, 32E 

41127 1126 Skip speed 2 Low 0-2*Motor sync speed, 32F 
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Table 7 Parameter set A (continuing) 

*** .** VFB/VFX 
Parameter set A 

*** *** 

41128 1127 Skip speed 2 High 0-2*Motor sync speed, 32G 

41129 1128 Jog speed 0-±2*Motor sync speed, 32F 

41130 1129 Maximum torque 0-400%, 1%<-> 1 or l_max/motor In 331 

41131 1130 Speed P gain 0.1-30.0, 0.1<->1 342 

41132 1131 Speed I time 0.01-10.00s, 0.01s<->1 343 

41133 1132 Flux optimization 0=Off, 
1=On 344 

41134 1133 PID-controller 
0=Off, 
1=0n, 
2=Invert 

345 

41135 1134 PID-controller P 

gain 0.1-30.0, 0.1<->1 346 

41136 1135 PID-controller I 

time 0.01-300.00s, 0.01s<->1 347 

41137 1136 PI D-con 
time 

troller D 0.01-30.00s, 0.01s<->1 348 

41138 1137 Low voltage overr- 
ride 0=Off, 1=On 351 

41139 1138 Rotor locked 0=Off, 1=On 352 

41140 1139 Motor lost 
0=Off, 
1=Resume, 
2=Trip 

353 

41141 1140 Motor 12t type 
0=Off, 
1=Tri p, 
2=Limit 

354 

41142 1141 Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355 

41143 1142 Speed direction 
0=R, 
1=L, 
2=R+L 

324 

41144 1143 Start speed 0 - + -2*Motor sync speed, . 321 

41145 1144 min torque 0-400%, 1%<=>1 or 1_nax /motor_In 332 

41146 1145 overvolt_ctrl 0=0N, 1=OFF 356 

PARAMETER LIST FOR VFB/VFX 36 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 39 of 365



*** *** VFB/VFX Parameter set B *** *** 
41201- 41299 1200-1298 /* Parameter set B */ 

*** *** VFB/VFX Parameter set C *** *** 
41301- 41399 1300-1398 /* Parameter set C */ 

*** *** VFB/VFX Parameter set D *** *** 
41401- 41499 1400-1498 /* Parameter set D */ 
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4. PARAMETER LIST FOR FDU 

Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual MOD- 
BUS message. 

The following table explains the relations between logical 
numbers and actual numbers inside MODBUS messages. 

Parameter type 
Modbus 
logical 

numbers 
Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Registers 30001 - 

40000 0 - 9999 (Logical-30001) 

Holding Registers 40001 - 

50000 0 - 9999 (Logical-40001) 

The product FDU menu column show the menu number on the 
control panel for the parameters. 

For more information on any parameter/function, see 
Instruction Manual FDU. 

4 
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4.1 Coil status list 

Table 8 Coil status list 

Modbus 
logical no 

Modbus 
no Function/Name Range/Unit Product 

FDU menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop=0, Run=1 

3 2 Run Right 1=Run R 

4 3 Run Left 1=Run L 

5 4 Auto-set monitor 0->1 = Auto-set 816 

6 5 
Reset power con- 
sumption 0->1 = Reset 6D1 

7 6 Reset Run-Time 0->1 = Reset 6B1 

8 7 Reset Trip Log 0->1 = Reset 7B0 

10 9 Auto-restart, 
Overtemp trip 

Off, on; off =0, 
on=1 242 

11 10 Auto-restart, 12t 
0Onff,ion; off=0, 243 

12 11 Auto-restart, 
Overvolt D 

Off, on; off =0, 
on=1 244 

13 12 Auto-restart, 
Overvolt G 

Off, on; off=0, 
on=1 245 

14 13 Auto-restart, 
Overvolt L 

Off, on; off =0, 
on=1 246 

15 14 Auto-restart, PTC 
Off, on; off=0, 
on=1 247 

16 15 
Auto-restart, 
External trip 

Off, on; off =0, 
on=1 248 

17 16 Auto-restart, 
Phase loss motor 

Off, on; off=0, 
on=1 249 

18 17 Auto-restart, 
Alarm 

Off, on; off=0, 
on=1 24A 

19 18 Auto-restart, 
Locked rotor 

Off, on; off=0, 
on=1 24B 

20 19 Auto-restart, 
Power fault 

Off, on; off=0, 
on=1 24C 

22 21 Auto-restart, 
Low voltage 

Off, on; off =0, 
on=1 24D 
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Table 8 Coil status list (continuing) 

Modbus 
logical no 

Modbus 
no 

Function/Name Range/Unit Product 
FDU menu 

23 22 Auto-restart, 
Comm. error 

Off, on; off=0' 
on=1 24E 

30 29 Motor PTC input no, yes; no=0, 
yes=1 261 

38 37 Reset Run Time 1 0->1 = Reset 6G1 

39 38 Reset Run Time 2 0->1 = Reset 6H1 

40 39 Reset Run Time 3 0->1 = Reset 611 

41 40 Reset Run Time 4 0->1 = Reset 6J1 

42 41 Reset Run Time 5 0->1 = Reset 6K1 

43 42 Reset Run Time 6 0->1 = Reset 6L1 
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4.2 Input register list 

Table 9 11 put register list 

Modbus 
logical 

no 

Mo do bus 
n 

Function/Name Range/Unit 
Product 

FDU 
menu 

30001 0 Power consumption high 
word 0-2E9 Wh, 1 Wh<->1 6D0 

30002 1 
Power consumption low 
word 600 

30003 2 Electrical power high word 0 -+ -2E9 W, 1 W<->1 630 

30004 3 Electrical power low word 630 

30007 6 Operation time high word 0 - 65535 h, 1 h<->1 6B0 

30008 7 Operation time low word 0 - 59 Min, 1 min<->1 6130 

30009 8 Mains time hour 0 - 65535 h, 1 h<->1 6C0 

30010 9 Mains time min 0 - 59 Min, 1 min<->1 6C0 

30011 10 Shaft torque high word 00-1-1--N2mE8<-N>m1 Nm, 620 

30012 11 Shaft torque low word 620 

30013 12 Process speed high word 1- + - 2E8 Rpm, 
1 rpm<->1000 6E0 

30014 13 Process speed low word 6E0 

30017 16 Software version 

V1.23 -> Release 
Bit 15-14= 0, 0,0 
Bit 13-8=1, 
LB =23. 

920 

30018 17 Option/variant version 
OPT V2.34 -> 
HB = 2, 
LB =34 

920 

30019 18 Current 0-6553.5 A, 0.1A <-> 1 640 

30023 22 Output voltage 0-6553.5 V, 0.1V<->1 650 

30028 27 Product type number 910 

30029 28 Control start by / Control 
mode 

0=Remote, 
1=Keyboard, 
2=Serial comm 
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Table 9 h put register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
FDU 

menu 

30030 29 Control ref by 
0=Remote 
1=Keyboard 
2=Serial comm 

30031 30 Serial comm. unit address 1-247 262 

30032 31 Serial comm. baudrate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

30035 34 Actual parameter set 
0-3; 
0= A, 2 =C, 
1=B 3=D 

3XX 

30036 35 Shaft torque % -400%-+400% 1%<->1 620 

30037 36 Cooler temperature 40.0-+100. 0°C, 
0.1°C<->1 690 

30038 37 Frequency 0Hz 0-2000. , 

0.1Hz<->1 670 

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680 

30040 39 Warning 0-31 6H0 

30043 42 Digital input status 6B0 

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6C0 

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6C0 

30046 45 Param_version For internal use 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30101 100 Trip time 1 h 0-65535 h, 1h<->1 710 

30102 101 Trip time 1 min 0-59 Min, 1 min<->1 710 

30103 102 Trip message 1 0-31 710 

30104 103 Trip time 2 h 0-65535 h, 1h<->1 720 

30105 104 Trip time 2 min 0-59 Min, 1 min<->1 720 

30106 105 Trip message 2 See trip message 1. 720 

30107 106 Trip time 3 h 0-65535 h, 1h<->1 730 

30108 107 Trip time 3 min 0-59 Min, 1 min<->1 730 

30109 108 Trip message 3 See trip message 1. 730 
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Table 9 Input register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

FDU 
menu 

30110 109 Trip time 4 h 0-65535 h, 1h<->1 740 

30111 110 Trip time 4 min 0-59 Min, 1 min<->1 740 

30112 111 Trip message 4 See trip message 1. 740 

30113 112 Trip time 5 h 0-65535 h, 1h<->1 750 

30114 113 Trip time 5 min 0-59 Min, 1 min<->1 750 

30115 114 Trip message 5 See trip message 1. 750 

30116 115 Trip time 6 h 0-65535 h, 1h<->1 760 

30117 116 Trip time 6 min 0-59 Min, 1 min<->1 760 

30118 117 Trip message 6 See trip message 1. 760 

30119 118 Trip time 7 h 0-65535 h, 1h<->1 770 

30120 119 Trip time 7 min 0-59 Min, 1 min<->1 770 

30121 120 Trip message 7 See trip message 1. 770 

30122 121 Trip time 8 h 0-65535 h, 1h<->1 780 

30123 122 Trip time 8 min 0-59 Min, 1 min<->1 780 

30124 123 Trip message 8 See trip message 1. 780 

30125 124 Trip time 9 h 0-65535 h, 1h<->1 790 

30126 125 Trip time 9 min 0-59 Min, 1 min<->1 790 

30127 126 Trip message 9 See trip message 1. 790 

30128 127 Trip time 10 h 0 -65535 h, 1h<->1 7A0 

30129 128 Trip time 10 min 0-59 Min, 1 min<->1 7A0 

30130 129 Trip message 10 See trip message 1. 7A0 
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4.3 Holding register list 
Table 10 Holding register list 

Modbus 
logical 

no 

Modb us 
no Function/Name Range/Unit 

Product 
FDU 

menu 

40001 0 Nominal motor voltage 100.0-700.0V 222 

40002 1 Nominal motor frequency 50-300Hz 223 

40003 2 Nominal motor current 25% l_nom-3200.0A 224 

40004 3 Nominal motor speed 
100-18000 rpm 
Bit15=0->1rpm<->1 
Bit15=1->10Orpm<->1 

225 

40005 4 Nominal motor power 
1-3276700W 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

221 

40006 5 Nominal motor cos phi 50-100, cos phi =1.00<->100 226 

40008 7 Remote input level edge 1=Level, =Edge 215 

40011 10 Aarm select 

O =Off, 
1=M ax , 

2=M in, 
3=M in-max 

811 

40012 11 Ramp enable 0=Off, 
1=On 812 

40013 12 Start delay monitor 0-3600sec 813 

40014 13 Max alarm response 
delay 0.1- 90.0sec 814 

40015 14 Max alarm limit 0-400% Tn 816 

40017 16 Max pre-alarm 0-400% Tn 817 

40018 17 
Min alarm response 
delay 40014 is used for all delays 

40019 18 Min alarm limit 0-400% Tn 818 

40021 20 Min pre-alarm 0-400% Tn 819 

40022 21 Parameter set 

0=A, 4=DI3, 
1=6, 5=DI3+4, 
2=C, 6=Comm 
3=D, 

234 

40023 22 Relay 1 0-21 451 

40024 23 Relay 2 0-21 452 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 

Modb us 
no Function/Name Range/Unit 

Product 
FDU 

menu 

40027 26 An In 1, function 
0=Off, 
1=Speed, 
2=Torque 

411 

40028 27 An In 1, setup 
0= 0-10V/ 0-20mA 
1=2-10V/4-20mA 
2=User defined 

412 

40029 28 AnIn 1, offset -100% - +100% 1% <-> 1 413 
40030 29 An In 1, gain -4.00 - +4.00, 0.01 <-> 1 414 

40032 31 An In 2, function 
O =Off, 
1=Speed, 
2=Torque 

416 

40033 32 An In 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

417 

40034 33 Anln 2, offset -100% - +100% 1% <-> 1 418 
40035 34 An In 2, gain -4.00 - +4.00, 0.01 <-> 1 419 

40037 36 An Out 1, function 

0=Torque, 
1=Speed, 4=Current, 
2=Shaft power, 5=El.power, 
3=Frequency, 6=Outp.voltage 

431 

40038 37 An Out 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

432 

40039 38 An Out 1, offset -100% - +100% 1% <-> 1 433 

40040 39 AnOut 1, gain -4.00 - +4.00 0.01 <-> 1 434 

10042 41 An Out 2, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 

power, 6=0utp. 
3=Frequency, voltage 

436 

40043 42 An Out 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

437 

40044 43 AnOut 2, offset -100% - +100% 1% <-> 1 438 

40045 44 An Out 2, gain -4.00 - +4.00, 0.01 <-> 1 439 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 
Mono us Function/Name Range/Unit 

Product 
FDU 

menu 

40062 61 Aarm select 0=off, 1=max, 2=min, 
3=min+max 812 

40063 62 CA1 Value 

"O=Frequency, 1=Torque 
(Nm), 
2=Torque(%), 3=EI Power, 
4=Current, 
5=Voltage, 6=DC Voltage, 
7=Temp, 
8=Energy, 9=Run Time, 
10=Mains Time, 
10=Process Spd, 11=AnIn1, 
12=AnIn2" 

821 

40064 63 CA1 Level 

"O=Frequency, 1=Torque 
(Nm), 
2=Torque(%), 3=EI Power, 
4=Current, 
5=Voltage, 6=DC Voltage, 
7=Temp, 
8=Energy, 9=Run Time, 
10=Mains Time, 
10=Process Spd, 11=AnIn1, 
12=AnIn2" 

822 

40065 64 CA2 Value 

"O=Frequency, 1=Torque 
(Nm), 
2=Torque(%), 3=EI Power, 
4=Current, 
5=Voltage, 6=DC Voltage, 
7=Temp, 
8=Energy, 9=Run Time, 
10=Mains Time, 
10=Process Spd, 11=AnIn1, 
12=AnIn2" 

40066 65 CA2 Level 

"O=Frequency, 1=Torque 
(Nm), 
2=Torque(%), 3=EI Power, 
4=Current, 
5=Voltage, 6=DC Voltage, 
7=Temp, 
8=Energy, 9=Run Time, 
10=Mains Time, 
10=Process Spd, 11=AnIn1, 
12=AnIn2" 

824 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
FDU 

menu 

40067 66 CD1 

0= Diglnl, 1= Digln2, 
2= Digln3, 3= Digln4, 
4= Digln5, 5= Digln6, 
6=DigIn7, 7=Acc, 8=Dec, 
9=I2t, 10=Run, 11=Stop 
12=Trip, 13=Max Alarm,' 
14=Min Alarm, 15=Vlimit, 
16=Flimit, 17=Glimit, 
18=Tlimit, 19=Overtemp, 
20=Overvolt G, 

825 

40068 67 CD2 

0= Diglnl, 1= Digln2, 
2= Digln3, 3= Digln4, 
4= Digln5, 5= Digln6, 
6=DigIn7, 7=Acc, 8=Dec, 
9=I2t, 10=Run, 11=Stop, 
12=Trip, 13=Max Alarm, 
14=Min Alarm, 15=Vlimit, 
16=Flimit, 17=Glimit, 
18=Tlimit, 19=Overtemp, 
20=Overvolt G, 

826 

40069 68 Logic Y 827 

40070 69 Logic Z 828 
40071 70 Logic Y 829 
40072 71 Logic Y 830 
40073 72 Logic Y 831 
40074 73 Logic Z 832 
40075 74 Logic Z 833 
40076 75 Logic Z 834 
40077 76 Logic Z 835 
40078 77 Logic Z 836 

11001 1000 Comm. ref. 

41003 1002 Operation.ref ctrl 
0=Remote, 
1=Keyboard, 
2=Comm 

212 

41004 1003 Operation.run stop ctrl 

0=Remote, 3= Rem /diginl, 
1=Keyboard, 4=Comm/ 
digin1 
2=Comm, 

213 

41005 1004 Operation.rotation 0=R+L, 1=R, 2=L 214 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
FDU 

menu 

41006 1005 Utility auto restart mask 0-10 240 

41007 1006 Utility.auto restart 0-10 241 

41008 1007 Digln 1 0-11 421 

41009 1008 Digln 2 0-11 422 

41010 1009 Digln 3 0-11 423 

41011 1010 Digln 4 0-11 424 

41012 1011 Digln 5 0-11 425 

41013 1012 Digln 6 0-11 426 

41014 1013 Dig Out 1 0-21 441 

41015 1014 Dig Out 2 0-21 442 

41022 1021 Process unit 
0=None, 3=m/s, 
1=rpm, 4=/min, 
2=%, 5=/hr 

6E1 

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6E2 

41024 1023 Multiple display 1 

0=Speed, 6=Frequency, 
1=Torque, 7=DC voltage, 
2=Shaft power,8=Temp, 
3=EI power, 9=Drive 
4=Current, status, 
5=Voltage, 10=Process 

speed 

110 

41025 1024 Multiple display 2 See 41024 120 

41026 1025 Utility language 
0=English, 3=Dutch, 
1=German, 4=French 
2=Swedish, 

231 

41027 1026 Utility keyboard locked 0=Unlocked, 1=Locked 232 

41028 1027 Serial corn. address 1-247 252 

41029 1028 Serial corn. Baud-rate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

251 

41031 1030 Serkal corn. contact bro- 
ken 

41033 1032 V/Hz Curve 0=Linear, 
1=Square 

211 

41034 1033 IxR Comp 1-25% 216 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 

,b 
US - - Function/Name Range/Unit 

Product 
FDU 
menu 

41035 1034 Mains 0=400V, 1=230V 217 

41036 1035 Select Macro 

"O=Loc/Rem Ana, 1=Loc/ 
Rem Comm, 
2=PID, 3=MotPot, 4=Pre- 
sets, 5=Jog, 
6=Torque Limit, 7=Pump/ 
Fan, 
8= Customl, 9=Custom2" 

271 

41038 1037 Punp/Fan Control 
"O=Off, 1=Load PID, 2=Freq 
PID,3=Load Direct, 4=Freq 
Direct" 

281 

11039 1038 No of Drives 1-4 w/o rio, 1-6 with rio 282 

41040 1039 Select Drive 0=Sequence, 1=Run Time 283 

41071 1070 Start Delay 0-30s (Default: 0) 28M 

41073 1072 Stop Delay 0-30s (Default: 0) 280 
41075 1074 Standby Freq 0-100Hz (Default: 0) 28Q 

41077 1076 Stdby Delay 0-60s (Default: 0) 28R 

41078 1077 Act.Level 0-100% (Default: 0) 28S 

41079 1078 Act.Rise/FII 0=Rise, 1=Fall (Default: 0) 28T 

41080 1079 Digital in 7 427 

41081 1080 Digital in 8 428 

41082 1081 Lower Band 288 

41083 1082 Upper Band 287 

41084 1083 Lower Band Limit 28C 

41085 1084 Upper Band Limit 28B 

41086 1085 Settle time 28D 

41087 1086 Transition frequency 28E 

11088 1087 Use Inputs 28J 

J1091 1090 Output potential 1 28K 

41092 1091 Output potential 2 28L 

41093 1092 Output potential 3 28M 

41094 1093 Output potential 4 28N 

41095 1094 Output potential 5 280 

41096 1095 Output potential 6 28P 

41097 1096 Drives on at master 
change 

286 
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Table 10 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

FDU 
menu 

41098 1097 Change condition 284 

41099 1098 Change timer 285 
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Table 11 Parameter set A 

... *** FDU 
Parameter set A 

* ** *** 

41101 1100 Acceleration time 0.00-3600.00 311 
41102 1101 Deceleration time 0.00-3600.00 313 

41104 1103 Acceleration shape 
0=Linear, 
1=S-curve 312 

41105 1104 Deceleration shape 0=Linear, 
1=S-curve 314 

41107 1106 start mode 0=fast, 1=Normal DC 318 

41108 1107 stop mode 0=decelation, 1=coast 319 

41113 1112 Spinstart 0=Off, 
1=On 31C 

41114 1113 Motor pot function 0=Volatile, 
1=Non-volatile 325 

41130 1129 Maximum torque 0-400%, 1%<-> 1 or I_max /motor In 332 

41133 1132 Flux optimization 0=Off, 
1=On 341 

41134 1133 PID-controller 
0=Off, 
1=0n, 
2=Invert 

343 

41135 1134 PID-controller P 

g ain 0.1-30.0, 0.1<->1 344 

41136 1135 PID-controller I 

time 0.01-300.00s, 0.01s<->1 345 

. 
41137 1136 PID-control controller D 

time 0.01-30.00s, 0.01s<->1 346 

41138 1137 Low voltage overr- 
ride 0=Off, 1=On 351 

41139 1138 Rotor locked 0=Off, 1=On 352 

41140 1139 Motor lost 
0=Off, 
1=Resume, 
2=Trip 

353 
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Table 11 Parameter set A (cominuMg) 

*** *** FDU 
Parameter set A 

*** *** 

41141 1140 Motor 12t type 
0=Off, 
1=Trip, 
2=Limit 

354 

41142 1141 Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355 

41145 1144 Acc Mot Pot 16.00 - 3600s (Default: 2s) 312 

41146 1145 Acc>Min Freq 16.00 - 3600s (Default: 2s) 313 

41147 1146 Dec Mot Pot 16.00 - 3600s (Default: 2s) 316 
41148 1147 Min Frequency 0- maximum_freq. see R/W rpm 321 

41149 1148 Max Frequency minimum freq-2*motor sync freq see R/ 322 

41150 1149 Min Frequency 
Mode 0=scale, 1=limit, 2=stop 323 

41151 1150 Frequency Direc- 
tion 0=R, 1=L, 2=R+L 324 

41152 1151 Preset Frequency 1 0-2*motor sync freq see R/W rpm 326 

41153 1152 Preset Frequency 2 0-2*motor sync freq see R/W rpm 327 

41154 1153 Preset Frequency 3 0-2*motor sync freq see R/W rpm 328 

41155 1154 Preset Frequency 4 0-2*motor sync freq see R/W rpm 329 

41156 1155 Preset Frequency 5 0-2*motor sync freq see R/W rpm 32A 

41157 1156 Preset Frequency 6 0-2*motor sync freq see R/W rpm 32B 

41158 1157 Preset Frequency 7 0-2*motor sync freq see R/W rpm 32C 

41159 1158 Skip Frequency 1 
Low 

0-2*motor sync freq see R/W rpm 32D 

41160 1159 Skip Frequency 1 
High 

0-2*motor sync freq see R/W rpm 32E 

41161 1160 Skip Frequency 2 
Low 

0-2*motor sync freq see R/W rpm 32F 

41162 1161 Skip Frequency 2 
High 0-2*motor sync freq see R/W rpm 32G 

41163 1162 Jog Frequency 0-+-2*motor sync freq see R/W rpm 32H 

41164 1163 Sound Char 342 

41165 1164 Dec<MinFreq 0.50- 3600s (Default: 2s) 317 

41166 1165 Torque Lim On/Off 331 
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*** *** FDU Parameter set B *** *** 

41201- 41299 1200-1298 /* Parameter set B V 
*** *** FDU Parameter set C *** *** 

41301- 41399 1300-1398 /* Parameter set C */ 
*** *** FDU Parameter set D *** *** 

41401- 41499 1400-1498 /* Parameter set D */ 
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Valid for the following models: 
EMOTRON Modbus RTU 

Document number: 01-1989-01 
Edition: rl 
Date of release: 1999-10-07 
© Copyright Emotron AB 1999 
Emotron retain the right to change specifications and illustrations in 

the text, without prior notification. The contents of this document 
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SAFETY INSTRUCTIONS 

Instruction manual 
It is important to be familiar with the main product (softstarter/ 
inverter) to fully understand this instruction manual. 

Technically qualified personnel 
Installation, commissioning, demounting, making measure- 
ments, etc. of or on the Emotron products may only be carried 
out by personnel technically qualified for the task. 

Installation 
The installation must be made by authorised personnel and 
must be made according to the local standards. 

Opening the frequency inverter or softstarter 

4 

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE 

BEFORE OPENING THE UNIT AND WAIT AT LEAST 5 
MINUTES TO ALLOW THE BUFFER CAPACITORS TO 

DISCHARGE. 

Always take adequate precautions before opening the frequency 
inverter or softstarter. Although the connections for the control 
signals and the jumpers are isolated from the main voltage. 
Always take adequate precautions before opening the inverter or 
softstarter. 

EMC Regulations 
EMC regulations must be followed to fulfill the EMC standards. 

2 
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1. GENERAL INFORMATION 

1.1 Introduction 
The MODBUS RTU optional card is an asynchronous serial 
interface for the frequency inverters of the VFB/VFX series and 
the softstarters of the MSF series to exchange data asynchro- 
nously with external equipment. 

The protocol used for data exchange is based on the Modbus 
RTU protocol, originally developed by Modicon. 

Physical connection can be either RS232 or RS485. 
It acts as a slave with address 1 - 247 in a master-slave configura- 
tion. The communication is half duplex. It has a standard non 
return to zero (NRZ) format. 
Baudrates are possible from 2400 up to 38400 bits per sec. 
The character frame format (always 11 bits) has: 

one start bit 
eight data bits 
one or two stop bits 
even or no parity bit 

(The frequency inverters VFB/VFX have no parity). 
A Cyclic Redundancy Check is included. 

1.2 Description. 
This instruction manual describes the installation and operation 
of the MODBUS RTU option card, which can be built into the 
following products.: 
- VFB/VFX Frequency inverters: 

VFB40-004 to VFB40-046 
VFB40-018 to VFX40-1k2 
VFX50-018 to VFX50-1k2 

specific information about the frequency inverters is in chapter 
4. page 53. 
-MSF softstarters: 

MSF-017 - MSF-1400 
specific information about the sofstarters is in chapter 3. page 
29. 
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1.3 Users 
This instruction manual is intended for: 
- installation engineers 
- designers 
- maintenance engineers 
- service engineers 

1.4 Safety 
Because this option is a supplementary part of the frequency 
inverter or sofstarter, the user must be aquainted with the origi- 
nal instruction manual of the VFB/VFX frequency inverter and 
the MSF sofstarter. All safety instructions, warnings etc. as men- 
tioned in these instruction manuals are to be known to the user. 
The following indications can appear in this manual. Always 
read these first and be aware of their content before continuing. 

NOTE! Additional information as an aid to 
avoiding problems. 

CAUTION Failure to follow these 
instructions can result in 
malfunction or damage to 
the softstarter or the 
frequency inverter. 

WARNING Failure to follow these 
instructions can result in serious 
injury to the user in addition 
to serious damage to the soft- 
starter or the frequency inverter. 
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1.5 Delivery and unpacking. 
Check for any visible signs of damage. Inform your supplier 
immediately of any damage found. Do not install the option 
card if damage is found. 

If the option card is moved from a cold storage room to the 
room where it is to be installed, condensation can form on it. 
Allow the option card to become fully acclimatised and wait 
until any visible condensation has evaporated before installing it 
in the inverter or softstarter. 

GENERAL INFORMATION 9 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 68 of 365



2. MODBUS RTU 

2,1 General 
Devices communicate using a master-slave technique, in which 
only one device (the master) can initiate transactions (called 
'queries'). The other devices (the slaves) respond by supplying 
the requested data to the master, or by taking the action 
requested in the query. Typical master devices include host 
processors and programming panels. Typical slaves include pro- 
grammable controllers, motor controllers, load monitors etc, see 
Fig. 1. 

Fig. 'I Network configuration. 

The master can address individual slaves. Slaves return a mes- 
sage (called a 'response') to queries that are addressed to them 
individually. 

The Modbus protocol establishes the format for the master's 
query by placing into it the device address, a function code 
defining the requested action, any data to be sent, and an error 
checking field. The slave's response message is also constructed 
using Modbus protocol. It contains fields confirming the action 
taken, any data to be returned and an error-checking field. If an 
error occurred in receiving the message, or if the slave is unable 
to perform the requested action, the slave will construct an error 
message and send this as its response, see Fig. 2. 
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Modbus 
RTU 

Master 

Query Frame 

4 

Trailer Output Data Header 

Response Frame 

Header Input Data Trailer 

rModbus 
RTU Slave 

l 

response 
mm e d1 immediate 

L. 1 

F02 

Fig. 2 Shows the MODBUS RTU data exchange. 

Modbus RTU uses a binary transmission protocol. 
If even parity is used, each character (8 bit data) is sent as: 

Table 22 Character frame with no parity. 

1 Start bit. 

8 
Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

1 Even parity bit. 

1 Stop bit. 

If no parity is used each character (8 bit data) is sent as: 

Table 23 Character frame with parity. 

1 Start bit. 

8 
Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

2 Stop bit. 
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Fig. 3 Timing diagram for a transaction (query and response messages) (bot- 
tom in figure), a message frame (middle in figure) and a character 

frame (top in figure). 

12 MODBUS RTU 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 71 of 365



2.2 Framing 
Messages start with a silent interval of at least 3.5 character 
times. This is easily implemented as a multiple of character times 
at the baud rate used on the network (shown as Tl-T2-T3-T4 
in the table below). The first field then transmitted is the device 
address. 

The allowed characters transmitted for all fields are hexadec- 
imal 0-9,A-E Network devices monitor the network bus con- 
tinuously, including during the 'silent' intervals. When the first 
field (the address field) is received, each device decodes it to find 
out if it is the addressed device. 

Following the last transmitted character, a similar interval of at 
least 3.5 character times marks the end of the message. A new 
message can begin after this interval. 

The entire message frame must be transmitted as a continu- 
ous stream. If a silent interval of more than 3.5 character times 
occurs before completion of the frame, the receiving device 
flushes the incomplete message and assumes that the next byte 
will be the address field of a new message. 

Similarly, if a new message begins earlier than 3.5 character 
times following a previous message, the receiving device will 
consider it a continuation of the previous message. This will set 
an error, as the value in the final CRC field will not be valid for 
the combined messages. A typical message frame is shown 
below. 

Header 

START T1-T2-T3-T4 

ADDRESS 8 bits 

FUNCTION 8 bits 

Data DATA n x 8 bits 

Trailer 
CRC CHECK 16 bits 

END T1-T2-13-T4 

MODBUS RTU 13 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 72 of 365



2.2.1 Address field 
The address field of a message frame contains eight bits. The 
individual slave devices are assigned addresses in the range of 
1 - 247. A master addresses a slave by placing the slave address in 
the address field of the message. 

When the slave sends its response, it places its own address in 
this address field of the response to let the master know which 
slave is responding. 

2.2.2 Function field 
The function code field of a message frame contains eight bits. 
Valid codes are in the range of 1 - 6, 15, 16 and 23. See 2.2, 
page 13. 

When a message is sent from a master to a slave device, the 
function code field tells the slave what kind of action to per- 
form. 

Examples are: 
- to read the ON/OFF states of a group of inputs; 
- to read the data contents of a group of para- 

meters; 
- to read the diagnostic status of the slave; 
- to write to designated coils or registers within the 
slave. 

When the slave responds to the master, it uses the function code 
field to indicate either a normal (error-free) response or that 
some kind of error occurred (called an exception response). For 
a normal response, the slave simply echoes the original function 
code. For an exception response, the slave returns a code that is 

equivalent to the original function code with its most significant 
bit set to a logic 1. 

In addition to its modification of the function code for an 
exception response, the slave places an unique code into the 
data field of the response message. This tells the master what 
kind of error occurred, or the reason for the exception, see 
2.4.2, page 28. 

The master device's application program has the responsibil- 
ity of handling exception responses. Typical processes are to post 
subsequent retries of the message, to try diagnostic messages to 
the slave and to notify operators. 
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Additional information about function codes and exceptions 
comes later in this chapter. 

2.2.3 Data field 
The data field is constructed using sets of two hexadecimal dig- 
its (8 bits), in the range of 00 to FF hexadecimal. 

The data field of messages sent from a master to slave devices 
contains additional information which the slave must use to take 
the action defined by the function code. This can include items 
like discrete and register addresses, the quantity of items to be 
handled and the count of actual data bytes in the field. 

For example, if the master requests a slave to read a group of 
holding registers (function code 03), the data field specifies the 
starting register and how many registers are to be read. If the 
master writes to a group of registers in the slave (function code 
10 hexadecimal), the data field specifies the starting register, 
how many registers to write, the count of data bytes to follow in 
the data field, and the data to be written into the registers. 

If no error occurs, the data field of a response from a slave to 
a master contains the data requested. If an error occurs, the field 
contains an exception code that the master application can use 
to determine the next action to be taken. 

2.2.4 CRC Error checking field 
The error checking field contains a 16 bit value implemented as 

2 bytes. The error check value is the result of a Cyclical Redun- 
dancy Check (CRC) calculation performed on the message 
contents. 

The CRC field is appended to the message as the last field in 
the message. When this is done, the low-order byte of the field 
is appended first, followed by the high-order byte. The CRC 
high-order byte is the last byte to be sent in the message. 

Additional information about CRC calculation, see chapter 5. 
page 78. 
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2.3 Functions 
Emotron supports the following MODBUS function codes. 

Function name Function code 

Read Coil Status 1 (01h) 

Read Input Status 2 (02h) 

Read Holding Registers 3 (03h) 

Read Input Registers 4 (04h) 

Force Single Coil 5 (05h) 

Force Single Register 6 (06h) 

Force Multiple Coils 15 (0Fh) 

Force Multiple Registers 16 (10h) 

Force/Read Multiple 
Holding Registers 23 (17h) 

2.3.1 Read Coil Status 
Read the status of digital changeable parameters. 

EXAMPLE 
Requesting the motor PTC input ON/OFF-state. It is ON. 

PTC input: Modbus no = 29 (1Dh) 
On: Yes = 1 coil = 0001 
1 byte of data: Byte count=01 
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Request message. 

Field name Hex value 

Slave address 01 

Function 01 

Start address HI 00 

Start address LO 1D 

Number of Coils HI 00 

Number of Coils LO 01 

CRC LO 6D 

CRC HI CC 

Response message. 

Field name Hex value 

Slave address 01 

Function 01 

Byte count 01 

Coil no.29 (1Dh) status 01 

CRC LO 90 

CRC HI 48 

See 3.8, page 40 and 4.8, page 61 for all parameters readable 
with this function code. 

2.3.2 Read Input Status 
Read the status of digital read-only information. 

EXAMPLE 

Request the Pre-alarm status. It is no Pre-alarm. Pre-alarm sta- 
tus: Modbus no 2. 
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Request message. 

Field name Hex value 

Slave address 01 

Function 02 

Start address HI 00 

Start address LO 02 

Number of Inputs HI 00 

Number of Inputs LO 01 

CRC LO 18 

CRC HI OA 

Response message. 

Field name Hex value 

Slave address 01 

Function 02 

Byte count 01 

Input no.2 (02h)status 00 

CRC LO Al 
CRC HI 88 

See 3.9, page 41 for all cfgital status readable with this function 
code. 

2.3.3 Read Holding Registers 
Read the value of analogue changeable information. 
Example, requesting the Nominal Motor Voltage, Nominal 
Motor Frequency and the Nominal Motor Current. Their val- 
ues are 400.0 V, 60 Hz and 15.5 A. 

400.0V, unit 0.1V - 4000 (OFAOh) 

60Hz unit 1Hz - 60 (003Ch) 
15.5A, unit 0.1A - 155 (009Bh) 
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Request message. 

Field name Hex value 

Slave address 01 

Function 03 

Start address HI 00 

Start address LO 00 

Number of Registers HI 00 

Number of Registers LO 03 

CRC LO 05 

CRC HI CB 

Response message. 

Field name Hex value 

Slave address 01 

Function 03 

Byte count 06 

Reg no. 0, (Oh) data HI OF 

Reg no. 0, (Oh) data LO AO 

Reg no. 1, (1h) data HI 00 

Reg no. 1, (1h) data LO 3C 

Reg no. 2, (2h) data HI 00 

Reg no. 2, (2h) data LO 9B 

CRC LO 20 

CRC HI 34 

See 3.11, page 45 and 4.10, page 65 for all analogue changeable 
parameters readable with this function code. 
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2.3.4 Read Input Registers 
Read the contents of analogue read-only information. 

EXAMPLE 
Request the Shaft Torque. It is 452.0 Nm. It has a long repre- 
sentation, 2 registers are used. 

452.0 Nm, unit 0.1 Nm - 4520 (000011A8h). 

Request message. 

Field name Hex value 

Slave address 01 

Function 04 

Start address HI 00 

Start address LO OA 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 51 

CRC HI C9 

Response message. 

Field name Hex value 

Slave address 01 

Function 04 

Byte count 04 

Reg no. 10 (0Ah) data HI 00 

Reg no. 10 (0Ah) data LO 00 

Reg no. 11 (0Bh) data HI 11 

Reg no. 11 (0Bh) data LO A8 

CRC LO F6 

CRC HI 6A 

See 3.10, page 42 and 4.9, page 62 for all analogue read-only 
information readable with this function code. 
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2.3.5 Force Single Coil 
Set the status of one changeable digital parameter. 

EXAMPLE 
Set the Start Command to ON. This will cause the motor to 
start. 

Modbus no = 1 - adress LO 1 (01h) 
Run = 1 - 0 Data HI 255 (OFFh), Data LO 00 (00h) 

Request message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD 

CRC HI FA 

Response message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD 

CRC HI FA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 
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2.3.6 Force Single Register 
Set the value of one analogue changeable parameter. 

EXAMPLE 
Set the Response Delay Max Alarm to 12.5 sec. 

Modbus no 13 -> address LO (0Dh) 
12.5s, unit 0.1s - 125 (7Dh) 

Request message. 

Field name Hex value 

Slave address 01 

Function 06 

Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

Response message. 

Field name Hex value 

Slave address 01 

Function 06 

Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

See 3.11, page 45 and 4.10, page 65 for all parameters changea- 
ble with this function code. 

22 MODBUS RTU 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 81 of 365



2.3.7 Force Multiple Coil 
Set the status of multiple digital changeable parameters. 

EXAMPLE 
Set the Alarm Reset ON and Start Command to ON. This will 
cause an alarm reset before the motor starts. 

Coil no. = 0-1 Reset -> 1 

Run = 1 

->- 00000011 (03h) 

Request message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

Byte count 01 

Coil no. 0-1 status 
(0000 0011B) 03 

CRC LO 9E 

CRC HI 96 
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Response message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

CRC LO D4 

CRC HI OA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 

2.3.8 Force Multiple Register 
Set the contents of multiple changeable analogue parameters. 

EXAMPLE 
Set the Response Delay Min Alarm to 25.0 sec and the Min 
Alarm Level to 55%. 

25.0 sec, unit 0.1 sec -> - 250 (00FAh) 
55%, unit 1% -> 55 (0037h) 
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Request message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

Byte count 04 

Data HI reg 17 (11h) 00 

Data LO reg 17 (11h) FA 

Data HI reg 18 (12h) 00 

Data LO reg 18 (12h) 37 

CRC LO 52 

CRC HI 88 

Response message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 11 

CRC HI CD 

See 3.11, page 45 and 4.10, page 65 for all parameters changea- 
ble with this function code. 
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2.3.9 Force/Read Multiple Register 
Set and read the contents of multiple analogue changeable 
parameters in the same message. 

EXAMPLE 
Set the Parameter Set parameter to 2 and Relay 1 function to 1 

and read the Nominal Motor Speed and the Nominal Motor 
Power. They are 1450 rpm and 17000 W. 

1450 rpm, unit 1 rpm -> 1450 (05AAh) 
17000 W, unit 1 W -> 17000 (4268h) 

Request message. 

Field name Hex value 

Slave address 01 

Function 17 

Start read address HI 00 

Start read address LO 03 

Number of read Regs HI 00 

Number of read Regs LO 02 

Start write address HI 00 

Start write address LO 15 

Number of write Regs HI 00 

Number of write Regs LO 02 

Byte count 04 

Data HI Reg 21 (15h) 00 

Data LO Reg 21 (15h) 02 

Data HI Reg 22 (16h) 00 

Data LO Reg 22 (16h) 01 

CRC LO 62 

CRC HI 77 
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Response message. 

Field name Hex value 

Slave address 01 

Function 17 

Byte count 04 

Reg no. 3, (3h) data HI 05 

Reg no. 3, (3h) data LO AA 

Reg no. 4, (4h) data HI 42 

Reg no. 4, (4h) data LO 68 

CRC LO E8 

CRC HI 85 

See 3.11, page 45 and 4.10, page 65 for all parameters change- 
able with this function code. 

2.4 Errors, exception codes 
Two kinds of errors are possible: 
- Transmission errors. 
- Operation errors. 

2.4.1 Transmission errors 
Transmission errors are: 
- Frame error (stop bit error). 
- Parity error (if parity is used). 
- CRC error. 
- No message at all. 

These errors are caused by i.e. electrical interference from 
machinery or damage to the communication channel (cables, 
contact, I/O ports etc.). This unit will not act on or answer the 
master when a transmission error occurs. (Same result as if a 

non-existing slave is addressed). The master will eventually 
cause a time-out condition. 
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2.4.2 Operation errors 
If no transmission error is detected in the master query, the mes- 
sage is examined. If an illegal function code, data address or 
data value is detected, the message is not acted upon but an 
answer with an exception code is sent back to the master. This 
unit can also send back an exception code when a set (force) 
function message is received during some busy operation states. 

Bit 8 (most significant bit) in the function code byte is set to a 

'1' in the exception response message. Example with an illegal 
data address when reading an input register. 

Exception response message. 

Field name Hex value 

Slave address 01 

Function 84 

Exception code 02 

CRC LO C2 

CRC HI C1 

Table 24 Exception codes. 

Exc. code Name Description 

01 
Illegal 
function 

This unit doesn't support the 
function code. 

02 
Illegal data 
address 

The data address is not 
within its boundaries. 

03 
Illegal data 
value 

The data value is not within 
it's boundaries. 

06 Busy 
The unit is unable to perform 
the request at this time. 
Retry later. 
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3. SOFTSTARTER MSF DATA 

3.1 Installation bookshelf types 
Fig. 4 shows the parts of the MODBUS RTU option. 

Flat cable to the 
control board. 

MODBUS RTU option 
module. 

RS485 4-pole connector 
and counter piece. s4141910 

RS232sub d 9-pole 
connector. 

Termination 
switch Si. 

Fig. 4 MODBUS RTU option card. 

WARNING! Opening the softstarter. Always switch 
off the mains voltage before opening the softstarter 
and wait at least 5 minutes to allow the buffer 
capacitors to discharge. 

Remove first the lid on the top side of the softstarter. Mount 
the option card according to the sequence in Fig. 4. 
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1) 
Remove the origi- 
nal lid before 
installing the 
option card. 

4) 
Use tiewrap for 
strain relief. 

-ziir.!!!7!Vo 

3) 
Mount the flat 
cable between 
the option card 
and the control 
board. Either of 
the two connec- 
tors on the option 
card can be used 

2) 
Mount the 
3 screws 
in their 
position. 

Fig. 5 Installation of the option card. 

en, 'sta. 

Fig. 6 Mounting of the option card seen from the top. 
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3.2 Installation of MSF-170 to MSF-1400 

NOTE! Under construction, to be defined. 

3.3 RS485 Multipoint network 
The RS485 port (see Fig. 4) is used for multi point communica- 
tion. A host computer (PC/PLC) can address (master) maxi- 
mum 247 slave stations (nodes). See Fig. 7. 

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VFX 

Id 

F10 

Fig. 7 RS 485 mulnpoint network 

3.3.1 RS485 connection 

Table 25 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

The connector is a 4-pole male connector. The wiring should 
be done according to Fig. 8. 
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Master Slave 1 Slave 2 

A GND I w I GND I 

II Rs4854 ENO R. II 
IIMIPM1100111M01111 
11 11011 0 
W v mg v v 

Shield Shield 

Connection to Modbus 
RTU Host PC/PLC 

Male connectors on 
Modbus RTU option cards 

Ftg. 8 RS485 wiring 

3.3.2 RS485 termination. 
The RS485 network must always be terminated, to avoid trans- 
mission problem. The termination must take place at the end of 
the network. In Fig. 8 this means that the termination must take 
place at the slave 2 unit. 

Switch S1 (see Fig. 4) sets the terrrunation ON or OFF as 

indicated in the Fig. 9 and Fig. 10. 

OFF 

F14 

F15 

Fig. 9 Termination is OFF. 

Fig. 10 Termination is ON. 

NOTEI Physical connection can be either RS232 or RS485, not both 
on the same time. 
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3.4 RS232 point to point network 
The RS232 port is used for point to point communication as a 

master slave. See fig Fig. 11. 

PC RS232 Emotron product 

F13 

Fig. 11 RS232 point to point network 

3.4.1 RS232 connection 

Table 26 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

3.4.2 RS232 wiring 
The RS232 port consists of a sub-D 9 pole female connector. 
The wiring should be done according to Fig. 11. 

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing. 
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GND 

RS232-RX 

RS232-TX 

Shield 

Slave 

Connector to Female connector on 
Modbus RTU Sub-d Modbus RTU Subd option card 

Fig. 12 RS232 wiring. 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 

3.5 Set-up Communication Parameters 
for Softstarter MSF 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be made in local 
'Keyboard control' mode. See 3.6.1, page 38. 
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Serial comm. unit address[111] 

1111°° 0 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

Serial comm. baudrate[112] 

112 00 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

Serial comm. parity[113] 

113 
°0 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 
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Serial comm. broken alarm[114] 
If control mode is 'Serial comm. control' and no contact is 

established or contact is broken the Soft starter consider the 
contact to be broken after 15 sec, the softstarter can act in three 
different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the communication 
is re-established. It is also possible to reset the alarm from the 
soft starter keyboard. 

1 114 
I 

° 0 

1 
Serial comm. contact 

interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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3.6 Softstarter MSF in serial comm. 
control mode 

The source from where operation and parameter settings are 
made is selected in the Control Mode para-meter menu 006. 
When serial communication control mode (3) is selected, it is 

possible to: 
Operate the soft starter only via serial comm. 
Set up parameters only via serial comm. 
Exceptions for the serial comm. parameters 
described above. 
Readout all view information and all parameters. 
Set up the control mode parameter from local 
MSF keyboard, but not via serial comm. 
Inspect all parameters and open the menu 
expansions from local MSF keyboard. 
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3.6.1 Selection of control mode [006] 
Setting up the control mode has to be done from the local MSF 
keyboard. 

0 0 6 °o 

2 
Selection of control mode 

Default: 2 

Range: 1, 2, 3 

This parameter will select the control mode (source). 
1 Keyboard control. 
2 Remote input control. 
3 Serial communication control. 

In all control modes it is possible to read out all the information 
in the soft starter via serial communication, both parameters and 
view information. 

NOTE! When Reset to factory settings is made via serial comm., the 
control mode will remain in serial comm. control. 

See also 6.1.7 'Overview of soft starter operation and parameter 
set-up' in MSF instruction manual. 
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3.7 Parameter List 
Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual 
MODBUS message. 

The following table explains the relations between logical 
numbers and actual numbers inside MODBUS messages. 

Table 27 Parameter types 

Parameter type Modbus logical 
numbers 

Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Status 10001 - 20000 0 - 9999 (Logical-10001) 

Input Registers 30001 - 40000 0 - 9999 (Logical-30001) 

Holding Registers 40001 - 50000 0 - 9999 (Logical-40001) 

The product MSF menu column show the menu number on 
the PPU (Parameter Presentation Unit) for the parameter. 

For more information on any parameter/function, see 
Instruction Manual Master Start MSF Softstarter. 
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3.8 Coil status list 
Table 28 Coil status list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run I-Stop Stop =O, Ru n=1 

5 4 Auto-set monitor 0->1 = Auto-set 089 

6 5 
Reset power con- 
sumption 

0->1 = Reset 206 

26 25 Pump control Off, on; off=0, on=1 022 

27 26 Full voltage start 
D.O.L. Off, on; off=0, on=1 024 

28 27 By pass Off, on; off=0, on=1 032 

29 28 Power factor control 
PFC 

Off, on; off=0, on=1 033 

30 29 Motor PTC input No, yes; no=0, yes=1 071 

31 30 Run at single phase 
input failure No, yes; no=0, yes=1 101 

32 31 Run at current limit 
time-out No, yes; no=0, yes=1 102 

33 32 Jog forward from 
keyb. enable No, yes; no=0, yes=1 103 

34 33 Jog reverse from keyb. 
enable No, yes; no=0, yes=1 104 

35 34 Phase reversal alarm Off, on; off=0, on=1 088 
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3.9 Input status list 

Table 29 Input status list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

10001 0 Locked keyboard 
info 0=Unlocked, 1=Locked 221 

10002 1 
Extended start 
ramp time No, yes; no=0, yes=1 S05 

10003 2 Pre-Alarm status 0=No Pre -Alarm, 

10004 3 
Max Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-Alarm 

10005 4 Min Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-alarm 
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3.10 Input register list 
Table 30 Input register list 

Modbus 
logial 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30001 0 Power consumption high word 0-2E9 Wh,1Wh<->1 205 

30002 1 Power consumption low word 205 

30003 2 Electrical power high word 0-+-2E9 W,1 W<->1 S51 

30004 3 Electrical power low word S51 

30005 4 Output shaft power high word 0-+-2E9 W,1 W<->1 203 

30006 5 Output shaft power low word 203 

30007 6 Operation time high word 0.1 days <->1 208 

30008 7 Operation time low word 0.1 days <->1 208 

30011 10 Shaft torque high word 0- +-2E8 Nm, 0.1Nm 
<-> 1 207 

30012 11 Shaft torque low word ,, 207 

30017 16 Software version 
r23 -> r = release, 
Bit 15-14 = 0,0 
LB =23 

30018 17 Software variant v001 -> HB =O, LB=01 

30019 18 Current 0-6553.5A, 0.1A<->1 005 

30020 19 Phase 1 current 211 

30021 20 Phase 2 current ,. 212 

30022 21 Phase 3 current ,. 213 

30024 23 Line main voltage II 202 

30025 24 Line main voltage 1 
., 214 

30026 25 Line main voltage 2 
,, 215 

30027 26 Line main voltage 3 216 

30028 27 Product type number 1-19 See description 
in 3.12.1. 

30029 28 Control start by / Control 
mode 

1= Keyboard 
2= Remote 
3= Serial comm. 

006 

30031 30 Serial comm. unit address 1-247 111 
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Table 30 Input register list (continuing) 

Modbus 
logial 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

30032 31 Serial comm. baudrate 2400-38400 Baud, 
100 Baud <-> 1 

112 

30033 32 Serial comm. parity 
0=No parity 
1=Even parity 

113 

30034 33 Serial comm. contact broken 0-2 See description in 
3.12.2. 

114 

30035 34 Actual parameter set 1-4 

30036 35 Shaft power % 
- -200% +200% 

1%<-> 1 
090 

30037 36 Cooler temperature 
30.0 100.0° 
0.1° 

- 

C <-> 1 
100.0°C 

30041 40 Operation mode 1-7 See description in 
3.12.3. 

30042 41 Operation status 1-11 See description 
in 3.12.4. 

30047 46 Used thermal capacity 0-150 %, 1%<->1 073 

30048 47 Power factor 0.00-1.00,0.01<->1 204 

30049 48 Current ratio 80 -150%, 1%<->1 

30050 49 Voltage ratio 50 -150%, 1%<->1 F12 

30051 50 Phase sequence 

0-2 
0 = None, 
1 = RST, 
2 = RTS 

087 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30103 102 Trip message 1 
0- 16 See descrip- 
tion in 3.12.5. 901 

30106 105 Trip message 2 See trip message 1. 902 

30109 108 Trip message 3 See trip message 1. 903 

30112 111 Trip message 4 See trip message 1. 904 
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Table 30 Input register list (continuing) 

Mod bus 
logial 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

30115 114 Trip message 5 See trip message 1. 905 

30118 117 Trip message 6 See trip message 1. 906 

30121 120 Trip message 7 See trip message 1. 907 

30124 123 Trip message 8 See trip message 1. 908 

30127 126 Trip message 9 See trip message 1. 909 

30130 129 Trip message 10 See trip message 1. 910 
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3.11 Holding register list 
Table 31 Holding register list 

Modbus 
logical 

no 

Modbus Function/Name Range/Unit 
Product 

MSF 
menu 

40001 0 Nominal motor voltage 200.0-700.0V 
0.1V<->1 041 

40002 1 Nominal motor frequency 50-60Hz 1Hz<->1 046 

40003 2 Nominal motor current 25 %- 150% Insoft in 
Amp.0.1A<->1 042 

40004 3 Nominal motor speed 
- 500 3600 Rpm 

Bit15=0->1rpm<->1 044 

40005 4 Nominal motor power 

25% -150% Pnsoft in 
W; 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

043 

40006 5 Nominal motor cos phi 
50-100, Cos phi = 
1.00 <-> 100 045 

40013 12 Start delay monitor 1-250sec,1sec<->1 091 

40014 13 Max alarm response delay 0.1-25.0sec 0.1s->1 093 

40015 14 Max alarm limit 5-200% Pn 1%<->1 092 

40017 16 Max pre-alarm 5-200% Pn 1%<->1 094 

40018 17 Min alarm response delay 0.1-25.0sec 0.1s<->1 099 

40019 18 Min alarm limit 5-200% Pn 1%<->1 098 

40020 19 Min pre-alarm response 
delay 0.1-25.0sec 0.1s<->1 097 

40021 20 Min pre-alarm 5-200% Pn 1%<->1 096 

40022 21 Parameter set 
0 = External input 

selection 
1-4 = Par. set 1-4. 

061 

40023 22 Relay 1 
1-3 See description in 
3.12.6. 051 

40024 23 Relay 2 1-4 See description in 
3.12.7. 052 

40028 27 An In 1, , setup 

0= OFF, No remote 
analogue control. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

023 
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Table 31 Holding register list (continuing) 

Modbus 
logical 

no 

Modb us 
no 

Function/Name Range/Unit 
Product 

MSF 
menu 

40037 36 An Out 1, function 1- 3 See description in 
3.12.8. 055 

40038 37 AnOut 1, setup 

0= OFF, No analogue 
output. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

054 

40040 39 AnOut 1, scaling 5 - 150% 1% <-> 1 056 

42001 2000 Initial voltage at start 25-90% U, 1% Un<->1 001 
42002 2001 Start time ramp 1 1-60sec, 1 sec<->1 002 
42003 2002 Step down voltage at stop 100-40% U,1% Un<->1 003 
42004 2003 Stop time ramp 1 Off,1-120sec, ls<->1 004 
42005 2004 Initial voltage start ramp 2 30-90% U, 1% Un<->1 011 
42006 2005 Start time ramp 2 Off,1-60sec, lsec < ->1 012 

42007 2006 Step down voltage stop 
ramp 2 

100-40% U, 
1% Un<->1 013 

42008 2007 Stop time ramp 2 Off,1-120sec, 1s<->1 014 
42009 2008 Initial torque at start 0-200% Tn,1% Tn < ->1 016 

42010 2009 End torque at start 50-200% Tn, 
1% Tn<->1 017 

42011 2010 Torque control 

Off = Torque control 
OFF 
1 = Linear 

characteristic. 
2 = Square 

characteristic. 

025 

42012 2011 Voltage ramp with current 
limit 

Off, 150-500% In 

1% In<->1 
020 

42013 2012 Current limit at start Off, 150-500% In 

1% In<->1 021 

42014 2013 DC-Brake current limit 100-300% In 

1% In<->1 035 

42015 2014 DC-Brake active time Off, 1-120sec, 1s<->1 034 

42016 2015 Torque boost current limit 300-500% In 
1% In<->1 

031 

42017 2016 Torque boost active time Off, 0. .0sec 1-2 
0.1sec<->1 

030 
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Table 31 Holding register list (continuing) 

Modbus 
logical 

no 

Modb us 
no Function/Name Range/Unit 

Product 
MSF 
menu 

42018 2017 Slow speed digital input Off, 1-100 edges, 1 036 

42019 2018 Slow speed torque 10-100, 10 <->10 037 

42020 2019 Slow speed time at start Off, 1-60sec, ls<->1 038 

42021 2020 Slow speed time at stop Off, 1-60sec, 1s<->1 039 

42022 2021 Slow speed DC-Brake time Off, 1-60sec, 1s<->1 040 

42023 2022 Motor thermal protection 
class Off, 2-40sec, 1s<->1 072 

42024 2023 Starts per hour limitation Off, 1-90/hour, 1<->1 074 

42025 2024 Locked rotor alarm Off, 1-10 0. .0sec 
0.1 sec<->1 075 

42026 2025 Voltage unbalance alarm 5-25% Un, 1% Un<->1 081 

42027 2026 Response delay voltage 
unbal. Off,1-60sec, lsec < ->1 082 

42028 2027 Over voltage alarm 100-150% 
1% Un<-> 

Un 
1 

083 

42029 2028 Response delay over voltage Off, 1-60sec, 1s<->1 084 

42030 2029 Under voltage alarm 75-100 % Un 
1% Un<->1 

085 

42031 2030 Response delay under volt- 
age 

Off, 1-60sec, 
lsec < ->1 086 

42032 2031 Reset to factory settings No, yes; no=0, yes=1 199 
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3.12 Parameter description MSF 
The MODBUS logical number inside brackets. 

For more information on any parameter/function, see 
Instruction Manual Master Start MSF Softstarter. 

3.12.1 Softstarter type (30028). 

Table 32 Softstar er type 

1 MSF-017 2 MSF-030 3 MSF-045 4 MSF-060 5 MSF-075 6 MSF-085 

7 MSF-110 8 MSF-145 9 MSF-170 10 MSF-210 11 MSF-250 12 MSF-310 

13 MSF-370 14 MSF-450 15 MSF-570 16 MSF-710 17 MSF-835 18 MSF-1000 

19 MSF-1400 

3.12.2 Serial comm. contact broken (30034). 

Table 33 Serial comm. contact broken 

0 No action when communication is lost. 

1 
Stop and alarm after 15 sec. when communication is 
lost. 

2 
Continue and alarm after 15 sec. when communication 
is lost. 

Communication is considered lost if no request is made to this 
unit within 15 sec. 
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3.12.3 Operation mode (30041). 

1 Voltage control. 

2 Torque control. 

3 Current limit control. 

4 Ramp with current limit control. 

5 Pump application. 

6 Analogue input voltage control. 

7 Direct On Line start. 

3.12.4 Operation status (30042). 

1 Stopped. 

2 Stopped with alarm condition. 

3 Run with alarm condition. 

4 Run acceleration. 

5 Run full voltage. 

6 Run deceleration. 

7 Run by passed. 

8 Run power factor control. 

9 Run DC brake. 

10 Run at slow speed forward. 

11 Run at slow speed reverse. 
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3.12.5 Alarm (30103). 

1 Phase input failure Fl 

2 Motor protection, overload F2 

3 Soft start overheated F3 

4 Current limit timeout F4 

5 Locked rotor F5 

6 Above max power limit F6 

7 Below min power limit F7 

8 Voltage unbalance F8 

9 Over voltage F9 

10 Under voltage F10 

11 Starts/hour exceeded F11 

12 Shorted thyristor F12 

13 Open thyristor F13 

14 Motor terminal open F14 

15 Serial comm. broken F15 

16 Phase reversal alarm F16 

3.12.6 Relay indication K1 (40023). 

1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 
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3.12.7 Relay indication K2 (40024). 

1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 

4 Indicates 'DC-brake function is chosen'. 

3.12.8 Analogue output value (40037). 

1 RMS current (range 0 - 5(In). 

2 
Main input RMS voltage 
(range 0 - 532V). 

3 Output shaft power (range 0 - 2(Pn). 

3.12.9 Reset to factory setings (42032) 
Reset to factory settings from serial communication will have 
the same effect as if it was done from the PPU keyboard, except 
for one parameter. The control mode (menu 006) will remain in 
3 (serial comm. control) instead of being set to the default value 
2 (remote control). 
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3.13 Performance 
It is important to configure the communication master accord- 
ing to the slave performance/restrictions. The total message size 
must not exceed 64 bytes. 
Max number of registers at a time is limited to 25 (both for read 
and write). 

Max 2 requests per sec. to reduce system disturbance. 
Min 1 request per 15 sec. to avoid serial comm. contact bro- 

ken alarm. 

3.13.1 MSF response delay 
The read function codes (1 - 4), will have a maximum delay of 
250 ms. 

Table 34 Response delay table for setting (forcing) registers 

Modbus 
logical nr 

Parameter 
Response delay/ 

recommended time 
out 

40001-40006 Nominal motor data 500 ms/data 

42032 Reset to factory set- 
tings 

3.5 sec 

Other registers 250 ms 
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4. INVERTER VFB/VFX DATA 

4.1 Installation bookshelf types 
Fig. 13 shows the parts of the MODBUS RTU option. 

RS485 4-pole connector 
and counter piece. 

Fig. 13 MODBUS RTU option card. 

WARNING! Opening the inverter. Always switch off 
the mains voltage before opening the inverter and 
wait at least 5 minutes to allow the buffer 
capacitors to discharge. 

Remove first the lid on the top side of the inverter. Mount the 
option card according to the sequence in Fig. 14. 
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4.1.1 Mounting option card 

1) 
Remove the 
original lid 
before install 
ing the option 
card. 

4) 
Use tiewrap 
for strain 
relief 

2) 
Mount the 3 
screws in their 
position 

3) 
Mount the flat cable 
between the option card 
and the control board 
Either of the two 
connectors on the option 
card can be used. 

Fig. 14 Installation of the option card in VFB. 

Fig. 15 Mounting of option card from above in VFB. 
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4.2 Installation of VFX types 

NOTE! Pictures are under construction, to be defined. 

4.3 RS485 Multipoint network 
The RS485 port (see Fig. 13) is used for multi point communi- 
cation. A host computer (PC/PLC) can address (master) maxi- 
mum 247 slave stations (nodes). See Fig. 16. 

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VEX 

Id 

F10 

Fig. 16 RS 485 inultipoint network 

4.3.1 RS485 connection 

Table 35 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

The connector is a 4-pole male connector. The wiring should 
be done according to Fig. 17. 
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Master Slave 1 Slave 2 

A GND I w I GND A 

I .. "N" . N IINFIIIIIIIIMIPNIII 
I I NW II 
Il lan 

Shield Shield 

Connection to Modbus 
RTU Host PC/PLC 

Male connectors on 
Modbus RTU option cards 

Fig. 17 RS485 wiring 

4.3.2 RS485 termination. 
The RS485 network must always be terminated, to avoid trans- 
mission problem. The termination must take place at the end of 
the network. In finure 5 this means that the termination must 
take place at the slave 2 unit. 

Switch S1 (see Fig. 4) sets the termination ON or OFF as 

indicated in the Fig. 18 and Fg. 19. 

Fig. 18 Termination is OFF 

Fig. 19 Termination is ON 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 
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4.4 RS232 point to point network 
The RS232 port is used for point to point communication as a 

master slave. See fig Fig. 20. 

PC RS232 Emotron product 

F13 

Fig. 20 RS232 point to point network 

4.4.1 RS232 connection 

Table 36 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

4.4.2 RS232 wiring 
The RS232 port consists of a sub-D 9 pole female connector. 
The wiring should be done acc. to Fig. 20. 

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing. 

Master 

GND 

RS RX 

RS232-TX 

Shield 

Slave 

0® 

0® 

Connector to Female connector on 
Modbus RTU Subd Modbus RTU Subd option card 

Fig. 21 RS232 wiring 
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NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 

4.5 Set-up Communication Parameters 
for frequency inverter VFB/VFX 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Serial comm. unit address[262] 

262 Address 
Stp 1 

Default: 1 

Range 1-247 

This parameter will select the unit address. 

Serial comm. baud rate[261] 

261 Baudrate 
Stp 9600 

Default: 9600 

Range 2400, 4800, 9600, 19200, 38400 

This parameter will select the baudrate. 
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4.6 Frequency inverter VFB/VFX in serial 
comm Control IVIode 

The serial comm link will have access to all parameters in the 
VFB/VFX inverter. If a valid setting for a parameter is received 
over the serial link that parameter will be accepted and changed. 
This means that the control panel and serial comm can be used 
in parallel. There are some limitations of writing data when the 
inverter is started, see manual for further information. The only 
parameters that can't be used in parallell is start/stop and refer- 
ence values, see 4.5. 

Ref control 
To be able to use the serial comm as a source for the speed or 
torque reference menu 212 has to be set to Comm or Comm/ 
DigInl. See Instruction Manual VFB/VFX for further descrip- 
tion. 

212 Ref Control 
Stp Comm 

Default: Remote 

Range 
Remote, keyboard, Comm, Rem/ 
Diginl,or Comm /Diglnl 

This parameter will select reference source 

Run/Stp ctrl 
To be able to use the serial comm as a source for starting and 
stopping the inverter menu 213 has to be set to Comm or 
Comm/DigInl. See Instruction Manual VFB/VFX for further 
description. 

213 Run/Stp Ctrl 
Stp Comm 

Default: Remote 

Range 
Remote, keyboard, Comm, Rem/ 
Diglnl, or Comm /Diglnl 

This parameter will select run/stop source 
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4.7 Parameter List 
Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual 
MODBUS message. 

The following table explains the relations between logical 
numbers and actual numbers inside MODBUS messages. 

Table 37 Parameter type 

Parameter type 
Modbus 
logical 

numbers 
Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Registers 
30001 - 

40000 0 - 9999 (Logical-30001) 

Holding Registers 
40001 - 

50000 0 - 9999 (Logical-40001) 

The product VFB/VFX menu column show the menu number 
on the control panel for the parameters. 

For more information on any parameter/function, see 
Instruction Manual VFB/VFX. 
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4.8 Coil status list 

Table 38 Coil status list 

Modbus 
logical no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop =O, Run=1 

3 2 Run Right 1=Run R 

4 3 Run Left 1=Run L 

5 4 Auto-set monitor 0->1 = Auto-set 815 

6 5 Reset power con- 
sumption 0->1 = Reset 6F1 

7 6 Reset Run-Time 0->1 = Reset 6D1 

8 7 Reset Trip Log 0->1 = Reset 7B0 

10 9 Auto-restart, Over- 
temp trip 

Off, on; off=0, 
on=1 242 

11 10 Auto-restart, 12t 
0Onftion; off=0, 243 

12 11 Auto-restart, 
Overvolt D 

Off, on; off=0' 
on=1 244 

13 12 Auto-restart, 
Overvolt G 

Off, on; off=0' 
on=1 245 

14 13 Auto-restart, 
Overvolt L 

Off, on; off=0' 
on=1 246 

15 14 Auto-restart, PTC 
Off, on; off=0' " on=1 247 

16 15 Auto-restart, 
External trip 

Off, on; off=0, 
on=1 248 

17 16 Auto-restart, 
Phase loss motor 

Off, on; off=0' 
on=1 249 

18 17 Auto-restart, 
Alarm 

Off, on; off=0, 
on=1 24A 

19 18 Auto-restart, 
Locked rotor 

Off, on; off=0' 
on=1 246 

20 19 Auto-restart, 
Power fault 

Off, on; off=0' 
on=1 24C 

30 29 Motor PTC input no, yes; no=0, 
yes=1 271 
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4.9 Input register list 

Table 39 Input register list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30001 0 
Power consumption high 
word 0-2E9 Wh, 1 Wh<->1 6F0 

30002 1 
Power consumption low 
word 6F0 

30003 2 Electrical power high word 0 -+ -2E9 W, 1 W<->1 640 

30004 3 Electrical power low word 640 

30005 4 
Output shaft power high 
word 

0 - + - 2E9 W, 
1 W<->1 630 

30006 5 
Output shaft power low 
word 630 

30007 6 Operation time high word 0 - 65535 h, 1 h<->1 6D0 

30008 7 Operation time low word 0 - 59 Min, 1 min<->1 6D0 

30009 8 Mains time hour 0 - 65535 h, 1 h<->1 6E0 

30010 9 Mains time min 0 - 59 Min, 1 min<->1 6E0 

30011 10 Shaft torque high word 00-1-1--N2mE8<-N>m1 , 620 

30012 11 Shaft torque low word 620 

30013 12 Process speed high word 
- 2 1 

1 r+ 
- 

pm<->1000 
E8 Rpm, 6G0 

30014 13 Process speed low word 6G0 

30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610 

30016 15 Shaft speed low word 610 

30017 16 Software version 

V1.23 -> Release 
0,0 Bit 15-14= 0, 

Bit 13-8=1, 
LB =23 See 4.11. 

920 

30018 17 Option/variant version 
OPT V2.34 -> 
HB = 2, 
LB =34 

920 

30019 18 Current 0-6553.5 A, 0.1A <-> 1 650 

30023 22 Output voltage 0-6553.5 V, 0.1V<->1 660 

30028 27 Product type number See description in 4.11. 910 
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Table 39 Input register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30029 28 Control start by / Control 
mode 

0 
1=Remote, =Keyboard, 
2=Serial comm 

30030 29 Control ref by 
0=Remote 
1=Keyboard 
2=Serial comm 

30031 30 Serial comm. unit address 1-247 262 

30032 31 Serial comm. baudrate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

30035 34 Actual parameter set 
0-3; 
0= A, 2=C, 
1=B 3=D 

3XX 

30036 35 Shaft torque % -400%-+400% 1%<->1 620 

30037 36 Cooler temperature -40.0-+100.0°C, 
0.1°C<->1 690 

30038 37 Frequency 0-2000. , 0Hz 
0.1Hz<->1 670 

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680 

30040 39 Warning 0-31 See description in 
4.11.3. 6H0 

30043 42 Digital input status See description tion in 
4.11.6. 660 

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6C0 

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6C0 

30046 45 Param_version For internal use 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30101 100 Trip time 1 h 0-65535 h, 1h<->1 710 

30102 101 Trip time 1 min 0-59 Min, 1 min<->1 710 

30103 102 Trip message 1 
0-31 See description in 
4.11.3. 710 

30104 103 Trip time 2 h 0-65535 h, 1h<->1 720 

30105 104 Trip time 2 min 0-59 Min, 1 min<->1 720 
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Table 39 Input register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

30106 105 Trip message 2 See trip message 1. 720 

30107 106 Trip time 3 h 0-65535 h, 1h<->1 730 

30108 107 Trip time 3 min 0-59 Min, 1 min<->1 730 

30109 108 Trip message 3 See trip message 1. 730 

30110 109 Trip time 4 h 0-65535 h, 1h<->1 740 

30111 110 Trip time 4 min 0-59 Min, 1 min<->1 740 

30112 111 Trip message 4 See trip message 1. 740 

30113 112 Trip time 5 h 0-65535 h, 1h<->1 750 

30114 113 Trip time 5 min 0-59 Min, 1 min<->1 750 

30115 114 Trip message 5 See trip message 1. 750 

30116 115 Trip time 6 h 0-65535 h, 1h<->1 760 

30117 116 Trip time 6 min 0-59 Min, 1 min<->1 760 

30118 117 Trip message 6 See trip message 1. 760 

30119 118 Trip time 7 h 0-65535 h, 1h<->1 770 

30120 119 Trip time 7 min 0-59 Min, 1 min<->1 770 

30121 120 Trip message 7 See trip message 1. 770 

30122 121 Trip time 8 h 0-65535 h, 1h<->1 780 

30123 122 Trip time 8 min 0-59 Min, 1 min<->1 780 

30124 123 Trip message 8 See trip message 1. 780 

30125 124 Trip time 9 h 0-65535 h, 1h<->1 790 

30126 125 Trip time 9 min 0-59 Min, 1 min<->1 790 

30127 126 Trip message 9 See trip message 1. 790 

30128 127 Trip time 10 h 0-65535 h, 1h<->1 7A0 

30129 128 Trip time 10 min 0-59 Min, 1 min<->1 7A0 

30130 129 Trip message 10 See trip message 1. 7A0 
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4.10 Holding register list 
Table 40 Holding register list 

Modbus 
logical 

no 

Mo db us 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40001 0 Nominal motor voltage 100.0-700.0V 222 

40002 1 Nominal motor frequency 50-300Hz 223 

40003 2 Nominal motor current 25% l_nom-3200.0A 224 

40004 3 Nominal motor speed 
100-18000 rpm 
Bit15=0->1rpm<->1 
Bit15=1->10Orpm<->1 

225 

40005 4 Nominal motor power 
1-3276700W 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

221 

40006 5 Nominal motor cos phi 50-100, cos phi =1.00<->100 226 

40007 6 Motor ventilation 
0=Off, 
1=Se lf, 
2=Forced 

227 

40008 7 Remote input level edge 0=Level, 
1=Edge 215 

40009 8 Encoder pulses 5-32767 pulses/rev 252 

40010 9 Encoder enable 0=Off 
1=On 251 

40011 10 Aarm select 

0=Off, 
1=Max, 
2=Min, 
3=Min+max 

811 

40012 11 Ramp enable 0=Off, , 
1=0n 812 

40013 12 Start delay monitor 0-3600sec 813 

40014 13 Max alarm response 
delay 0.1- 90.0sec 814 

40015 14 Max alarm limit 0-400% Tn 816 
40017 16 Max pre-alarm 0-400% Tn 817 

40018 17 Min alarm response delay 40014 is used for all delays 

40019 18 Min alarm limit 0-400% Tn 818 

40020 19 Min pre-alarm response 
delay 40014 is used for all delays 

40021 20 Min pre-alarm 0-400% Tn 819 
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Table 40 Holding reg'ster list (continuing) 

Modbus 
logical 

no 

Mono db us Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

40022 21 Parameter set 

0=A, 4=DI3, 
1=8, 5=DI3+4, 
2=C, 6=Comm 
3=D, 

234 

40023 22 Relay 1 0-21 See description in 
4.11.4. 451 

40024 23 Relay 2 
0-21 See description in 
4.11.4. 452 

40025 24 Relay 3 Not defined yet. 

40026 25 Relay 4 Not defined yet. 

40027 26 An In 1, function 
0=Off, 
1=Speed, 
2=Torque 

411 

40028 27 An In 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

412 

40029 28 An In 1, offset -100% - +100% 1% <-> 1 413 

40030 29 An In 1, gain -4.00 - +4.00, 0.01 <-> 1 414 

40031 30 An In 1, bipolar 0=Off, 
1=On 415 

40032 31 An In 2, function 
0=Off, 
1=Speed, 
2=Torque 

416 

40033 32 An In 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

417 

40034 33 An In 2, offset -100% - +100% 1% <-> 1 418 

40036 35 An In 2, bipolar 0=Off, 
1=On 

41A 

40037 36 An Out 1, function 

0=Torque, 
1=Sp 4=Current 1= Speed, 4= Current, 
2=Shaft power, 5=El.power, 
3=Frequency, 6=Outp.voltage 

431 

40038 37 An Out 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

432 

40039 38 An Out 1, offset -100% - +100% 1% <-> 1 433 

40040 39 An Out 1, gain -4.00 - +4.00 0.01 <-> 1 434 
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Table 40 Hold* register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

40041 40 An Out 1, bipolar 0=Off, 
1=On 

435 

40042 41 An Out 2, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 
2=Shaft power, 6=Outp. 
3=Frequency, voltage 

436 

40043 42 An Out 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

437 

40044 43 An Out 2, offset -100% - +100% 1% <-> 1 438 

40045 44 An Out 2, gain -4.00 - +4.00, 0.01 <-> 1 439 

40046 45 An Out 2, bipolar 0=Off, 
1=On 43A 

40047 46 An Out 3, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 
2=Shaft power, 6=Outp 
3=Frequency, voltage 

40048 47 An Out 3, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40049 48 An Out 3,offset -100% - +100% 1% <-> 1 

40050 49 An Out 3, gain -4.00 - +4.00, 0.01 <-> 1 

40051 50 An Out 3, bipolar 0=Off, 
1=On 

40052 51 An Out 4, function 

0=Torque, 4=Current, 
1=Speed, 5= El.power, 

power, 6=Outp 
3=Frequency, voltage 

40053 52 An Out 4, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40054 53 An Out 4, offset -100% - +100% 1% <-> 1 

40055 54 An Out 4, gain -4.00 - +4.00, 0.01 <-> 1 

40057 56 An Out 5, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 
2=Shaft power, 6=Outp 
3=Frequency, voltage 

40058 57 An Out 5, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40059 58 An Out 5, offset -100% - +100% 1% <-> 1 

40060 59 An Out 5, gain -4.00 - +4.00, 0.01 <-> 1 

40061 60 An Out 5, bipolar 
1 
0=Off=On , 

41001 1000 Comm, ref 100% <-> 0x2000 

41002 1001 Operation.drive mode 
0=Speed, 
1=Torque, 
2=V/Hz 

211 

41003 1002 Operation.ref ctrl 
0=Remote, 
1=Keyboard, 
2=Comm 

212 

41004 1003 Operation.run stop ctrl 

0=Remote, 3= Rem /diginl, 
1=Keyboard, 4=Comm/ 
digin1 
2=Comm, 

213 

41005 1004 Operation.rotation 0=R+L, 1=R, 2=L 214 

41006 1005 Utility.auto restart mask 16-bit mask 

41007 1006 Utility.auto restart 0-10 241 

41008 1007 Digln 1 
0-11 See description in 
4.11.6. 421 

41009 1008 Digln 2 
0-11 See description in 
4.11.6. 422 

41010 1009 Digln 3 0-11 See description in 
4.11.6. 423 

41011 1010 Digln 4 0-11 See description in 
4.11.6. 424 

41014 1013 DigOut 1 
0-21 See description in 
4.11.4. 441 

41015 1014 DigOut 2 0-21 See description in 
4.11.4. 442 

41018 1017 Crio enable 0=Off, 
1=On 281 

41019 1018 Crio control 
0=4-Speed, 
1=3-pos, 
2=Analogue 

282 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

41020 1019 Crio relay 1 
0-21 See description in 
4.11.4. 283 

41021 1020 Crio relay 2 
0-21 See description in 
4.11.4. 284 

41022 1021 Process unit 
0=None, 3=m/s, 
1=rpm, 4=/min, 
2=%, 5=/hr 

6G1 

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6G2 

41024 1023 Multiple display 1 

0=Speed, 6=Frequency, 
1=Torque, 7=DC voltage, 
2=Shaft power,8=Temp, 
3=EI power, 9=Drive 
4=Current, status, 
5=Voltage, 10=Process 

speed 

110 

41025 1024 Multiple display 2 See 41024 120 

41026 1025 Utility language 
0=English, 3=Dutch, 
1=German, 4=French 
2=Swedish, 

231 

41027 1026 Utility keyboard locked 0=Unlocked, 1=Locked 232 

41028 1027 Serial corn. address 1-247 262 

41029 1028 Serial corn. Baud-rate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

41030 1029 Serial corn. parity 0=None 

41032 1031 MVB card on/off 0=Off, 
1=On 

291 
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Table 41 Parameter set A 

*** *** VFB/VFX 
Parameter set A 

*** *** 

41101 1100 Acceleration time 0.00-3600.00 See description in 4.11.7 311 

41102 1101 Deceleration time 0.00-3600.00 See description in 4.11.7 313 

41103 1102 Q-stop time 0.00-3600.00 See description in 4.11.7 31B 

41104 1103 Acceleration shape , 0=1=S-cuLinearrve 312 

41105 1104 Deceleration shape 0 
1=Linear, 1 =S -curve 314 

41106 1105 Q-stop shape 0=Linear 

41111 1110 Wait before brake 
time 0.00-3.00, 0.01s<->1 319 

41112 1111 Vector brake 0=Off, 
1=On 31A 

41113 1112 Spinstart 0 
1=Off, =On 31C 

41114 1113 Motor pot function 0=Volatile, 
1=Non-volatile 325 

41115 1114 Minspeed mode 
0=Scale, 
1=Limit, 
2=Stop 

323 

41116 1115 Minimum speed - 0 Maximum speed, 
see description in 4.11.7 321 

41117 1116 Maximum speed Minimum speed-2*motor sync speed, 
see description in 4.11.7 322 

41118 1117 Preset speed 1 
0-2*Motor sync speed, 
see description in 4.11.7 326 

41119 1118 Preset speed 2 
02 *Motor sync speed, 
see description in 4.11.7 327 

41120 1119 Preset speed 3 
sync speed, 0-2*Motor sy 

see description in 4.11.7 328 

41121 1120 Preset speed 4 sync speed, 0-2*Motor sy 
see description in 4.11.7 329 

41122 1121 Preset speed 5 0-2*Motor sy speed, sync sp , 

see description in 4.11.7 32A 

41123 1122 Preset speed 6 0-2*Motor sy speed, sync sp , 

see description in 4.11.7 32B 

41124 1123 Preset speed 7 
0-2*Moto r sync speed, d 
see description in 4.11.7 32C 
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Table 41 Parameter set A (confirming) 

*** *** VFB/VFX 
Parameter set A 

*** *** 

41125 1124 Skip speed 1 Low 
02 *Motor sync speed, 
see description in 4.11.7 32D 

41126 1125 . Skip speed 1 High sync speed, 0-2*Motor snc speed 
see description in 4.11.7 32E 

41127 1126 Skip speed 2 Low 
02*Motor sync speed, 
see description in 4.11.7 32F 

41128 1127 Skip speed 2 Hi gh 
02*Motor sync speed, 
see description in 4.11.7 32G 

41129 1128 Jog speed 0 ±2 *Motor sync speed, 
see description in 4.11.7 32F 

41130 1129 Maximum torque 0-400%, 1%<-> 1 or I_max /motor In 331 

41131 1130 Speed P gain 0.1-30.0, 0.1<->1 342 

41132 1131 Speed I time 0.01-10.00s, 0.01s<->1 343 

41133 1132 Flux optimization 0=Off, 
1=On 

344 

41134 1133 PID-controller 
0=Off, 
1=0n, 
2=Invert 

345 

41135 1134 PID-controller P gain 0.1-30.0, 0.1<->1 346 

41136 1135 P1D-controller I time 0.01-300.00s, 0.01s<->1 347 

41137 1136 t 
PID-controller D 
ime 0.01-30.00s, 0.01s<->1 348 

41138 1137 Low voltage overr - 
ride 0=Off, 1=On 351 

41139 1138 Rotor locked 0=Off, 1=On 352 

41140 1139 Motor lost 
0=Off, 
1=Resume, 
2=Trip 

353 

41141 1140 Motor 12t type 
0=Off, 
1=Trip, 
2=Limit 

354 

41142 1141 Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355 

41143 1142 Speed direction 
0=R, 
1=L, 
2=R+L 

324 

41144 1143 Start speed 0 - + -2*Motor sync speed, 
see description i 4.11.7, page 76. 321 
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Table 42 Parameter set B, C and D 

*** *** VFB/VFX Parameter set B *** *** 
41201- 41299 1200-1298 /* Parameter set B */ 

*** *** VFB/VFX Parameter set C *** *** 

41301- 41399 1300-1398 /* Parameter set C */ 
*** *** VFB/VFX Parameter set D *** *** 

41401- 41499 1400-1498 /* Parameter set D */ 
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4.11 Parameter description VFB/VFX 
The MODBUS logical number inside brackets. 

For more information on any parameter/function, see 
Instruction Manual Vectorflux VFB/VFX. 

4.11.1 Inverter software version (30017). 

MSB F EDCBA 9 8 7 6 5 4 3 2 1 0 LSB 

Bit F,E Release Type: 00 Release (V) 

01 Pre release (P) 

10 Beta (B) 

11 Alpha (A) 

Bit D-8 Major version 000000 0 

000001 1 

111110 62 

111111 63 

Bit 7-0 Minor version 00000000 0 

00000001 1 

11111110 254 

11111111 255 

3508h -> 

( 5.08 
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4.11.2 Inverter type (30028). 

MSB F EDCBA9876 5 43210LSB 

Bit F,E,D,C,B Reserved for future use 

Bit A Option: 0 w/o Brake chopper 

1 with Brake chopper 

Bit 9,8 Type: 10 FDB 

11 FDX 

Bit 7,6,5 Size: 000 Reserved 

001 Size 1 

010 Size 2 

011 Size 3 

100 Size 4 and 8 

101 Size 5 and 10 

110 Reserved 

111 Size 15 and 20 

Bit 4,3,2 Power: 000 Reserved 

001 1st Power in size 

010 2nd Power in size 

011 3rd Power in size 

100 4th Power in size 

101 5th Power in size 

110 6th Power in size 

111 7th Power in size 

Bit 1,0 Voltage class: 00 230V 

01 400V 

10 500V 

11 690V 
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4.11.3 Warning, Tripmessage 1-10 (30040, 30103, 
30106, 30109, 30112, 30115, 30118, 30121, 
30124, 30127,30130). 

O =No warning 1=Overtemp 2=Overcurrent 3=Overvolt D 

4=Overvolt G 5=Overvolt L 6=Motor Temp 7=Ext Trip 

8=Spare 9=Max Alarm 10=Locked Rotor 11=Power Fault 

12=Int Error 13=Spare 14=Spare 15=Spare 

16=Overvoltage 17=Low Voltage 18=Overtemp 19=Motor lost 

20=Max Pre-Alrm 21=Min Pre-Alrm 22=Overcurrent 23=Spare 

24=Spare 25=Spare 26=Spare 27=Overvolt L 

28=Min Alarm 29=Spare 30=Spare 31=Spare 

4.11.4 Relay, Digout and CR10 relay 
(40023,40024,41014,41015,41020, 41021). 

O =Run 1=Stop 2=Acc/Dec 3=At speed 

4=At max speed 5=No Trip 6=Trip 7=Autorst Trip 

8=Limit 9=Warning 10=Ready 11= T =TIim 

12=1>Inom 13=Brake 14=SgnI<Offset 15=Alarm 

16=Pre Alarm 17=Max Alarm 18=Max Pre-Alrm 19=Min Alrm 

20=Min Pre-Alrm 21=Deviation 

INVERTER VFB/VFX DATA 75 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 134 of 365



4.11.5 5.x.x Auto restart mask (41006) 

MSB F E D C B A 9 8 7 6 5 4 3 2 1 0 LSB 

Bit 12-15 Spare 

Bit 11 INT_ERROR 0x0800 

Bit 10 POWER FAULT Ox0400 

Bit 9 LOCKED ROTOR Ox0200 

Bit 8 MON_ALARM Ox0100 

Bit 7 MOTOR LOST Ox0080 

Bit 6 EXT_TRIP Ox0040 

Bit 5 MOTOR_TEMP Ox0020 

Bit 4 OVER_VOLT_L Ox0010 

Bit 3 OVER_VOLT_G Ox0008 

Bit 2 OVER_VOLT_D Ox0004 

Bit 1 IIT Ox0002 

Bit 0 OVER_TEMP Ox0001 

The corresponding bits should be set to activate the autoreset 
function. To enable auto reset for Int error (bit 11) and locked 
rotor (Bit 9) the value Ox0A00 should be written to the register. 

If the value 0x0123 was read, it indicates that 
MON_ALARM, MOTOR_TEMP, IIT and OVER_TEMP 
are in auto reset mode and all other functions are swithced off. 

4.11.6 Digln (41008,41009). 

O =Off 1=Lim Switch+ 2=Lim Switch - 3=Ext. Trip 

4 =Anln Select 5=Preset Ref 1 6=Preset Ref 2 7=Preset Ref 4 

8=Quick Stop 9=Jog 10=MotPot Up 11=MotPot Down 

12=PS selected! 

4.11.7 Representation of speed. 
Bit15=0<->1rpm<->1 
Bit15=1<->10Orpm<->1 
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4.12 Performance 
It is important to configure the communication master accord- 
ing to the slave performance/restrictions. 

The total message size must not exceed 64 bytes. 
Max number of registers at a time is limited to 25 (both for read 
and write). 

4.12.1 VFB/VFX response delay 
The response delay for the VFB/VFX will be maximum 8 ms. 
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5. CRC GENERATION 

The CRC is started by first pre-loading a 16-bit register to all 
l's. Then a process begins of applying successive eight-bit bytes 
of the message to the current contents of the register. Only the 
eight bits of data in each character are used for generating the 
CRC. Start and stop bits, and the parity bit, do not apply to the 
CRC. 

During generation of the CRC, each eight-bit character is 

exclusive ORed with the register contents. The result is shifted 
in the direction of the least significant bit (LSB), with a zero 
filled into the most significant bit (MSB) position. The LSB is 

extracted and examined. If the LSB was a 1, the register is then 
exclusive OR-ed with a preset, fixed value. If the LSB was a 0, 
no exclusive OR takes place. 

This process is repeated until eight shifts have been per- 
formed. After the last (eighth) shift, the next eight-bit character 
is exclusive OR-ed with the register's current value, and the 
process repeats for eight more shifts as described above. The 
final contents of the register, after all the characters of the mes- 
sage have been applied, is the CRC value. 

Generation in steps: 
Step 1 Load a 16-bit register with OxFFFF (all l's). Call this 
the CRC register. 
Step 2 Exclusive OR the first eight-bit byte of the message 
with the low order byte of the 16-bit CRC register, putting 
the result in the CRC register. 
Step 3 Shift the CRC register one bit to the right (toward 
the LSB), zero-filling the MSB. Extract and examine the 
LSB. 
Step 4 If the LSB is 0, repeat Step 3 (another shift). If the 
LSB is 1, Exclusive OR the CRC register with the polyno- 
mial value OxA001 (1010 0000 0000 0001) . 

Step 5 Repeat Steps 3 and 4 until eight shifts have been per- 
formed. When this is done, a complete eight-bit byte will 
have been processed. 
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 Step 6 Repeat Steps 2 5 for the next eight-bit byte of the 
message. Continue doing this until all bytes have been proc- 
essed. 
Result The final contents of the CRC register is the CRC 
value. 
Step 7 When the CRC is placed into the message, its upper 
and lower bytes must be swapped as described below. 
Placing the CRC into the Message 
When the 16-bit CRC (two eight-bit bytes) is transmitted in 
the message, the low order byte will be transmitted first, fol- 
lowed by the high order byte - e.g., if the CRC value is 

0x1241. 

Message 

CRC LO 41 

CRC HI 12 

Example of CRC Generation Function 
An example of a C language function performing CRC genera- 
tion is shown on this page. 
The function takes two arguments: 

Unsigned char *puchMsg; A pointer to the message buffer 
containing binary data to be used for generating the CRC. 
Unsigned int usDataLen; The quantity of bytes in the mes- 
sage buffer. 

The function returns the CRC as a type unsigned int. 

Unsigned int CRC16 (unsigned int usDataLen, unsigned 
char *puchMsg) 
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#define CRC_POLYNOMIAL OxA001 
unsigned int crc_reg; 
unsigned char i,k; 
crc_reg = OxFFFF; 
for (i=0 ; i<usDataLen ; i++) 
{ 

crc_reg ^= *puchMsg++; 
for (k=0 ; k<8 ; k++) 
{ 

if (crc_reg & Ox0001) 

} 

{ 

crc_reg >>= 1; 

crc_reg ^= CRC_POLYNOMIAL; 

else 
crc_reg >>= 1; 

return crc_reg; 

Fig. 22 CRC example. 
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Safety instructions 

Safety 
The softstarter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 

Disconnect all power sources before servicing. 

Always use standard commercial fuses, slow blow e.g. gI, 

gG types, to protect the wiring and prevent short 
circuiting. To protect the thyristors against short-circuit 
currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Operating and maintenance 
personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 

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

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

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

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

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and acces- 
sories not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a nega- 
tive effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected before the softstarter (both 
motor and control supply voltage must be switched 
off). 

Dismantling and scrapping 
The enclosure of the softstarter is made of recyclable 
material such as aluminium, iron and plastic. Legal 
requirements for disposal and recycling of these materi- 
als must be complied with. 

The softstarter contains a number of components 
demanding special treatment, such as thyristors for 
example. The circuit boards contain small amounts of 
tin and lead. Legal requirements for the disposal and 
recycling of these materials must be complied with. 

General warnings 

WARNING! Make sure that all safety measures 
have been taken before starting the motor In 

order to avoid personal Injury. 

WARNING! Never operate the softstarter with 
the front cover removed. 

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

This manual describes the Emotron Softstarter MSF 2.0. 

1.1 How to use the Instruction 
Manual 

This instruction manual tells you how to install and operate 
the softstarter MSF 2.0. Read the whole Instruction Manual 
before installing and putting the unit into operation. 

Once you are familiar with the softstarter, you can operate it 
from the control panel by referring to chapter 5. page 27. 

This chapter describes all the functions and possible settings. 

1.2 integrated safety systems 
The device is equipped with a protection system which 
reacts to: 

Over temperature 

Voltage unbalance 

Over- and under voltage 

Phase reversal 

Phase loss 

Motor overload protection thermal and PTC. 

Motor load monitor, protecting machine or process 

maximum or minimum alarm 

Starts per hour limitation 

The softstarter is equipped with a connection for protective 
earth 4- (PE). 

All MSF 2.0 softstarters are IP 20 enclosed types, except 

MSF-1000 and MSF -1400 which are delivered as open 

chassis IPOO. 

1.3 Safety measures 
These instructions are a constituent part of the device and 

must be: 

Available to competent personnel at all times. 

Read prior to installation of the device. 

Observed with regard to safety, warnings and informa- 
tion given. 

The tasks in these instructions are described so that they can 

be understood by people trained in electrical engineering. 

Such personnel must have appropriate tools and testing 

instruments available. Such personnel must have been 

trained in safe working methods. 

The safety measures laid down in DIN standard VDE 0100 

must be guaranteed. 

The user must obtain any general and local operating per- 

mits and meet any requirements regarding: 

Personnel safety 

Product disposal 

Environmental protection 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

1.4 Notes to the Instruction 
Manual 

NOTE: Additional information as an aid to avoiding 
problems. 

CAUTION: Failure to follow these instructions 
can result in malfunction or damage to the 
softstarter. 

WARNING: Failure to follow these instructions 
can result in serious injury to the user in addition 
to serious damage to the softstarter. 

Important 
For all enquiries and spare parts orders, please quote the cor- 
rect name of the device and serial number to ensure that 
your inquiry or order is dealt with correctly and swiftly. 

1.5 Type number 
Fig. 1, page 5 gives an example of the type code number 
used for an Emotron MSF Softstarter. With this code 

number the exact type of the softstarter can be determined. 
This identification will be required for type specific informa- 
tion when mounting and installing. The code number is 

located on the product label, on the front of the unit. 

MSF 

1 

-017 525 2 C V 

2 3 4 5 6 7 

Fig. 1 Type number. 
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Table I 

Position 
Configuration 

parameter 
Description 

1 Softstarter type MSF 2.0 type, Fixed 

2 Motor current 017-1400 A 

3 
Mains supply 
voltage 

525 V 

690 V 

4 
Control supply 
voltage 

2=100-240 V 

5=380-500 V 

5 
Control panel 
option 

C=Standard, no external 
control panel 
H=External control panel 

6 
Coated boards 
option 

-=No coated boards 
V=Coated boards 

7 
Communication 
option 

N=No COM included 
S=RS232/485 included 
D=DeviceNet included 
P=Profibus included 

1.6 Standards 
The device is manufactured in accordance with these regula- 

tions: 

I EC 60947-4-2 

EN 60204-1, Safety of Machinery, Electrical equipment 
of machines, part 1, General requirements and VDE 
0113. 

EN 61000-6-4, EMC, Emission standard for industrial 
environments 

EN 61000-6-3, EMC, Emission standard for residential, 

commercial and light-industrial environments 

EN 61000-6-2, EMC, Immunity for industrial environ- 
ments 

COST 

UL 508 

1.7 Tests in accordance with 
norm EN 60204 standard 

Before leaving the factory, the device was subjected to the 

following tests: 

Through connection of earthing system: 
a) visual inspection. 
b) check that earthing wire is firmly connected. 

Insulation 

Voltage 

Function 

1.8 Transport and packing 
The device is packed in a carton or plywood box for delivery. 

The outer packaging can be recycled. The devices are care- 

fully checked and packed before dispatch, but transport 
damage cannot be ruled out. 

Check on receipt 
Check that the goods are complete as listed on the delivery 
note, see type no. etc. on the rating plate. 

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

If you have cause for complaint 
If the goods have been damaged during transport: 

Contact the transport company or the supplier immedi- 
ately. 

Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it will resist shock and impact. 

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

be stored before further use in a dry room. 

1.9 Unpacking MSF-310 and 
larger types 

The MSF 2.0 softstarter is attached to the plywood box/ 
loading stool by screws, and the softstarter must be 

unpacked as follows: 

1. Open only the securing plates at the bottom of the box 
(bend downwards). Then lift up the box from the load- 

ing stool, both top and sides in one piece. 

2. Loosen the three (3) screws on the front cover of the 

softstarter unit, down by the lower logo. 

3. Push up the front cover about 20 mm so that the front 
cover can be removed. 

4. Remove the two (2) mounting screws at the bottom of 
the softstarter. 

5. Lift up the softstarter unit at the bottom about 10 mm 
and then push backwards about 20 mm so that the soft- 
starter can be removed from the mounting hook? at the 

top. The hooks are placed under the bottom plate and 

cannot be removed until the softstarter is pulled out. 

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

7. The hooks are used as an upper support for mounting 
the softstarter. 
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Fig. 2 Unpacking MSF-310 and larger models. 

1.10 Glossary 

1.10.1 Abbreviations 
In this manual the following abbreviations are used: 

Table 2 Abbreviations 

Abbreviation Description 

FLC Full load current 

DOL Direct on-line 

1.10.2 Definitions 
In this manual the following definitions for current, voltage, 
power, torque and speed are used: 

Table 3 Definitions 

Name Description Unit 

Insoft Nominal softstarter current A 

Pnsoft Nominal softstarter power kW, HP 

Nnsoft Nominal softstarter speed rpm 

Tn Nominal motor torque Nm, lbft 

lln Nominal motor voltage V 

Ill Nominal motor current A 

Pn Nominal motor power kw, HP 

Pnormal Normal load % of Pn 
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2. Description 

In this chapter different starting methods for induction 
motors are explained and compared. The functionality of 
softstarters with torque control and their advantages and 
limitations compared to other starting methods are 

explained. 

First a brief account of the background theory of starting 
induction motors will be given in section 2.1. Thereafter the 

different starting methods based on the usage of reduced 
voltage will be described and compared. This chapter will 
also cover softstarters with torque control. In section 2.3 
some common starting methods based on other physical 
principles are explained. With this information some limita- 
tions of the reduced voltage starters will become clear. In 

section 2.4 there is a brief analysis of which applications may 

benefit from using a softstarter. 

2.1 Background theory 
The following two sections deal with motors with squirrel- 
cage rotors. In contrast to a wound rotor, the squirrel-cage 
rotor consists of straight conductors, which are short- 
circuited together at both ends. 

When such a motor is connected directly to the line voltage 

it will typically draw a starting current of about 5 to 8 times 

its nominal current while the resulting starting torque will 
be about 0.5 to 1.5 times its nominal torque. In the follow- 
ing picture a typical starting characteristic is shown. The x- 

axis represents the speed relative to the nominal speed while 
the y-axis shows the torque and the current respectively, even 

those normalized to their nominal values. The dashed line 

indicates the nominal values. 

Fig. 3 Typical torque characteristics for the DOL start 

Fig. 4 Typical current characteristics for the DOL start 

For many industrial applications direct on-line starting is 

not convenient, as the supply in this case has to be dimen- 
sioned to deliver the unnecessarily high starting current. 
Moreover, most applications do not gain anything from the 

high starting torque. Instead there is a risk of mechanical 

wear or even damage because of the resulting jerk at spee- 

dup. 

The acceleration torque is determined by the difference 
between motor and load torque. The figure below shows 

some typical torque characteristics for constant speed appli- 
cations. For comparative purposes, the inducion motors' 

torque characteristic is added to the diagram. 

Fig. 5 Typical load torque characteristics 

Typical applications with constant load are elevators, cranes 

and conveyors. Linear load characteristics are found for cal- 

endar rollers and smoothing machines; quadratic correlation 
between speed and torque is typical for pumps and fans. 
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Some applications like conveyors or screws may need an ini- 
tial torque boost. However, for many applications it can be 

seen that the torque needed is much lower than the torque 

delivered by the induction motor in a DOL start. 

A common method to reduce both starting torque and cur- 

rent is to decrease the motor voltage during starting. The 
following figure shows how the motor's torque and current 
characteristics are changed when the supply voltage is 

reduced. 

Fig. 6 Reduced voltage start 

A general rule of thumb is that the torque at each operating 
point is roughly proportional to the square of the current. 
This means when the motor current is decreased by a factor 
of two by means of reducing the supply voltage, the torque 
delivered by the motor will be decreased by a factor of four 
(approximately). 

T 1 2 

ILV = 112 'Dot_ -> TIN 114 TDOL 

ILV = 1/3 IDoi TLV 1/9 TDOL 

LV=low voltage 
DOL=Direct on line 

This relationship is the base for any starting method using 

reduced voltage. It can be seen that the possibility of reduc- 

ing the starting current depends on the correlation between 

the motor's and the load's torque characteristic. For the com- 
bination of an application with very low starting load and a 

motor with very high starting torque, the starting current 
may be reduced significantly by means of decreasing the 

voltage during start. However, for applications with high 

starting load it may - depending on the actual motor - not 
he possible to reduce the starting current at all. 

2.2 Reduced voltage starting 
This section describes different starting methods which are 

based on the reduced-voltage principle explained above. A 
pump and its quadratic torque characteristic are used as an 

example. 

The star-delta starter is the simplest example of a reduced 

voltage starter. The motor phases are first star connected; at 

about 75% of nominal speed the phase connection is then 

changed to delta. To enable star-delta start, both ends of all 

three motor windings have to be available for connection. 
Moreover, the motor has to be dimensioned for the (higher) 
voltage in the delta connection. The following figure shows 

the resulting torque and current characteristics. 

Fig. 7 Star-delta start 
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The disadvantage of the star-delta start is that it cannot be 

adapted to a special application. Both the voltage in star and 

in delta connection are defined by the supply, the resulting 
starting performance depends on the motor's DOL charac- 

teristic. For some applications the star-delta starter cannot 
be used as the resulting torque in star connection is too low 

to start rotating the load. On the other hand for low load 
applications further savings of starting current are impossi- 
ble even though a big torque reserve is available. Moreover, 
the resulting abrupt rise of torque first at start and later 

when changing from star to delta connection may contrib- 
ute to mechanical wear. The high transient currents during 
start-delta transition create unnecessary excess heat in the 

motor. 

Better performance is achieved with a voltage ramp start, 

which a simple electronic softstarter can provide. The volt- 
age is increased linearly from an initial value to the full sup- 

ply voltage by means of phase angle control. The resulting 

torque and current characteristics are shown in the following 
figure. 

Fig. 8 Soft starting - voltage ramp 

Obviously a much smoother start is realized compared to the 

star-delta start and the starting current is decreased. 

A softstarter i often used to keep the starting current below a 

desired level. For the example above, setting a current limit 
of three times the nominal current may be desirable. The 
following figure shows the resulting torque and current char- 

acteristics. 

Fig. 9 Soft starting - voltage ramp with current limit 

Once again the figure illustrates that the resulting perform- 
ance depends on the combination of motor and load charac- 

teristics. In the example above the motor torque is close to 

the load torque at about half speed. This means for some 

other applications with different load characteristics (for 
example a linear torque-speed correlation) this particular 
motor would need more than three times the nominal cur- 
rent to start. 

The most sophisticated electronic softstarters use torque 
control, which results in an almost constant acceleration 
during the start. A low starting current is also achieved. 

However, even this start method uses reduced motor voltage 
and the quadratic correlation between current and torque 
described in the first section of this chapter is still valid. This 
means, the lowest possible starting current is determined by 

the combination of motor and load characteristics. 
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Fig. 10 Soft starting- torque control 

For optimal starting performance, correct setting of the soft- 
starter's parameters such as initial torque and end torque at 

start and start time is important. The choice of parameters is 

explained in detail in section 8.7, page 55. 

2.3 Other starting methods 
In contrast to the preceding sections of this chapter, which 
focused on squirrel-cage motors, slip-ring motors are dealt 
with later on. A slip-ring motor is equipped with a wound 
rotor; one end of each rotor winding is available for external 
connection via slip-rings. These motors are often optimized 
for rotor resistance starting, e.g. with short-circuited rotor 
windings they develop a very low torque at an extremely 
high current. For starting external resistances are connected 
to the rotor windings. During the start, the resistance value 
is decreased in several steps until the rotor windings are 
short-circuited at nominal speed. The following figure 
shows typical torque and current characteristics for a slip- 
ring motor during the start with an external rotor-resistance 
starter. 

Fig. 11 Rotor-resistance starting 

Because of the low starting torque it is often not possible to 

short-circuit the rotor windings and replace the rotor-resist- 
ance starter with a sofrstarter. However, it is always possible 
to use a frequency inverter instead. The following illustra- 

tion shows how the torque and current characteristics are 

affected when the stator frequency is changed. 
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Fig. 12 VOltage/frequenry regulation 

Thus, such a motor can be started with a quite simple fre- 

quency inverter with voltage-frequency regulation. This 
solution is even valid for all other applications, which for 

some reason (high load torque compared to motor torque 
etc.) cannot be started by a softstarter. 

2.4 Use of softstarters with 
torque control 

To determine if a specific application benefits from using a 

softstarter at all, the correlation between the motor's torque 

characteristic during the start and the load's requirements 
has to be evaluated. As it can be seen from the examples 

above, the application will only benefit from using a soft- 
starter if the load torque during the start is clearly below the 

motor's starring capacity. However, even loads with a high 
initial release torque may profit from a softstarter. In this 
case an initial torque boost can be used, thereafter the start 
ramp is continued reducing the starting current considera- 

bly. 

The profit can be maximized when using a softstarter with 
torque control. To be able to configure the torque control 
parameters for optimal performance, the load characteristics 

(linear, square or constant load, need of initial release 

torque) must be known. In this case a proper torque control 
method (linear or square) can be chosen and torque boost 

can be enabled if needed. A description of the load charac- 

teristics of several common applications and guidelines for 
proper settings are found in chapter 6. page 31, Applications 
and Functions Selection. Optimization of the torque control 
parameter is explained in detail in section 8.7, page 55. 

Emotron AB 01-4135-01r1 Description 13 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 152 of 365



3. Mounting 

This chapter describes how to mount the MSF 2.0 soft- 
starter. Before mounting it is recommended that the installa- 

tion be planned out first: 

Be sure that the softstarter suits the mounting location. 

The mounting site must support the weight of the soft- 

starter. 

Will the softstarter continuously withstand vibrations 
and/or shocks? 

Consider using a vibration damper. 

Check ambient conditions, ratings, required cooling air 

flow, compatibility of the motor, etc. 

Do you know how the softstarter will be lifted and trans- 

ported? 

Make sure that the installation is performed in accordance 

with the local safety regulations of the electricity supply 
company. And in accordance with DIN VDE 0100 for set- 

ting up heavy current plants. 

Care must he taken to ensure that personnel do not come 

into contact with live circuit components. 

WARNING! Never operate the softstarter with 
the front cover removed. 

3.1 Installation of the 
softstarter in a cabinet 

When installing the softstarter: 

Ensure that the cabinet will be sufficiently ventilated 

after the installation. 

Keep the minimum free space, see the tables on page 15. 

Ensure that air can flow freely from the bottom to the 

top. 

NOTE: When installing the softstarter, make sure it does 
not come Into contact with live components. The heat 
generated must be dispersed via the cooling fins to 
prevent damage to the thyristors (free circulation of air). 

MSF-017 to MSF-835 are all delivered as enclosed versions 

with front opening. The units have bottom entry for cables 

etc. see Fig. 20 on page 21 and Fig. 22 on page 23. MSF- 

1000 and MSF-1400 are delivered as open chassis. 

3.1.1 Cooling 

MSF-017 to MSF-250 

Table 4 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

-017, -030, -045 100 100 0 

-060, -075, -085 100 100 0 

-110, -145 100 100 0 

-170, -210, -250 100 100 0 

1) Above: wall-softstarter or softstarter-softstarter 

MSF-310 to MSF-1400 

Table 5 MSF-310 to MSF-I400. 

MSF 
model 

Minimum free space (mm): 

above 1) below at side 

-310, -370, -450 

-570,- 710, -835 

-1000, -1400 

100 

100 

100 

100 

100 

100 

0 

0 

100 

1) Above: Wall-softstarter or softstarter-softstarter 
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3.1.2 Mounting schemes 

MSF-017 to MSF-250 

Fig. 13 Hole pattern for MSF-017 to MSF-250 (backside 
view). 

Table 6 

Fig. 14 Hole pattern for screw attachment, MST-310 to 
MSF-835. Hole distance (mm). 

MSF 
Model 

Hole 
distance 
wi [mm] 

Hole 
distance 
H1 [mm] 

Hole 
distance 

E 

Hole 
distance 

F 

Diam./ 
screw 

Tightening torque for bolt [mm] 

Cable PE cable 
Supply 
and PE 

-017, -030, -045 78.5 265 5.5/M5 8 8 0.6 

-060, -075, -085 78.5 265 5.5/M5 12 8 0.6 

-110, -145 128.5 345 5.5/M5 20 12 0.6 

-170, -210, -250 208.5 445 5.5/M5 20 12 0.6 

-310, -370, -450 460 450 44 39 8.5/M8 50 12 0.6 

-570, -710, -835 550 600 45.5 39 8.5/M8 50 12 0.6 

-1000, -1400 8.5/M8 50 12 0.6 

Observe that the two mounting hooks supplied (see mounting the softstarter as upper support (only MSF-310 to 
section 1.9, page 6 and Fig. 2 on page 7) must be used for MSF-835). 
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Fig. 15 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN rail. 

z 

0- 0 

.14 

W3 W2 W1 

hl 

Fig. 16 Busbar distances MSF-310 to MSF-835. 

Table 7 Busbar distances 

MSF model 
Dist. hl 
(mm) 

Dist. W1 
(mm) 

Dist.W2 
(mm) 

Dist.W3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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Fig. 17 MSF-1000 to MSF-1400 

Fig. 18 Hole pattern busbar MSF-1000 to MSF-1400. 
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4. Connections 

The description of installation in this chapter follows the 

EMC standards and the Machinery Directive. 

If the softstarter is temporarily stored before being con- 
nected, please check the technical data for environmental 
conditions. If the softstarter is moved from a cold storage 

room to the room where it is to be installed, condensation 
can form on it. Allow the softstarter to become fully accli- 

matised and wait until any visible condensation has evapo- 

rated before connecting the mains voltage. 

NOTE: The softstarter must be wired with shielded 
control cable to fulfil EMC regulations according to 
section 1.6, page 6. 

NOTE: For UL-approval use 75°C Copper wire only. 
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4.1 Connecting mains and 
motor cables 

Fig. 19 Connection of MSF-017 to MSF-085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, 1. (PE), mains supply, motor (on the 

right and left inside of the cabinet) 

2. Protective earth, - (PE), control supply voltage 

3. Control supply voltage connection 01, 02 

4. Mains supply L1,12,13 

5. Motor power supply Ti, T2, T3 

6. Current transformers (can be mounted outside for 

bypass see section 8.7.5, page 67) 

7. Mounting of EMC gland for control cables 
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Fig. 20 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, L (PE), mains supply, motor (on the 

left inside of the cabinet) 

2. Protective earth (PE), control supply voltage 

3. Control supply voltage connection 01, 02 

4. Mains supply Ll, L2, L3 

5. Motor power supply T1, T2, T3 

6. Current transformers (can be mounted outside for 

bypass see section 8.7.5, page 67) 

7. Mounting of EMC gland for control cables 
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Fig. 21 Connection of MSF-170 to MSF-250. 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, -L (PE), mains supply, motor (on the 

left inside of the cabinet) 

2. Protective earth 1. (PE), control supply voltage 

3. Control supply voltage connection 01, 02 

4. Mains supply LI, L2, L3 

5. Motor power supply Ti, T2, T3 

6. Current transformers (can be mounted outside for 

bypass see section 8.7.5, page 67) 

7. Mounting of EMC gland for control cables 
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Fig. 22 Connection of MSF-310 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 

1. Protective earth, 4-- (PE), mains supply and motor 

2. Protective earth, _L (PE), control supply voltage 

3. Control supply voltage connection 01, 02 

4. Mains supply Ll, L2, L3 

5. Motor power supply T1, T2, T3 

6. Current transformers (possible to mount outside for 

bypass see section 8.7.5, page 67) 

7. Mounting of EMC gland for control cables 
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4.2 Control Connection 

J1 

11- I 1 11 mg agriEVEr 
r,.m.,x4r,vr4r..,..z,lr-r-.3 Paualliklikkun" ommurimnrcionciitene catiucul 1:31=113001=31=MED -Uil 

ryry. . 
.171 Altitteati 

of 

a3,107.2 

El 

Fig. 23 PCB (control board) connections. 

Table 8 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Control supply voltage 
100-240 VAC ±10% alternative 
380-500 VAC ±10% see rating plate 02 

PE Protective Earth _I_ 

11 Digital input 1 0-3 V -> 0; 8-27 V-> 1. 

Max. 37 V for 10 sec. Impedance to 0 VDC: 2.2 kO. 12 Digital input 2 

13 
Control signal supply voltage to PCB terminal 11 and 12, 
10 IQ potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50 mA. 

Short circuit-proof but not overload-roof. 

14 
Analogue input, 0-10 V, 2-10 V, 0-20 mA and 
4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 K2, current signal: 100 Q. 

15 GND (common) 0 VDC 

16 Digital input 3 0-3 V -> 0; 8-27 V-> 1. 

Max. 37 V for 10 sec. Impedance to 0 VDC: 2.2 kQ. 17 Digital input 4 

18 
Control signal supply voltage to PCB terminal 16 and 17, 

10 k0 potentiometer, etc. 
+12 VDC ±5%. Max. current from +12 VDC = 50 mA. 

Short circuit-proof but not overload-proof. 

19 Analogue output 
Analogue output contact: 
0-10 V, 2-10 V; min load impedance 70052 

0-20 mA and 4-20 mA; max load impedance 750Q 

21 Programmable relay K1. Factory setting is "Operation" 
with indication by closing terminal 21 to 22. 

1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis- 
tive, 250 VAC, 3 A inductive. 22 

23 Programmable relay K2. Factory setting is "Full voltage" 
with indication by closing terminals 23 to 24. 

1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis- 
tive, 250 VAC, 3 A inductive. 24 

31 Programmable relay K3. Factory setting is "All alarms". 
Indication by closing terminals 31 to 33 and opening ter- 
urinals 32 to 33. 

1-pole change-over contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 

32 

33 

69-70 I PTC Thermistor input Alarm level 2.4 kil. Switch back level 2.2 kil 

7172* Clickson thermistor 
Controlling softstarter cooling fan temperature 
MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of softstarter cooling fin 
75 Current transformer input, cable S1 (blue) Connection of I_1 or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) 
Connection of L3, T3 phase (MSF 017 to MSF 250) or L2, 
T2 phase (MSF 310 to MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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4.3 Minimum wiring 
The figure below shows the "minimum wiring". See 

section 3.1.2, page 16, for tightening torque for bolts etc. 

1. Connect Protective Earth (PE) to earth screw 

marked 1 (PE). 

2. Connect the softstarter between the 3-phase mains sup- 
ply and the motor. On the softstarter the mains side is 

marked LI , L2 and L3 and the motor side T1, T2 and 
T3. 

3. Connect the control supply voltage (100-240 VAC) for 
the control card at terminals 01 and 02. 

4. Connect PCB terminals 12 and 13 (PCB terminals 11 

and 12 must be linked) e.g. to a 2-position switch (on/ 
oFF) or a PLC, etc., to obtain control of soft start/stop 
(for factory configuration of the digital inputs). 

5. Ensure the installation complies with the appropriate 
local regulations. 

NOTE! The softstarter should be wired with a shielded 
control cable to fulfil the EMC regulations outlined in 
section 1.6, page 6. 

NOTE! If local regulations say that a mains contactor 
should be used, relay K1 can control it. Always use 
standard commercial, slow blow fuses, e.g. gI or gG 

types, to protect the wiring and prevent short circuiting. 
To protect the thyristors against short-circuit currents, 
superfast semiconductor fuses can be used If preferred. 
The normal guarantee is valid even If superfast 
semiconductor fuses are not used. All signal inputs and 
outputs are galvanically insulated from the mains 
supply. 

4.4 Wiring examples 
Fig. 55 on page 79 gives an wiring example with the follow- 
ing functions: 

Analogue start/stop, see description on page 79. 

External control of parameter set, see section 8.9.6, page 

90 

Analogue output, see "Analogue output" on page 82 

PTC input, see description of Thermal motor protection 
in section 8.3.1, page 46. 

100-240V- *10% 

Ll L2 L3 PE 

0 0 0 

0 

PE 

Ll L2 L3 PE 01 02 PE 21 
0 

K1 22 23 K2 24 

T1 T2 13 PE 11 12 13 
0 0 0 

V w PE 

33 
0 

3 
32 

0 

16 17 18 19 75 76 77 

03-F25-2 

Fig. 24 Wiring circuit, "minimum wiring': 
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5. How to get started 

This chapter briefly describes the set-up for basic soft start 
and soft stop using the default "Torque control" function. 

WARNING! Mounting, wiring and setting the 
idevice Into operation must be carried out by 
properly trained personnel. 

5.1 Checklist 
Mount the softstarter as set out in chapter 3. page 15. 

Consider the power loss at rated current when dimen- 
sioning a cabinet, max. ambient temperature is 400C. 

Check that the motor and supply voltage corresponds to 

the values on the softstarter's rating plate. 

Connect the protective earth. 

Connect the motor circuit according to Fig. 25. 

Connect the control supply to terminals 01 and 02. The 
control supply voltage range is 100-240 VAC or 380- 
500 VAC, see rating plate. 

Connect relay K1 (terminals 21 and 22 on the soft- 

starter) to the contactor - the softstarter then controls 
the contactor (for factory configuration of K1). 

Connect terminals 12 and 13 to, e.g., a 2-way switch 
(closing non-return) or a PLC and a jumper between 11 

and 12, etc., to obtain control of soft start/soft stop. (For 

factory configuration of digital inputs 1 and 2.) 

Ensure the installation complies with the appropriate 
local regulations.' 

5.2 Applications 

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

Switch on the control supply voltage (normally 1 x 230 V); 
all segments in the display and the two LEDs will be illumi- 
nated for a few seconds. Then the display will show menu 

[100]. An illuminated display indicates there is control sup- 

ply voltage to the softstarter unit. Check that you have 

mains supply voltage to the mains contactor or to the thyris- 
tors. The settings are carried out according as follows: 

Fig. 25 Standard wiring. 

Emotron AB 01-4135-01r1 How to get started 27 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 164 of 365



5.3 Motor data 
Set the data, according to the motor type plate, to obtain 
optimal settings for start, stop and motor protection. 

NOTE! The default settings are for a standard 4-pole 
motor according to the nominal power of the softstarter. 
The softstarter will run even if no specific motor data is 
selected, but the performance will not be optimal. 

Z110 °0 

Setting 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

200-700 Nominal motor voltage. 

2H 1 
(C) 

Setting 

Nominal 

1 7 
motor current 

Default: insoft in A 

Range: 25-200% of Insoft in A 

25-200 Nominal motor current. 

2i 1 2 ° 
Setting 

7. 5 
Nominal motor power 

Default: Pnsoft in kW 

Range: 25-400% of Pnsoft in kW or HP. 

25-400 Nominal motor power. 

211300 
Setting 

1 4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 

500-3600 Nominal motor speed. 

2 114 
I 

0 
Setting 

0 

factor 

0.8 6 
Nominal power 

Default: 0.86 

Range: 0.50-1.00 

0.50-1.00 Nominal motor power factor. 

115 
I 

° 
Setting 

0 

frequency 

5 0 
Nominal 

Default: 50 Hz 

Range: 50 Hz, 60 Hz 

50, 60 Nominal frequency. 

5.4 Start and stop 

3 115 
Setting 

0° 

10 
Start time 

Default: 10 s 

Range: 1-60 s 

1-60 Start time. 

3 2 0 ° 
Setting 

0 

4 
Stop method 

Default: 4 (Coast) 

Range: 1, 2, 3, 4, 5 

1 Linear torque control 

2 Square torque control 

3 voltage control 

4 Coast 

5 Brake 

Default "Stop method" is Coast (freewheeling). 
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5.5 Setting the start command 
As default the softstarter is set up for remote operation via 

terminals 11, 12 and 13. For easy commissioning it is possi- 

ble to give start and stop signals via the control panel. 

0 Setting 
0 

2 
Control source 

Default: 2 (Remote control) 

Range: 1, 2, 3 

1 Control panel. 

2 Remote control. 

3 Serial communication control. 

Menu [2001 must he set to 1 to he able to operate from con- 

trol panel. 

NOTE! Factory default setting Is remote control (2). 

To start and stop from the control panel, the "START/ 
STOP" key is used. 

To reset from the control panel, the "ENTER .41_1 /RESET" 
key is used. A reset can be done both when the motor is run- 
ning and when the motor is stopped. A reset by the control 
panel will not start or stop the motor. 

5.6 Viewing the motor current 
Set the display to menu [1001. Now the motor current can 

be viewed on the display. 

0 
0 
0 

0. 0 

[ Read-out 

Current 

Range: 0.0-9999 A 

5.7 Starting 
Start the motor by pressing the "START/STOP" key on the 

control panel or through the remote control, PCB terminals 
11, 12 and 13. When the start command is given, the mains 

contactor will be activated by relay Kl (softstarter terminals 

21 and 22), and the motor then starts softly. 

Current (A) 

FLC 

03-F113-2 

Time 

Fig. 26 Example of start current when the default torque con- 
trol is used. 
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6. Applications and functions selection 

This chapter is a guide to selecting the correct softstarter rat- 

ing and softstarter functionality for different applications. 

To make the right choice the following tools are used: 

The norms AC53a and AC53b 
These norms help select the softstarrer rating with regard to 

duty cycle, starts per hour and maximum starting current. 

The Applications Rating List 
With this list the softstarter rating can be selected depending 
on the kind of application used. The list Uses two levels, see 

Table 9, page 33. 

The Applications Function List 
This table gives an overview of the most common applica- 

tions and their challenges. For each application MSF 2.0 

solutions are proposed and a reference to the MSF 2.0 

menus, which can be used, is given. See Table 10, page 34. 

6.1 Softstarter rating 
according to AC53a 

The IEC 60947-4-2 standard for electronic softstarters 

defines AC53a as a norm for dimensioning of softstarters for 

continuous running without bypass. 

The MSF 2.0 softstarter is designed to run continuously. 

210A : AC-53a 5.0 - 30 : 50 - 10 

(03.F591 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple of 
FLC) 

Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 27 AC53a rating example. 

Starts per hour 

Start 
Duration - Run Time 

Off 
Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03-F60) 

Fig. 28 Duty cycle, non-bypass. 

The above example indicates a current rating of 210 Amps 
with a start current ratio of 5.0 x FLC (1050 A) for 30 sec- 

onds with a 50% duty cycle and 10 starts per hour. 

NOTE! If more than 10 starts/hour or other duty cycles 
are needed, please contact your supplier. 

In the Applications Rating List two commonly used levels of 
AC53a are specified. These are also given in the technical 

data tables (see chapter 13. on page 109). 

6.2 Softstarter rating 
according to AC53b 

This norm is made for bypass operation. The MSF 2.0 soft- 

starter is designed to run continuously. In the event of high 

ambient temperature or for other reasons, an external bypass 

contactor can be used to minimize the power loss at nominal 

speed. In the Application Rating List, one level of AC53b is 

specified, normal with bypass. 

210A : AC-53b 5.0 - 30 : 1440 

(011,591 

Off time (seconds between 
starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under pre- 
scribed conditions 

Fig. 29 AC53b rating example. 
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I- Z 
LL.I 
CC 

D CC 

C.) 

Start 
Duration 

Off 
Time 

TIME (03-F61) 

Fig. 30 Duty cycle, bypassed 

The above example indicates a current rating of 210 Amps 

with a start current ratio of 5.0 x FLC (1050 A) for 30 sec- 

onds with a 24-minute interval between starts. 

6.3 The Applications Rating 
List 

According to the norms AC53a and AC53b a softstarter can 

have many current ratings. 

With help of the Applications Rating List the correct rating 

can be chosen for most applications. 

The Applications Rating List uses two levels for the AC53a 
norm and one level for the AC53b norm: 

AC53a 5.0-30:50-10 (heavy) 
This level will be able to start almost all applications and fol- 

lows directly the type number of the softstarter. 

Example: MSF-370 is designed for 370 A full load current 

(FLC) and 5 times this current for a starting time of 30 sec- 

onds. 

AC 53a 3.0-30:50-10 (normal) 
This level is for lighter applications and here the MSF 2.0 

can manage a higher FLC. 

Example: MSF-370 can be used for an application with 
450 A FLC if the starting current is not more than 3 times 

this current for a starting time of 30 seconds. 

AC53b 3.0-30:330 (normal with bypass) 
This level is for lighter applications when a bypass contactor 
is used. The MSF 2.0 can in this case be used for applica- 

tions with an even higher nominal current. 

Example 
An MSF-370 can be used for an application with a full load 

current of 555 A if the starting current is no more than three 

times this value and a bypass contactor is used. 

NOTE! To compare softstarters It is important to ensure 
that not only FLC (Full Load Current) is compared but 
also the starting performance. 

The Applications Rating List 
The first column in the Applications Rating List, see Table 

9, page 33 gives various applications. If the machine or 

application is not in this list, try to identify a similar 
machine or application. If in doubt please contact your sup- 

plier. The second and third columns gives typical ratings for 
the machine or application. The ratings are divided in Nor- 
mal/Normal with by-pass and Heavy duty. 

Example 
The application is a Roller Mill. From the Applications Rat- 

ing List a Roller Mill is rated as a Heavy duty application 
due to high starting current. The proper size of MSF 2.0 has 

to be selected from the Heavy rating column, see Technical 

data. 
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Table 9 Applications Rating List 

Applications 

Normal 
AC53a 3.0-30:50-10 

and 
Normal with bypass 
AC53b 3.0-30:300 

Heavy 
AC 53a 5.0-30:50-10 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor, Screw 

Compressor, Reciprocating 

Fan 

Blower 

Mixer 

Agitator 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 

x 

x 

x 

x 

x 

x 

Pulp and Paper 

Repulper 

Shredder 

Trolley 

x 

x 

x 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 

x 

x 

x 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 

x 

x 

x 

x 

x 

x 

x 

x 
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Table 9 Applications Rating List 

Applications 

Normal 
AC53a 3.0-30:50-10 

and 
Normal with bypass 
AC53b 3.0-30:300 

Heavy 
AC 53a 5.0-30:50-10 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 

x 

x 

x 

x 

x 

6.4 The Application Functions 
List 

This list gives an overview of many different applications 
with their challenges and a possible solution with one of the 
many MSF 2.0 functions. 

Description and use of the table: 

Application 
This column gives the various applications. If the machine 
or application is not on this list, try to identify a similar 
machine or application. If in doubt please contact your sup- 
plier. 

Table 10 Application Functions List 

Challenge 
This column describes possible challenges that are familiar 
for this kind of application. 

MSF 2.0 Solution 
Gives the possible solution for the challenge using one of the 
MSF 2.0 functions. 

Menus 
Gives the menu numbers and selection for the MSF 2.0 
function. 
"200;=1", means: program selection 1 in menu [200]. 

"323;=1 / 320, 324", means: program selection I in menu 
[323], menus [320] and [324] are related to this function. 

Application Challenge MSF Solution Menus 

PUMP 

Too fast starts and stops Pre-setting for pump application 300 

Non-linear ramps Square torque control for square loads. 
310;=2, 
320;=2 

Water hammer Square torque control 320;=2 
High current and peaks during starts Square torque control 310;=2 
Pump is going in wrong direction Phase reversal alarm 440 
Dry running Shaft power underload 401 
High load due to dirt in pump Shaft power overload 400 

COMPRESSOR 

Mechanical shock for compressor, motor and 

transmissions 
Linear Torque control 310;=1 

Small fuses and low current available. Linear torque control and current limit at start. 310;=1, 314 

Screw compressor going in wrong direction Phase sequence alarm 440 
Damaged compressor if liquid ammonia 
enters the compressor screw. 

Shaft power overload 400 

Energy consumption due to compressor run- 

ning unloaded 
Shaft power underload 401 

BLOWER 

Mechanical shock for blower, motor and 
transmissions. High start current requires 
large cables and fuses. 

Torque control ensures smooth starts that minimize 
mechanical stress. 
Start current is minimized by torque-controlled start. 

310;=1 
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Table 10 Application Functions List 

Application Challenge MSF Solution Menus 

CONVEYOR 

Mechanical shocks for transmissions and 
transported goods. 

Linear torque control 310;=1 

Loading or unloading conveyors Slow speed and accurate position control. 
330-333, 
500,501 

Conveyor jammed Shaft power overload 400 
Conveyor belt or chain is off but the motor is 

still running 
Shaft power underload 401 

Starting after screw conveyor has stopped 
due to overload. 

Jogging in reverse direction and then starting in for- 
ward. 

335, 500 

Conveyor blocked when starting Locked rotor function 228, 229 

FAN 

High starting current in end of ramps 
Square torque control for square load characteristics 310;=2 

Slivering belts. 

Fan is going in wrong direction when starting. 
Catching the motor and going easy to zero speed and 
then starting in right direction. 

310;=2 

Belt or coupling broken 
Shaft power underload 401 

Blocked filter or closed damper. 

PLANER 

High inertia load with high demands on 
torque and current control. 

Linear torque control gives linear acceleration and low 

starting current. 
310;=.1 

Need to stop quickly both for emergency and 

production efficiency reasons. 

Dynamic vector brake without contactor for medium 
loads. 

320;=5 
323;=1,324 

Reverse current brake with external contactor for heavy 
loads. 

320;=5 
323;=2,324 

High speed lines 
Conveyor speed set from planer shaft power analogue 
output. 

520-523 

Worn out tool Shaft power overload 400 
Broken coupling Shaft power underload 401 

ROCK CRUSHER 

High inertia 
Linear torque control gives linear acceleration and low 

starting current. 
310;=1 

Heavy load when starting with material Torque boost 316,317 

Low power if a diesel powered generator is 

used. 
Current limit at start 314 

Wrong material in crusher Shaft power overload 400 

Vibrations during stop Dynamic vector brake without contactor 
320;=5 
323;=1,324 

EiAN DSAW 

High inertia load with high demands on 
torque and current control. 

Linear torque ramp gives linear acceleration and low 

starting current. 
310;=1 

Need to stop quickly. 

Dynamic vector brake without contactor for medium 
loads. 

320;=5 
323;=1,324 

Reverse current brake with external contactor for heavy 
loads. 

320;=5 
323;=2,324 

High speed lines 
Conveyor speed set from bandsaw shaft power ana- 
logue output. 

520-523 

Worn out saw blade Shaft power overload 400 
Broken coupling, saw blade or belt Shaft power underload 401 

CENTRIFUGE 

High inertia load 
Linear torque control gives linear acceleration and low 
starting current. 

310;=1 

Too high load or unbalanced centrifuge Shaft power overload 400 

Controlled stop 

Dynamic vector brake without contactor for medium 
loads. 

320;=5 
323;=1,324 

Reverse current brake with external contactor for heavy 
loads. 

320;=5 
323;=2,324 

Need to open centrifuge in a certain position. 
Braking down to slow speed and then positioning con- 
trol. 

330-333, 
500,501 
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Table 10 Application Functions List 

Application Challenge MSF Solution Menus 

MIXER 

Different materials Linear torque control gives linear acceleration and low 

starting current. 
310;=1 

Need to control material viscosity Shaft power analogue output 520-523 
Broken or damaged blades Shaft power overload 400 

Shaft power underload 401 

HAMMER MILL 

Heavy load with high breakaway torque 
Linear torque control gives linear acceleration and low 
starting current. 

310;=1 

Torque boost in beginning of ramp. 316,317 
Jamming Shaft power overload 400 

Fast stop 
Reverse current brake with reversing contactor for 
heavy loads. 

320;=5 
323;=2,324 

Motor blocked Locked rotor function 228 

Example 
Hammer Mill: 

Linear Torque control (menu 310=1) will give the best 

results. 

Torque boost to overcome high breakaway torque 
(menus [316] and 13171) 

Overload alarm function for jamming protection (menu 
[400]) 

Stop function reverse current brake (menu [323], selec- 

tion 2) can be used. Menus 324 and [325] to set the 
brake time and strength. 

6.5 Special conditions 

6.5.1 Small motor or low load 
The minimum load current for the MSF 2.0 softstarter is 

10% of the rated current of the softstarter, except for the 
MSF-017 where the min. current is 2 A. Example: MSF- 
210, rated current = 210 A. Min. Current 21 A. Please note 
that this is "minimum load current" and not minimum rated 
motor current. 

6.5.2 Ambient temperature below 
0°C 

For ambient temperatures below 0°C an electric heater or 

similar must be installed in the cabinet. The softstarter can 

also be mounted somewhere else since the distance between 
the motor and the softstarter is not critical. 

6.5.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must be 
connected at the inlet of the softstarter, not between the 
motor and the softstarter. 

6.5.4 Shielded motor cable 
It is not necessary to use shielded wires together with soft- 
starters. This is due to the very low radiated emissions. 

NOTE! The softstarter should be wired with a shielded 
control cable to fulfil the EMC regulations outlined 
section 1.6, page 6. 

6.5.5 Pump control with softstarter 
and frequency inverter 
together 

It is possible, e.g. in a pump station with two or more 
pumps, to use one frequency inverter on one pump and soft- 
starters on each of the other pumps. The flow of the pumps 
can then be controlled by one common control unit. 

6.5.6 Starting with counter- 
clockwise rotating loads 

It is possible to start a motor clockwise, even if the load and 
motor are rotating counterclockwise e.g. fans. Depending on 
the speed and the load "in the wrong direction" the current 
can be very high. 

6.5.7 Running motors connected in 
parallel 

When starting and running motors connected in parallel, 
the total amount of the motor current must be equal or 
lower than the rating of the connected softstarter. Please 
note that it is not possible to have individual settings for 

each motor or to use the internal thermal motor protection. 
The start ramp can only be set for an average starring ramp 
for all the connected motors. This means that the start time 
may differ from motor to motor. 

For motors connected in parallel, torque control is not rec- 

ommended because of the risk of oscillation between the 
motors. Voltage control with or without current limit is pre- 
ferred instead. The use of the braking functionality is not 
recommended for motors connected in parallel. 
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6.5.8 Running motors linked 
together 

When starting and running motors mechanically linked 
together but with one softstarter connected to each motor, 
there are two kinds of operation available. The first is to start 

the motors at the same time using voltage control with or 
without current limit. The second is to start one motor first 
with torque or voltage control and after the motor has 

reached full speed, the voltage to the other motors is ramped 

up using voltage control. 

6.5.9 Step-up transformer for high 
voltage motor 

A step-up transformer can be used between the MSF and the 

motor for controlling a motor rated at high voltage (e.g. 

higher than 690 V). Torque control can be used for starting 

and stopping. To compensate for the step-up transformer 

magnetization current at start, the initial torque should be 

set a little higher than normal. The motor data must be 

recalculated for the lower voltage side of the transformer. 

6.5.10 How to calculate heat 
dissipation in cabinets 

See chapter 13. on page 109 "Technical Data", "Power loss 

at rated motor load", "Power consumption control card" and 

"Power consumption fan". For further calculations please 

contact your local supplier of cabinets, e.g. Rittal. 

6.5.11 Insulation test on motor 
When testing the motor with high voltage e.g. insulation 
test, the softstarter must be disconnected from the motor. 

This is due to the fact that the softstarter will be seriously 

damaged by the high peak voltage. 

6.5.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 

If an MSF 2.0 is placed at 3000 m for example, it must he 

derated. 

To get information about motors and drives at higher alti- 

tudes please contact your supplier to get technical informa- 

tion no 151. 
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7. Operation of the softstarter 

Fig. 31 MSF softstarter models MSF-017 to MSF-1400. 

7.1 General description of user 
interface 

WARNING! Never operate the softstarter with 
ithe front cover removed. 

To obtain the required operation, a number of parameters 

must be set in the softstarter. 

Configuration is carried out either from the control panel or 

by a computer/control system through the serial communi- 
cation interface (option). Controlling the motor i.e. start/ 
stop, selection of parameter set, is done either from the con- 

trol panel, through the remote control inputs or through the 

serial communication interface (option). 

Setting 

/\WARNING! Make sure that all safety measures 

4 have been taken before switching on the 
power supply. 

Switch on the control supply (normally 1 *230 V); all seg- 

ments in the display will be illuminated for a few seconds. 

Then the display will show menu [1001. An illuminated dis- 

play indicates that there is control supply voltage to the soft- 

starter. 

Check that you have voltage on the mains contactor or on 

the thyristors. Set the motor data, menus [2101 to r2151, to 

achieve correct functionality and optimized performance of 
the build-in functions such as torque control, motor protec- 
tion, shaft power monitor etc. 

7.2 Control panel 

03-F28-2 

B.B.B. 
MENU 

0 RUNNING 

0 START/STOP 

8.8. B. B. 
VALUE 

Jo.; : 
'START, 
, STOP //// 

4- 
PREV NEXT 

ENTER 

RESET 

Fig. 32 Control panel. 
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The control panel is used for selection, programming and 

presentation. It consists of: 

2 light emitting diodes (LEDs). 

1 display with three 7-segment digits showing the actual 

menu number. 

1 display with four 7-segment digits showing the actual 

value. 

Keyboard with eight keys. 

7.3 LED indication 
The two light emitting diodes indicate start/stop and run- 
ning motor/machine. 

When a start command is given either from the control 
panel, through the serial communication interface (option) 
or through the remote control inputs, the start/stop LED 
will be illuminated. At a stop command the start/stop LED 
will switch off. The start/stop LED flashes when the soft- 

starter is in standby operation waiting for a start caused by 

autoreset or analogue start/stop. 

When the motor is running, the running LED flashes dur- 
ing ramp up and down and is illuminated continuously at 

full motor voltage. 

Voltage 

Running LED 

f ashing 

Start/stop LED 
on 

Running LED 
on 

Running LED Running LED 
flashing off 
Start/stop LED 
of 03-F137-2 

Fig. .33 LED indication at different operation situations. 

7.4 The menu structure 
The menus in MSF 2.0 are organized in a 1-level structure 

and they are divided into the groups set out in table 8. 

For easier commissioning the menus are divided into three 

groups, Read -our, Setting and Multi Setting. Read-out 
menus are only for reading; Setting menus are for setting 
one parameter and Multi Setting menus are for setting sev- 

eral parameters which cannot he undone. The menus are 

selected by navigating backwards and forwards through the 

menu system. Sub-menus simplify setting but are not availa- 

ble when the corresponding main function is not activated. 

Table I I Menu structure of MSF 2.0. 

Function Menu number 

General settings 100-101, 200-202 

Motor data 210-215 

Motor protection 220-231 

Parameter set handling 240-243 

Auto reset 250-263 

Serial communication 270-273 

Operation settings 300-342 

Process protection 400-440 

I/O settings 500-534 

View operation 700-732 

Alarm list 800-814 

Softstarter data 900-902 

7.5 The keys 
The function of the control panel is based on a few simple 
rules. 

1. At power up menu [1001 is shown automatically. 

2. Use the "NEXT " and "PREV 4- " keys to move 

between menus. To scroll through menu numbers, press 

and hold either the "NEXT " or the "PREV " 

key. 

3. The "+" and "-" keys are used to increase respectively 

decrease the value of setting. The value is flashing during 
setting. 

4. The "ENTER 4_1 " key confirms the setting just made, 

and the value will go from flashing to stable. 

5. The "START/STOP" key is only used to start and stop 

the motor/machine. 

6. The In] and keys are only used for JOG from the 

control panel. The Jog function must be enabled in 

menu [3341 or [3351. 
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Table 12 The keys 

Start/stop motor operation. START 

STOP 

Display previous menu. 411011 

PREY 

Display next menu. 
.40. 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

, 
ENTER 

4Il 
RESET 

JOG Reverse 

JOG Forward 

7.6 Control panel lock 
The control panel can be locked to prevent parameter being 
set by unauthorised personnel. 

Lock control panel by simultaneously pressing both 
"NEXT " and "ENTER " for at least 2 sec. The 
message Loc' will be displayed for 2 seconds when 
locked. 

To unlock control panel, simultaneously press the same 
2 keys "NEXT " and "ENTER for at least 2 

sec. The message 'unto' will be displayed for 2 seconds 
when unlocked. 

In locked mode it is possible to operate the softstarter from 
the control panel and to view all parameters and read-outs, 
but it is nor possible to change any parameters. 
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7.7 Overview of softstarter 
operation and parameter 
set-up 

Table showing how parameters can be set and operation car- 

ried out. 

Table 13 Control sources 

Control source 

Control panel lock 

Operation 

Setting of parameters 
Start/Stop Alarm reset 

Control panel 
Menu [200]=1 

Unlocked 
control panel 

Control panel Control panel Control panel 

Locked 
control panel 

Control panel Control panel 

Remote 
Menu [200)=2 

Unlocked 
control panel 

Remote 
Remote and 
control panel 

Control panel 

Locked 
control panel 

Remote 
Remote and 
control panel 

Serial comm. 
Menu [200]=3 

Unlocked 
control panel 

Serial comm. 
Serial comm. and 

control panel 
Serial comm. 

Locked 
control panel 

Serial comm. 
Serial comm. and 
control panel 

Serial comm. 

NOTE: If external control of parameter set is chosen in 

menu [240] no parameters except for parameter set 
[249] and control source [200] can be changed. 
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8. Functional description 

This functional description for Softstarter MSF 2.0 
describes the menus and parameters in the softstarter unit. 
You will find a short description of each function, their aims 
and settings. 

Table 14 Menu overview 

The MSF 2.0 provides extensive setting possibilities via 

menus on the control panel, remote control or serial com- 
munication. The menus are numbered according to the 
menu overview in Table 10. 

Function Menu number Description See section 

General settings 100-101 
200-202 

General basic settings. 8.1 

Motor data 210-215 For insertion of technical data for the actual motor. 8.2 

Motor protection 220-231 Protection associated with the motor in the application. 8.3 

Parameter set 
handling 

240-243 Selection and programming of parameter sets. 8.4 

Auto reset 250-263 Automatic reset of active alarm and restart of MSF 2.0. 8.5 

Serial 
communication 

270-273 Serial communication settings for the data transfer. 8.6 

Operation settings 300-342 
Settings associated with the operation, for example the start- and 
stop procedures. 

8.7 

Process protection 400-440 Protection associated with the process. 8.8 

I/O settings 500-534 In- and output settings for control and monitoring. 8.9 

View operation 700-732 For read-out of measured values. 8.10 

Alarm list 800-814 Latest error. Available alarms. 8.11 

Softstarter data 900-902 Displays softstarter type, software variant and version. 8.12 
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8.1 General settings 
General settings For MSF 2.0 contains the following menus: 

[100] Current 

[101] Automatic return menu 

[200] Control source 

[201] Control panel locked for settings 

[202] Enable US units 

8.1.1 Current [100] 
This read -out menu shows the actual current to the motor. 

1;0 0 0 
0 

0. 0 

Read-out 

Current 

Range: 0.0-9999A 

NOTE! This is the same read-out as menu [700]. 

8.1.2 Automatic return menu [101] 
When the MSF 2.0 is powered up, menu [100] (Current 
read-out) is shown as default. When another menu has been 

selected by the user (moving through the menu list with the 

"NEXT" or "PREV" keys) this menu will remain active. 

Alternatively a specific menu can be chosen as automatic 
return menu. The chosen menu will be shown automatically 
after 60 seconds without any control panel activity. 

10 1 
0 Setting 
0 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

oFF Automatic return menu is disabled. 

1-999 Automatic return menu. 

8.1.3 Control source [200] 
The softstarter can be controlled either via the control panel, 

remote control or the serial communication interface. 
Remote control via terminals 11,12 and 13 is the default set- 

ting. 

NOTE: Depending on the setting in this menu, the 
softstarter may be configured via control panel or via 
serial communication. See Table 13, page 42 for more 
information. 

NOTE: If control panel (1) or remote control (2) is 
configured, the setting can only be changed via control 
panel to serial communication control (3). However, If 
serial communication control (3) is configured, the 
setting can be changed either via serial communication 
or via control panel. 

2 0 0 0 Setting 
0 

2 
Control source 

Default: 2 (remote control) 

Range: 1, 2, 3 

1 
_, 

Control panel. 

2 Remote control. 

3 Serial communication control. 

8.1.4 Control panel lock [201] 
The MSF 2.0 Control panel can be locked to prevent 
parameter being set by unauthorised personnel. 

Lock control panel by simultaneously pressing both keys 

"NEXT " and "ENTER " for at least 2 seconds. 

The message "- Loc" will be displayed for 2 seconds. 

To unlock control panel, simultaneously press the same 

two keys "NEXT " and "ENTER 4-J " for at least 2 

seconds. The message "unlo" will be displayed for 2 sec- 

onds. 

In locked mode, all parameters and read-outs (menus) can 

be displayed, but it is forbidden to change any parameters 

via the control panel. 

The message '-Loc' will be displayed if someone tries to set a 

parameter in locked mode. 

The key lock status can be read out in menu [201]. 

NOTE: If menu [200] is configured for serial 
communication control, the softstarter may still be 
configured via serial communication, regardless of the 
control panel lock status. 

2 01 
I 

Read-out 

0 0 

I 

I 

I 

n 

% 

o 
Control panel locked for 
settings 

Default: no 

Range: no, YES 

no Control panel is not locked 

YES Control panel is locked 
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8.1.5 Enable US units [202] 
By default all read-out and configuration values are given in 

SI units. If preferred, US customary units can he chosen 

instead. in this case the following units are used: 

Powers arc set and shown in HP, menus [212] and [703] 

Power consumption is shown in MHph, menu [731] 

Shaft torque is shown in Ibft, menu [705] 

Temperature is shown in degrees Fahrenheit, menu 
[707] 

NOTE: When the setting for US units is changed, the 
motor data in menus [210-215] is reset to the default 
values for the chosen units (SI or US customary units) in 
all parameter sets. 

[210] Nominal motor voltage - new default value (460 V, 

for US units enabled) 

[211] Nominal motor current - new default value depend- 

ing on softstarter size. 

[212] Nominal motor power - new default value depending 
on softstarter size 

[213] Nominal motor speed - new default value depending 
on softstarter size 

[215] Nominal frequency - new default value (60 Hz, for 

US units enabled) 

If the setting is changed and confirmed with "ENTER", 
"SEt" is displayed for 2 seconds to indicate successful selec- 

tion. 

2;0 2 
Setting 

0 0 

o F F 

Enable US units 

Default: oFF 

Range: oFF, on 

oFF Values are presented in kW, Nm etc. 

on Values are presented in HP, lbft etc. 

8.2 Motor data 
For optimal performance the MSF 2.0 softstarter should be 

configured according to the motor's rating plate: 

[210] to [215] Nominal motor data 

NOTE: The default factory settings are for a standard O- 

pole motor according to the nominal current and power 
of the softstarter. The softstarter will run even if no 
specific motor data is selected, but the performance will 
not be optimal. 

Nominal motor voltage. 

2 1 
1 

10 
Setting 

0 o 

Nominal 

0 0 
motor voltage 

Default: 400 V 

Range: 200-700 V 

200-700 Nominal motor voltage. 

NOTE: Make sure the softstarter's maximum voltage 
rating is suitable for selected motor voltage. 

Nominal motor current. The current range is related to the 

size of the softstarter. 

2 1 1 0 Setting 
0 

7 
Nominal motor current 

Default: Insoft in A 

Range: 25-200% of Insoft in A 

25-200 Nominal motor current 

Nominal motor power in kW or HP. The power range is 

related to the size of the softstarter. 

2 1_12 
1 

° 
Setting 

o 

7. 5 
Nominal motor power 

Default: Pnsoft in kW 

Range: 25-400% of Pnft in kW or HP. 

25-400 Nominal motor power. 
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Nominal motor speed. Off 

211 3 0 
Setting 

0 

Nominal 

1 4 5 0 
motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 

500-3600 Nominal motor speed. 

Nominal motor power factor. 

2 14 °0 
Setting 

factor 

0.8 6 
Nominal power 

Default: 0.86 

Range: 0.50-1.00 

0.50-1.00 Nominal motor power factor. 

Nominal motor frequency 

21 5 ° 
Setting 

frequency 

5 0 
Nominal 

Default 50 Hz 

Range: 50 Hz, 60 Hz 

50, 60 Nominal frequency. 

8.3 Motor protection 
The MSF 2.0 softstarter is equipped with different motor 
protection functions. The following menus are available to 
configure these protection methods: 

[220]-[223] Thermal motor protection 

[224]-[227] Start limitation 

[228] 4229] Locked rotor 

[230] Single phase input failure 

[231] Current limit start time expired 

For these protection methods the following options are 

available (all options may not be available for all protection 
methods - check the description of the relevant menu for 

details): 

The protection method is disabled. 

Warning 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

However, the motor is not stopped and operation continues. 
The alarm message will disappear and the relay will be reset 
wen the fault disappears. The alarm may also be reset manu- 
ally. 

Coast 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The motor voltage is automatically switched off. The motor 
freewheels until it stops. 

Stop 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The motor is stopped according to the stop settings in 

menus [320] to [325]. 

Brake 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The brake function is activated according to the braking 
method chosen in menu [323] and the motor is stopped 
according to the alarm brake settings in menus [326] to 

[327] (braking strength and braking time). 

8.3.1 Thermal motor protection 
With MSF 2.0 an internal thermal model of the motor or an 

external signal from a PTC can be used for thermal motor 
protection. It is also possible to combine both protection 
methods. Slight overload for a long time and several over- 

loads of short duration will be detected with both methods. 

Thermal motor protection [220] 
Thermal motor protection is activated by choosing an alarm 

action in menu [220]. After that menus [221] to [223] will 

be available so that the type of the protection (internal and/ 
or PTC) can be chosen. If the operation has been inter- 
rupted due to a thermal motor protection alarm, a manual 
reset and a new start signal is needed to restart the motor. 
The reset and the start signal can be given via control panel, 
remote or via serial communication depending on the con- 
trol source chosen in menu [200]. Regardless of the chosen 
control source, it is always possible to initiate a reset via the 
control panel. 

NOTE: A reset via the control panel will never start the 
motor. 
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212 0 0 Setting 
0 

2 
Thermal motor protection 
(Alarm code F2) 

Default: 2 (Coast) 

Range: oFF, 1, 2, 3, 4 

oFF Thermal motor protection is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

PTC input [221] 
This menu is available if thermal motor protection is ena- 

bled in menu 12201. To use the PTC functionality, connect 
the PTC to terminals 69 and 70. See fig. 53. If the motor 
gets too warm (PTC resistance above 2.4 kOhm), an F2 

alarm will occur. The alarm will remain active until the 

motor has cooled down (PTC resistance below 2.2 kOhm). 

212 1 
Setting 

0° 

1 

o F F 

PTC input 

Default: oFF 

Range: oFF, on 

oFF Motor PTC input is disabled. 

on Motor PTC input is enabled. 

NOTE: Open terminals will give an F2 alarm immediately. 
Make sure the PTC Is always connected or the terminals 
are shorted. 

Internal protection class [222] 
This menu is available if thermal motor protection is ena- 

bled in menu 12201. In this menu an internal protection 
class can be chosen, which enables internal thermal motor 

protection. With this setting a thermal curve as set out in 

Fig. 34 is configured. The motor's thermal capacity is calcu- 

lated continuously based on the chosen curve. If the thermal 

capacity exceeds 100% an F2 alarm occurs and the action 

chosen in menu 12201 is performed. The alarm remains 

active until the motor model cools down to 95% of its ther- 

mal capacity. The used thermal capacity is shown in menu 

[2231. 

212 
I 

° 
Setting 

0 

1 0 
Internal protection class 

Default: 10 s 

Range: oFF, 2-40 s 

oFF Internal protection class is disabled. 

2-40 
Selection of the thermal curve as set out in 

Fig. 34. 

NOTE: Check that the motor current is configured 
properly In menu [211]. 

NOTE! If an external bypass contactor is used, check 
that the current transformers are placed and connected 
correctly. 

CAUTION! Used thermal capacity Is set to 0 if 
the control board loses Its supply (terminal 01 
and 02). This means that the internal thermal 
model starts with a "cold" motor, which 

perhaps In reality is not the case. This means that the 
motor can be overheated. 

Used thermal capacity [223] 
This menu is available if thermal motor protection is acti- 
vated in menu 12201 and an internal protection class is cho- 
sen in menu [222]. The menu shows the thermal capacity of 
the motor according to the thermal curve chosen in menu 
[222]. 

2 23 0 
0 

0 

Read-out 

Used thermal capacity 

Range: 0-150% 
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Overload time (s) 

100000 

10000 

1000 

100 
65 

25 b 

Normal load 
Internal protection class: 10 s 

Current: 3 x Inom 

Overload time: 65 s 

Heavy load 
Internal protection class: 10 s 

Current: 5 x Inom 

Overload time: 25 s 

10 

1 

1 

3 5 

40s 

30s 

20s 

10s 

5s 

2s 

Current (x Inom) 

10 

03-F50-2 

Fig. 34 The thermal curve 

8.3.2 Start limitation 
Start limitation is used to protect the motor by limiting the 
numbers of starts per hour or securing a minimum time 
delay between starts. Both protection methods can he used 
separately or in combination. 

Start limitation [224] 
Start limitation is enabled in this menu by choosing a proper 
alarm action. The available options are: 

Off 
The protection method is disabled. 

Warning 
Alarm message F1 1 is shown in the display and relay K3 is 

activated (for default configuration of the relays). However, 
the start will be allowed. 

Coast 
Alarm message F11 is shown in the display and relay K3 is 

activated (for default configuration of the relays). The start 
will not be allowed. 

A Start limitation alarm is automatically reset when a new 
start signal is given. The start signal can be given via control 
panel, remote or via serial communication depending on the 
control source chosen in menu l200.1. Regardless of the cho- 

sen control source, it is always possible to initiate a reset via 

the control panel. 

NOTE: A reset via the control panel will never start the 
motor. 

2 214 (0) 

Setting 

o F F 

Start limitation (Alarm code 

Fil) 

Default: oFF 

Range: oFF, 1, 2 

oFF Start limitation is disabled. 

1 Warning 

2 Coast 
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Number of starts per hour [225] 
This menu is available if start limitation is enabled in menu 
[224]. In this menu the allowed number of starts per hour is 

configured. If this number is exceeded, an F1 I alarm occurs 
and the action chosen in menu [224] is performed. The 
alarm is active until the hour has expired and a new start can 
be allowed. 

1 

2 21 5 0 Setting 
0 

o F F 

Number of starts per hour 

Default: oFF 

Range: oFF, 1-99 

oFF Starts per hour protection is disabled 

1-99 Number of starts per hour. 

Min. time between starts [226] 
This menu is available if start limitation is enabled in menu 
[224]. In this menu a minimum time between consecutive 
starts can be configured. If a new start attempt is made 
before the configured minimum time is expired an F1 I 

alarm will occur and the action chosen in menu [224] is per- 

formed. The alarm remains active until the chosen mini- 
mum time has expired and a new start can be allowed. 

2 216 ° Setting 
0 

o F F 

Min. time between starts 

Default: oFF 

Range: oFF, 1-60 min 

oFF 
Min. time between starts protection is disa- 
bled. 

1-60 Min. time between starts. 

Time to next allowed start [227] 
This menu is available if start limitation is enabled in menu 
[224] and at least one of the protection methods described 
above is configured (number of starts per hour or minimum 
time between starts). In this menu the remaining time to the 

next allowed start is shown. If both protection methods 
mentioned above are activated, the shown time is the total 

time delay to the next start, which is allowed by both meth- 
ods. 

2 2.7 0 
0 

0 

Read-out 

Time to next allowed start 

Range: 0 -60 min 

8.3.3 Locked rotor 
This alarm is used to avoid high motor current due to a 

mechanically locked rotor. If the operation has been inter- 
rupted due to a locked rotor alarm, a manual reset and a new 
start signal is needed to restart the motor. The reset and the 
start signal can be given via control panel, remote or via 

serial communication depending on the control source cho- 
sen in menu [200]. Regardless of the chosen control source, 
it is always possible to initiate a reset via the control panel. 

NOTE: A reset via the control panel will never start the 
motor. 

Locked rotor [228] 
Locked rotor alarm is activated in this menu by choosing a 

proper alarm action. 

218 
1 

° Setting 
0 

o F F 

Locked rotor alarm (Alarm code 
F5) 

Default: oFF 

Range: oFF, 1, 2 

oFF Locked rotor alarm is disabled. 

1 Warning 

2 Coast 

Locked rotor time [229] 
This menu is available if Locked rotor alarm is enabled in 

menu [228]. In this menu the time delay for detection of a 

locked rotor is configured. If a high motor current (4.8 
times the nominal motor current) is floating for a time 
exceeding the chosen value, an F5 alarm will occur and the 
action chosen in menu [228] will be performed. 

2 2 9 0 Setting 

0 

5. 0 
Locked rotor time 

Default: 5.0 s 

Range: 1.0-10.0 s 

1.0-10.0 Locked rotor time. 
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NOTE: Check that the motor current is configured 
properly in menu [211]. 

8.3.4 Phase input failure 
All phase input failures shorter than 100 ms are ignored. 

Multiple phase input failure 
If the failure duration time is above 100 ms, operation is 

temporary stopped and a new soft start is made if the failure 
disappears within 2 s. If the failure duration time is longer 
than 2 s an F1 alarm occurs and the voltage to the motor 
remains off. During deceleration, regardless of the failure 
duration time, the motor voltage is automatically switched 

off and the motor freewheels until it stops. 

Single phase input failure 
During acceleration and deceleration the behaviour is the 

same as described above for multiple phase input failure. 

When running with full voltage, the softstarter can be con- 

figured for different actions in the event of a single phase 

input failure (menu [230]). 

A phase input failure alarm is automatically reset when a 

new start signal is given. The start signal can be given via 

control panel, remote or via serial communication depend- 

ing on the control source chosen in menu 200. Regardless of 
the chosen control source, it is always possible to initiate a 

reset via the control panel. 

NOTE: A reset via the control panel will never start the 
motor. 

Single phase input failure [230] 
The softstarter's action on a single phase input failure occur- 

ring during full voltage running can be configured in this 

menu. In the event of a single phase input failure, alarm Fl 
is activated after 2 s (see description above) and the chosen 

action is performed. The alarm remains active until the fail- 
ure disappears. 

213 0 ig 
Setting 

failure 

2 
Single phase input (alarm 
code Fl) 

Default: 2 

Range: 1, 2 

1 Warning 

2 Coast 

8.3.5 Current limit start time expired 
If current limit at start is activated in menu [314], an F4 

alarm can be activated if the operation is still at current limit 
when the configured start time has expired. A current limit 
start time expired alarm is automatically reset when a new 

start signal is given. The start signal can be given via control 
panel, remote or via serial communication depending on the 

control source chosen in menu [200]. Regardless of the cho- 
sen control source, it is always possible to initiate a reset via 
control panel. 

NOTE: A reset via the control panel will never start the 
motor. 

Current limit start time expired [231] 
In this menu the alarm for current limit start time expired 
can be enabled and a proper action can be selected. 

2 311 ° 
Setting 

0 

2 
Current limit start time expired 
(alarm code F4) 

Default: 2 

Range: oFF, 1, 2, 3, 4 

oFF 
Current limit start time expired protection is 

disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

NOTE: If the action for current limit start time expired Is 

configured as Warning or the protection is not activated 
at all, the softstarter will ramp up to full voltage with a 

ramp time of 6 s if the start time has expired in current 
limit mode. The current is then no longer controlled. 

50 Functional description Emotron AB 01-4135-01r1 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 185 of 365



8.4 Parameter set handling 
The use of different parameter sets can be helpful when 

using one softstarter to start different motors or when work- 
ing under various load conditions. There are four parameter 

sets available in MSF 2.0. Parameter set handling is control- 
led by the following menus: 

[240] Select parameter set 

[241] Actual parameter set 

[242] Copy parameter set 

[243] Reset to factory setting 

8.4.1 Select parameter set [240] 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

Parameter Set 1 

200, 210, 211, 212, 213, 
214, 220, 221, 222, 224, 
225, 226, 228, 229, 230, 
231, 250, 251, 252, 253, 
254, 255, 256, 257, 258, 
259, 260, 261, 262, 263, 
310, 311, 312, 313, 314, 
315, 316, 317, 320, 321, 
322, 324, 325, 326, 327, 
330, 331, 332, 333, 334, 
335, 340, 341, 342, 400, 
401, 402, 403, 404, 405, 
406, 407, 408, 409, 410, 
412, 420, 430, 431, 432, 
433, 434, 435, 436, 437, 
438, 500, 501, 502, 503, 
504, 520, 521, 522, 523 

03-F48-2 

Common for all parameter sets 

101, 201, 202, 215, 240, 242, 243, 270, 
271, 272, 273, 300, 323, 411, 440, 510, 
511, 512, 513, 530, 531, 532, 533, 534, 
732 

Fig. 35 Parameter overview 

Select parameter set [240] 
In this menu one of the parameter sets 1-4 can be selected 

directly or external control of parameter sets via digital 

inputs can be chosen. If external control of parameter sets is 

chosen, the digital inputs have to be configured properly (see 

description of menus [510] to [513]). By default digital 

inputs 3 and 4 (terminals 16 and 17) are configured for 

external control of parameter sets. 

2 4 0 0 Setting 

0 

Select 

1 
parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 External control of parameter sets. 

1, 2, 3, 4 Selection of parameter sets 1-4. 

Actual parameter set [241] 
This menu is available when external control of parameter 

sets is chosen in menu [240]. This menu shows which 
parameter set is actually selected via the digital inputs. 

2 44 0 
0 

1 

Read-out 

Actual parameter set 

Range: 1, 2, 3, 4 

8.4.2 Copy parameter set [242] 
When programming a new parameter set, this function will 
simplify the procedure. It is possible to copy an already pro- 

grammed parameter set into another set as follows: 

Select a copy alternative in this menu, for example P1-2. 

Press Enter. "CoPY" is displayed for 2 seconds to indi- 
cate successful copy process. After that, "no" is displayed. 

Go to menu [240] and select parameter set 2. 

Make the required new settings in corresponding menus 

for parameter set 2. 

2 4 
[multi Setting 

(13) 

Copy 

n o 
parameter set 

Default: no 

Range: 
no, P1-2, P1-3, P1-4, P2-1, P2-3, P2-4, 

P3-1, P3-2, P3-4, P4-1, P4-2, P4-3 

no No action 

P1-2 etc. 
Copy parameter set 1 to parameter set 2 

etc. 

NOTE: Copying parameter sets is only allowed when the 
softstarter is not running. 
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8.4.3 Reset to factory setting [243] 
This menu enables all parameters to be reset to the default 
values. This includes all four parameter sets and the com- 
mon parameters except for parameter [202] (enable US 

units). As Enable US units is not reset to default, the values 

loaded for the normal motor data in menus [210] to [215] 
correspond to the chosen units (SI or US customary), see 

description of menu [202] on page 45 for more information. 
The alarm list, the power consumption and the operation 
time will not be affected by resetting the parameters. When 
the reset of all parameters to the factory default values has 

been executed successfully, menu [100] is shown on the dis- 
play. 

2 4 3 0 Multi Setting 

0 

factory 

n o 
Reset to settings 

Default: no 

Range: no, YES 

no No action 

YES 
Reset all parameters to the factory default 
values. 

NOTE! Reset to factory settings is not allowed when the 
softstarter is running. 

8.5 Autoreset 
For several non-critical application-related failure condi- 
tions, it is possible to automatically generate a reset and ini- 
tiate a restart to overcome the fault condition. Autoreset 

functionality is configured using the following menus: 

[2501 Autoreset attempts. 

[251] to [263] Autoreset items. 

In menu [250] the maximum number of automatically gen- 

erated restarts allowed can be set. When this number is 

exceeded and a new fault occurs, the softstarter will stay in 

fault condition because external assistance is required. In 
menus [251] to [263], autoreset is enabled for the different 
protection types by choosing a delay time. If a fault occurs 

for which autoreset is enabled, the motor is stopped accord- 
ing to the action chosen for the relevant protection method 
(see menus [220] to [231] and [400] to [440] for description 
of protection methods and configuration of actions on fail- 
ures). When the fault has disappeared, and the configured 
delay time has elapsed, the motor is restarted. 

Example: 

The motor is protected by internal thermal protection. 
When a thermal protection alarm occurs, the softstarter 
should wait until the motor is cooled down enough before 
resuming normal operation. When this problem occurs sev- 

eral times in a short period of time, external assistance is 

required. 

The following settings should be applied: 

Activate thermal motor protection, e.g. set menu [220] 
to 2 (Coast). 

Activate internal thermal motor protection, e.g. set 

menu [222] to 10 (thermal curve for 10 s). 

Insert maximum number of restarts: e.g. set menu [250] 
to 3. 

Activate thermal motor protection to be automatically 
reset: e.g. set menu [251] to 100. 

Configure one of the relays to give an alarm when exter- 

nal assistance is required: e.g. set menu [532] to 19 (all 

alarms which need manual reset). 

The autoreset functionality is not available if control panel is 

chosen as control source in menu [220]. 

WARNING: A flashing start/stop LED 

indicates standby mode e.g. waiting for 
autoreset. The motor may be started 
automatically at a moment's notice. 

NOTE: The autoreset cycle will be interrupted when a 

stop signal Is given (remote or via serial communication) 
or if the control source is changed to control panel in 
menu [200]. 

8.5.1 Autoreset attempts [250] 
In this menu the maximum allowed number of automati- 
cally generated restart attempts is set. If any number of 
autoreset attempts is selected in this menu the Autoreset 

functionality is activated and menus [251] to [263], will 
become available. If an alarm occurs for which autoreset is 

enabled (in menus [251] to [263]), the motor will automati- 
cally be restarted when the fault has disappeared and the 

delay time has expired. For each automatically generated 

restart, the internal autoreset counter (not visible) will go up 

one place. If no alarm occurs for more than 10 minutes, the 

autoreset counter will be decreased by one. When the maxi- 

mum number of autoreset attempts is reached, no further 
restart will be allowed and the softstarter will remain in fault 
condition. In this case a manual reset (either via control 
panel, remote or serial communication, see description on 

page 39) is needed. 

Example: 

Autoreset attempts (menu [250] .5) 

Within 10 minutes 6 alarms occur. 

At the 6th trip there is no autoreset, because the autore- 

set counter contains already 5 autoreset attempts. 

To reset, apply a normal reset. This will also reset the 

autoreset counter. 
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NOTE: The Internal autoreset counter is reset to zero if a 

stop signal is given. After each new start signal (via 
remote or serial communication) the maximum number 
of restart attempts will be allowed as configured in 
menu [250]. 

215 0 
Setting 

0 

o F F 

Autoreset attempts 

Default: oFF 

Range: oFF, 1-10 

oFF Autoreset disabled. 

1-10 Number of Autoreset attempts. 

8.5.2 Autoreset items [251]-[263] 
Menus [251] to [263] are available if autoreset is enabled in 

menu 12501. With these menus the delay time for autoreset 

is configured. The delay time starts counting when the fault 

is gone. When the delay time has elapsed, the alarm will be 

reset and a restart attempt will automatically be made. 

NOTE: Enabling autoreset for an alarm has no effect if 
the alarm action for the respective alarm is set to oFF or 

Warning (1). 

Thermal motor protection autoreset 
[251] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for thermal motor pro- 
tection autoreset is configured. The delay time starts count- 
ing when the fault is gone. This means the internal thermal 
motor model has to cool down to a thermal capacity of 95% 
(if internal thermal motor protection is enabled) and the 

PTC resistance has to go down to 2.2 kOhm (if PTC is ena- 

bled), which indicates that the motor has cooled down. 
When the delay time has elapsed, the alarm will be reset and 

a restart attempt will automatically be made. 

215 
, 

0 Setting 
0 

Thermal 

0 F F 

motor protection 
autoreset 

Default oFF 

Range: oFF, 1-3600 s 

oFF 
Thermal motor protection autoreset is disa- 
bled 

1-3600 
Delay time for thermal motor protection 
autoreset 

Start limitation autoreset [252] 
This menu is available if autoreset is activated in menu 

[250]. In this nienu the delay time for an autoreset after a 

start limitation alarm (alarm code F11) is configured. The 

delay time starts counting when the fault is gone. This 
means the minimum time between starts has to be expired 

(if Minimum time between starts protection is enabled) and 

a start has to be allowed for the actual hour (if starts per 

hour protection is enabled). When the delay time has 

elapsed, the alarm will be reset and a restart attempt will 
automatically be made. 

Locked rotor alarm autoreset [253] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for an autoreset after a 

locked rotor alarm (alarm code F5) is configured. As a 

locked rotor cannot be detected in stopped state, the delay 

time starts counting immediately after the alarm action has 

been executed. When the delay time has elapsed, the alarm 

will be reset and a restart attempt will automatically be 

made. 

Current limit start time expired 
autoreset [254] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for an autoreset after a 

current limit start time expired alarm (alarm code F4) is 

configured. As a current limit start time expired fault condi- 
tion cannot be detected in stopped state, the delay time 
starts counting immediately after the alarm action has been 

executed. When the delay time has elapsed, the alarm will be 

reset and a restart attempt will automatically be made. 

Max power alarm autoreset [255] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for an autoreset after a 

max power alarm (alarm code F6) is configured. As a max 

power fault condition cannot be detected in stopped state, 

the delay time starts counting immediately after the alarm 
action has been executed. When the delay time has elapsed, 

the alarm will be reset and a restart attempt will automati- 
cally be made. 

Min power alarm autoreset [256] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for an autoreset after a 

min power alarm (alarm code F7) is configured. As a min 
power fault condition cannot be detected in stopped state, 

the delay time starts counting immediately after the alarm 

action has been executed. When the delay time has elapsed, 

the alarm will be reset and a restart attempt will automati- 
cally be made. 
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External alarm autoreset [257] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for an autoreset after a 

external alarm (alarm code F17) is configured. The delay 

time starts counting when the Fault is gone. This means the 

external alarm signal input has to be closed. When the delay 

time has elapsed, the alarm will be reset and a restart attempt 
will automatically be made. 

Phase input failure autoreset [258] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for an autoreset after a 

phase input failure (alarm code F I) is configured. As a phase 

input failure cannot be detected in stopped state, the delay 

time starts counting immediately after the alarm action has 

been executed. When the delay time has elapsed, the alarm 

will be reset and a restart attempt will automatically be 

made. 

Voltage unbalance alarm autoreset 
[259] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for an autoreset after a 

voltage unbalance alarm (alarm code F8) is configured. The 
delay time starts counting when the fault is gone. Usually, 

the mains voltage will not be available to the softstarter in 

stopped state as the mains contactor is deactivated. In this 

case a voltage unbalance failure cannot be detected in 

stopped state and the delay time starts counting immediately 
after the alarm action has been executed. When the delay 

time has elapsed, the alarm will be reset and a restart attempt 
will automatically be made. 

Over voltage alarm autoreset [260] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for an autoreset after an 

over voltage alarm (alarm code F9) is configured. The delay 

time starts counting when the fault is gone. Usually, the 

mains voltage will not be available to the softstarter in 

stopped state as the mains contactor is deactivated. In this 

case an over voltage failure cannot be detected in stopped 

state and the delay time starts counting immediately after 

the alarm action has been executed. When the delay time 
has elapsed, the alarm will be reset and a restart attempt will 
automatically be made. 

Under voltage alarm autoreset [261] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for an autoreset after an 

under voltage alarm (alarm code F10) is configured. The 
delay time starts counting when the fault is gone. Usually, 
the mains voltage will not be available to the softstarter in 

stopped state as the mains contactor is deactivated. In this 
case an under voltage failure cannot be detected in stopped 
state and the delay time starts counting immediately after 
the alarm action has been executed. When the delay time 

has elapsed, the alarm will be reset and a restart attempt will 
automatically be made. 

Serial communication autoreset [262] 
This menu is available if autoreset is activated in menu 
[250]. In this menu the delay time for autoreset after a serial 

communication broken alarm (alarm code F15) is config- 
ured. The delay time starts counting when the fault is gone. 

This means serial communication has to be re-established. 

When the delay time has elapsed, the alarm will be reset and 

a restart attempt will automatically be made. 

Softstarter overheated autoreset [263] 
This menu is available if autoreset is activated in menu 

[250]. In this menu the delay time for autoreset after a soft- 
starter overheated alarm (alarm code F3) is configured. The 
delay time starts counting when the fault is gone. This 
means the softstarter has to be cooled down. When the delay 

time has elapsed, the alarm will be reset and a restart attempt 
will automatically he made. 

8.6 Serial communication 
There are several serial communication options available for 

MSF 2.0 (see page 107 for more information). The soft- 
starter can be configured and controlled via serial communi- 
cation if this is configured in menu [200] (see page 44). The 
following parameters are available to configure serial com- 
munication: 

[270] Serial comm. 

[271] Serial comm. 

[272] Serial comm. 

[273] Serial comm. 

unit address 

baudrate 

parity 

contact broken 

NOTE: The communication parameters [270] to [272] 
must be set up via the control panel. To enable 
configuration via the control panel, menu [200] must be 

set to 1 (control panel) or 2 (remote control). 

Serial comm. unit address [270] 
Serial communication unit address. 

2 710 ° 
Setting 

0 

Serial comm. unit address 

Default: 1 

Range: 1-247 

1-247 Unit address. 
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Serial comm. baudrate [271] 
Serial communication baudrate. 

217 1 0 
Setting 

0 

9 6 
Serial comm. baudrate 

Default: 9.6 kBaud 

Range: 2.4 - 38.4 kBaud 

2.4-38.4 Baudrate. 

Serial comm. parity [272] 
Serial communication parity. 

217 °0 
Setting tt 

0 
Serial comm. parity 

Default: 0 

Range: 0, 1 

0 No parity 

1 Even parity. 

Serial comm. contact broken [273] 
If the softstarter is configured for control via serial commu- 
nications (menu [200] = 3) and the serial communication 
contact is broken during operation, an F15 alarm can be 

configured to occur. In this menu the alarm can be enabled 

and an action to be performed can be chosen. The following 
options are available: 

Off 
Serial communication contact broken alarm is disabled. 

Warning 
Alarm message F15 is shown in the display and relay K3 is 

activated (for default configuration of the relays). However, 

the motor is not stopped and operation continues. The 
alarm message will disappear and the relay will be reset when 

the fault disappears. The alarm may also be reset manually 

from the control panel. 

Coast 
Alarm message F15 is shown in the display and relay K3 is 

activated (for default configuration of the relays). The motor 
voltage is automatically switched off. The motor freewheels 

until it stops. 

Stop 
Alarm message F15 is shown in the display and relay K3 is 

activated (for default configuration of the relays). The motor 

is stopped according to the stop settings in menus [320] to 

[325]. 

Brake 
Alarm message Fl 5 is shown in the display and relay K3 is 

activated (for default configuration of the relays). The brake 

function is activated according to the braking method cho- 

sen in menu [323] and the motor is stopped according to 

the alarm brake settings in menus [326] to [327] (braking 
strength and braking time). 

A serial communication broken alarm is automatically reset 

when a new start signal is given. The start signal can he 

given via control panel, remotely or via serial communica- 
tion depending on the control source chosen in menu 200. 

Regardless of the chosen control source, it is always possible 

to initiate a reset via control panel. 

NOTE: A reset via control panel will never start the 
motor. 

217 3 ° 
Setting 

0 

F F 

Serial comm. contact broken 
(alarm code F15) 

Default: 2 

Range: oFF, 1, 2, 3, 4 

oFF Serial comm. contact broken disabled 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

8.7 Operation settings 
Operation settings include parameters for configuration of 
starting and stopping, some of these can be pre-configured 
for pump applications. Furthermore, some special settings 

for stop behaviour at alarm, parameters for slow speed and 

jog and additional settings such as bypass operation, power 

factor control and control of the internal fan are included in 

this section. 

[300] Preset pump control parameters 

[310] 4317] Start 

132014327] Stop including stop at alarm 

[330] -[335] Slow speed/JOG 

[340]-[342] Additional settings 

The MSF Softstarter controls all three phases supplied to the 

motor. In contrast to a simple softstarter controlling only 
one or two phases, the three-phase control enables different 
starting methods, voltage, current and torque control. A cur- 
rent limit can even be used in combination with either volt- 
age or torque control. 
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With voltage control the output voltage to the motor is line- 
arly increased to full line voltage during the set start time. 
The softstarter gives a smooth start but does not get any 

feedback on current or torque. The typical settings to opti- 
mize a voltage controlled start are the initial voltage and the 

start time. 

With current control the output voltage to the motor is reg- 

ulated so the set current limit is not exceeded during the 

start. Even with this starting method the starter does not get 

any feedback on the motor torque. However, current control 
can be combined with both voltage and torque control. The 
typical settings to optimize a current controlled start are the 

current limit and the maximum starting time. 

Torque control is the most sophisticated way of starting 
motors. The softstarter continually monitors the motor 
torque and controls the output voltage to the motor so the 

torque follows the set ramp. Both linear- and square torque 

ramps can be chosen according to the application requir- 
ments. In this way constant acceleration can be accom- 

plished during start which is very important in many 

applications. Torque control can also be used for stopping 
with constant deceleration. For pumps constant deceleration 

is important for avoiding water hammer. 

8.7.1 Preset pump control [300] 
With this multi-setting parameter the MSF 2.0 softstarter 

can easily be configured for pump applications. The follow- 
ing parameters are set if preset pump control parameters are 

chosen. 

[310] Start method is set to square torque control (2) 

[312] Initial torque at start is set to 10% 

[313] End torque at start is set to 125% 

[315] Start time is set to 10 seconds 

[314] and [316] Current limit at start and torque boost are 

deactivated. 

[320] Stop method is set to square torque control (2) 

[321] End torque at stop is set to 10% 

[325] Stop time is set to 15 seconds. 

These settings will lead to a smooth start with linear acceler- 

ation and a linear stop without water hammer for most 

pump applications. However, if the pre-set parameters need 

to be adapted for a specific application, the values in the rel- 

evant menus can be adapted. 

The following figure shows typical current characteristics at 

start and speed curve at stop. 

Current (A) 

FLC 

Time 

Speed 

03-F118-2 
Time 

Fig. 36 Pump control. Current at start and speed at stop. 

When the pre-setting of the parameters for pump control 
has been executed successfully, "SEt" is shown in the display 

for two seconds. After that "no" will he shown again. 

Note: Pre-setting of parameters for pump control is not 
allowed when the softstarter is running. 

3#0 0 Multi Setting 
0 

no 
Preset pump control parameters 

Default: no 

Range: no, YES 

no No action 

YES Preset parameters for pump control 
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8.7.2 Start 
With MSF 2.0, torque control, voltage control and direct 
on-line are available as start methods. Torque control is 

available both for loads with a linear torque characteristic 
like conveyors and planers and with square torque character- 
istics for pumps and fans. In general torque control is 

recommended as a starting method; voltage control may be 

used when for some special reasons a linear voltage ramp is 

desired. With Direct on-line (DOL) as a start method, nei- 

ther the current nor the voltage will be controlled; full volt- 
age is applied to the motor immediately. DOL can be used 

to start the motor if the softstarter has been damaged and 

the thyristors are short-circuited. 

All start methods can be combined with a current limit. 
However, only a properly configured torque-controlled start 

will lead to constant acceleration. For this reason it is not 
recommended to set a current limit for pump applications. 
With a proper set-up of the torque control parameters, the 

starting current will be very low. For applications with varia- 

ble load characteristics from start to start, the current limit 
functionality may be useful to avoid overloading the mains 

fuses. However, as the motor torque is proportional to the 

square of the current, setting a low current limit will limit 
the motor torque considerably. If the current limit is set too 

low in relation to the application's requirements, the motor 
will not be able to accelerate the load. 

Start method [310] 
In this menu the start method is chosen. The menus neces- 

sary for configuration of the start will be available depending 
on the chosen start method. 

3 10 0 Setting 

0 

Start 

1 
method 

Default: 1 

Range: 1, 2, 3, 4 

1 Linear torque control 

2 Square torque control 

3 Voltage control 

4 Direct on-line, DOL 

Torque control 
The default settings for initial torque at start is 10% and for 

end torque at start it is 150%. In Fig. 37 the resulting torque 

curve is shown versus time for linear and square torque char- 

acteristics. 

Torque 

2.5 Tn 

2.0 Tn 

L5 Tn 

1 Linear 
2 Square 

End torque 

Nominal torque 

0.5 Tn 

Initial torque 

03-F37-2 
Start time I Time 

Fig 37 Torque control at start 

A Properly configured torque-controlled start will lead to a 

linear speed increase and low starting current without cur- 

rent peaks. 

Current (A) 

FLC 

Speed 

Time 

03-F114-2 
Time 

Fig. 38 Current and speed in torque control 
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To optimize the start, use the setting for initial torque at 

start, menu [311] and end torque at start, menu [312]. 

When the start command is given, the motor should imme- 
diately start to rotate to avoid unnecessary heat development 
in the motor. If required, increase the initial torque at start. 

The end torque at start should be adjusted so that the time 
for the motor to come up to nominal speed approximately 
matches the start time set in menu [315]. If the actual start 
time is much shorter than the set start time in menu [315], 
the End torque at stop can be decreased. If the motor does 

not reach full speed before the start time set in menu [315] 
has expired, the end torque at stop has to be increased to 
avoid current peaks and jerking at the end of the ramp. This 
may be needed for high inertia loads such as planers, saws 

and centrifuges. 

The read-out of shaft torque in percentage of Tn in menu 

[706] may be useful for fine-tuning the start ramp. 

Initial torque at start [311] 
This menu is available if torque control is selected in menu 

[310]. In this menu the initial torque at start is set. 

3 11 Setting tt 
0 

10 
Initial torque at start 

Default: 10% 

Range: 0-250% Tn 

0-250 Initial torque at start. 

End torque at start [312] 
This menu is available if torque control is selected in menu 

[310]. In this menu the end torque at start is set. 

3 1 2 00 

Setting 

1 5 0 
End torque at start 

Default: 150% 

Range: 25-250% Tn 

25-250 End torque at start. 

Voltage control 
Voltage control can be used when a linear voltage ramp is 

desired. The voltage to the motor will be ramped up linearly, 
from initial voltage up to full mains voltage. 

Voltage 

1311131 

Start 

03-F123-2 
Time 

Fig. 39 Menu numbers for initial voltage and start time. 

Initial voltage at start [313] 
This menu is available if voltage control is chosen as start 

method in menu [310]. In this menu the initial voltage at 

start is set. 

3 13 0 
Setting 

0 

3 
Initial voltage at start 

Default: 30% 

Range: 25-90% U 

25-90 Sets initial voltage at start. 

Direct on-line, DOL 
If this alternative is selected in menu [310], the motor can 

be accelerated as if it was connected directly to the mains. 

For this type of operation: 

Check whether the motor can accelerate the required load 

(DOL start). This function can be used even with shorted 

thyristors. 

6-7 X Inon, 

FLC 

03-F115-2 
Time 

Fig. 40 DOL-start. 
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Current limit 
Current limit at start can be used together with all start 
methods to limit the current to a defined max level when 
starting (150-500% of In). However, only a properly config- 
ured torque-controlled start will lead to linear acceleration. 

For this reason it is not recommended to set a current limit 
for pump applications. Moreover, as the motor torque is 

proportional to the square of the current, setting a low cur- 

rent limit will limit the motor torque considerably. If the 

current limit is set too low in relation to the application's 
requirements, the motor will not be able to accelerate the 

load. 

The combination DOL start and current limit at start gives 

a start ramp with constant current. The softstarter will con- 

trol the current up to the set current limit immediately at 

start, and keep it there until the start is completed or the set 

start-up time expires. 

Fig. 41 Direct on-line start in combination with current limit 
at start. 

Current limit at start [314] 
In this menu the current limit at start is set. 

3 14 °0 
Setting 

of F 

Current limit at start 

Default: oFF 

Range: oFF, 150-500% of In 

oFF Current limit disabled. 

150-500 Current limit at start. 

NOTE: Even though the current limit can be set as low as 

150% of the nominal motor current value, this minimum 
value cannot be used generally. If the current limit is set 
too low in relation to the application's requirements, the 
motor will not be able to accelerate the load. 

NOTE: Check that the nominal motor current Is 

configured properly in menu [211] if the current limit 
functionality is used. 

If the starting time is exceeded and the softstarter is still 
operating at current limit, an alarm will be activated accord- 

ing to "Current limit start time expired" settings for motor 
protection, menu [2311. Operation may he stopped or con- 

tinued with a pre-defined voltage ramp. Note that the cur- 

rent will rise unchecked if the operation continues. 

Start time [315] 
In this menu the desired start time is set. This menu is not 
available if DOL is chosen as a start method and no current 
limit is configured. 

3 15 Seing tt 
o 0 

10 
Start time 

Default: 10 s 

Range: 1-60 s 

1-60 Start time. 

Torque boost 
In specific applications torque boost is required for the start. 

The torque boost parameter enables a high torque to be 

obtained by providing a high current for 0.1-2 seconds at 

start. This enables a soft start of the motor even if the break 

away torque is high at start. For example in crushing mills 
applications etc. 

When the torque boost function has finished, starting con- 

tinues according to the selected start method. 

03-F40-2 
Torque boost active time 

Fig. 42 The principle of the torque boost when starting the 
motor. 
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Torque boost current limit [316] 
In this menu torque boost is enabled and the current limit 
for torque boost is configured. 

Setting 

3 
I 

i 0 0 
Torque boost current limit 

Default: oFF 

Range: oFF, 300-700% of In 

oFF Torque boost disabled 

300-700 Torque boost current limit. 

Torque boost active time [317] 
This menu is available if torque boost is enabled in menu 
[316]. In this menu the time for the torque boost to be 

active is selected. 

311 7 0 Setting 

0 

Torque boost active time 

Default: 1.0 s 

Range: 0.1-2.0 s 

0.1-2.0 Torque boost active time. 

NOTE! Check whether the motor can accelerate the load 
with "Torque boost" without any harmful mechanical 
stress. 

NOTE Check that the nominal motor current is 
configured properly In menu 12211 

8.7.3 Stop 
With MSF 2.0, four stop methods are available: torque con- 
trol, voltage control, coast and braking. Torque control is 

available for loads with linear or square torque characteristic. 
A torque or voltage-controlled stop is used for applications 
where the motor stopping suddenly could harm the applica- 
tion, e.g. water hammer in pump applications. In general a 

torque-controlled stop is recommended for these applica- 
tions. The voltage-controlled stop can be used if a linear 
voltage ramp is desired. When coast is selected as a stop 
method, the voltage to the motor will be switched off and 
the motor will be left freewheeling. Braking may be used in 
applications where the motor needs to be stopped quickly, 
e.g for planers and bandsaws. 

Any start method except for direct on-line (DOL) can be 
combined with any stop method, e.g. torque control can be 

used at start and brake for stop. The DOL start method can 
only be combined with coast or brake stop methods. 

Stop method [320] 
In this menu the stop method is chosen. The menus neces- 
sary for configuring the stop will be available depending on 
the chosen stop method. 

3 0 Setting 

0 

Stop 

4 
, 

method 

Default: 4 

Range: 1, 2, 3, 4, 5 

1 Linear torque control 

2 Square torque control 

3 Voltage control 

4 Coast 

5 Brake 

Torque control 
With torque control at stop, the torque to the motor will be 
controlled from the nominal torque down to the chosen end 
torque at stop (menu [3211). Examples for the torque ramps 
for linear and square torque control are shown in Fig. 43. 
The default value for end torque at stop is 0; this value may 
be increased if the motor is standing still before the stop is 

finished to avoid unnecessary heat development in the 
motor. With the end torque at stop set properly, the motor 
speed will decrease linearly down to standstill. 

To que 

2.5 Tn 

2.0 Tn 

L5 Tn 

0.5 Tn 

Nominal torque 

End torque 

1 Linear 
2 Square 

03-F141-2 
Stop time Time 

Fig. 43 Torque control at stop 
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End torque at stop [321] 
This menu will he available if torque control is chosen as 

stop method in menu [320] (alternative 1 or 2). In this 
menu the end torque at stop is configured. 

32 1 
Setting tt 

g 

0 
End torque at stop 

Default: 0% 

Range: 0-100% of Tn 

0-100 End torque at stop. 

Voltage control 
With voltage control at stop, the voltage to the motor will be 
decreased to the chosen step down voltage at stop immedi- 
ately after a stop signal. Then the voltage to the motor will 

follow a linear ramp down to the minimum voltage of 25% 
of the nominal voltage. An example of this voltage ramp is 

shown in Fig. 44. 

Fig. 44 Menu numbers for step down voltage at stop and stop 
time. 

Step down voltage at stop [322] 
This menu is available if voltage control is chosen as stop 
method in menu [320] (alternative 3). In this menu the step 
down voltage at stop is chosen in percentage of the nominal 
motor voltage. 

2 0 Setting 
0 

Step down 

1 0 
voltage at stop 

Default: 100% 

Range: 100-40% of U 

100-40 Step down voltage at stop. 

Braking 
Braking can be used in applications where there is a need for 
a quick stop. 

There are two built-in braking methods: dynamic vector 
brake for normal loads and reverse current brake for heavy 
loads with high inertia. In both braking methods the MSF 
2.0 continuously detects the motor speed. At low speed the 
DC brake mode is activated until the motor is standing still. 
The MSF 2.0 will automatically turn off the output voltage 
when the motor has stopped or when the stop time has 
expired. Optionally an external rotation senaor can be con- 
nected via digital input, see description for menu [500] on 
page 77 for more information. 

Dynamic vector brake 
With dynamic vector brake, the braking torque applied to 
the motor will increase with decreasing speed. Dynamic vec- 
tor brake can be used for all loads which are not rotating too 
close to synchronous speed when the motor voltage is 

switched off. This is valid for most applications as the load 
speed usually decreases because of frictional losses in gears or 
belt drives as soon as the motor voltage is switched off. 
However, loads with very high inertia may remain at high 
speed even though the motor is not supplying any torque. 
For these applications the reverse current brake can be used 
instead. 

When the dynamic vector brake is used, no additional con- 
nections or contactors are needed. 

Reverse current brake 
With reverse current brake, a very high braking torque can 
be applied to the motor even close to synchronous speed. All 

kind of loads can be stopped quickly using reverse current 
brake, including loads with very high inertia. If high braking 
torques are needed, it should be checked carefully whether 
the motor, the gear or belt drive and the load can withstand 
the high mechanical forces. To avoid harmful vibrations, it is 

generally recommended to select as low a braking torque as 

possible which also fulfils the demands for a short braking 
time. 

For reverse current brake, two mains contactors are needed. 
The connection is shown in Fig. 45. The contactors have to 
be controlled by the MSF's relay outputs. During start and 
full voltage operation contactor K1 will be closed, for brak- 
ing K1 will be opened and after a time delay K2 will be 
closed to change the phase sequence. 

NOTE: For several start/stops It is recommend that the 
motor temperature be monitored using the PTC Input. 
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WARNING: When reverse current brake is 
selected, the relays K1 and K2 are 
automatically programmed for reverse 
current brake functionality. The relay setting 

remains even if reverse current brake Is deactivated. 
Therefore it may be necessary to adapt the relay 
functions manually. 

L2 

L3 

N 

PE 

DUD 

A 
\-\A 

Ll L2 L3 PE 01 02 PE 21 Ki 22 23 '.2 24 33 K3 32 

71 72 T3 PE 11 12 13 16 17 18 

3j 

Fig. 45 Reverse current brake wiring example. 

Braking method [323] 
This menu is available if brake is selected as stop method in 

menu [320] (alternative 5) or if alarm brake is activated in 

menu [326] (see description of menus [326] to [327] for 
more information). In this menu the brake method is 

selected. 

3 2 3 ° [ Setting 
0 

1 
Braking method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake 

2 Reverse current brake 

Braking strength [324] 
This menu is available if brake is selected as stop method in 

menu [320] (alternative 5). In this menu the braking 
strength is selected. To avoid unnecessary heat development 
in the motor and high mechanical stress it is generally rec- 

ommended to select as low a braking strength as possible 

which still fulfils the demands for a short braking time. 

3 2 4 
Setting 

0° 

1 5 0 
Braking strength 

Default: 150% 

Range: 150-500% 

150-500 Braking strength. 
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Stop time [325] 
This menu is available if any stop method except coast is 

selected in menu [320] (alternative 1, 2, 3 or 5). In this 
method the desired stop time is selected. 

3 2 5 ° Setting 

0 

10 
Stop time 

Default: 10 s 

Range: 1-120 s 

1-120 Stop time. 

Alarm braking 
For most alarms it is possible to configure them so that when 

they are triggered either operation continues or the motor 
stops (see chapter 9. page 95 for more information). Brake is 

one of the actions available. If this option is chosen, the 

braking functionality is activated according to the brake 

method selected in menu [323] (see description of the brak- 

ing functionality above for more information). While the 

braking strength and stop time chosen in menus [324] and 

[325] are used for braking on a stop signal, different braking 
strengths and times can be configured in menus [326] and 

[327] if braking is activated by an alarm. This function may 

mainly be used in combination with an external alarm (see 

description on page 73), where an external signal is used to 

initiate a quick stop with a higher braking strength and a 

shorter braking rime compared to normal operation. 

If alarm braking is disabled in menu [326] and brake is cho- 

sen as an alarm action, the voltage to the motor will be 

switched off and the motor will freewheel if the specific 

alarm occurrs. 

Alarm braking strength [326] 
In this menu braking as an alarm action is enabled and the 

alarm braking strength is selected. If alarm braking is not 
activated, the motor will be left freewheeling if an alarm 

occurs for which brake is configured as alarm action. 

3 2I6 
0 Setting 

0 

Alarm braking 

o F F 

strength 

Default: oFF 

Range: oFF, 150-500% 

oFF Coast - motor voltage is switched off. 

150-500 Alarm braking strength. 

NOTE: If alarm brake is enabled, the braking method 
chosen In menu [323] Is used. 

Alarm braking time [327] 
This menu is available if alarm brake is enabled in menu 

327. In this menu the braking time to be used in the event 

of braking as an alarm action is configured. 

217 o0 

Setting 

10 
Alarm braking time 

Default: 10 s 

Range: 1-120 s 

1-120 Alarm braking time. 

8.7.4 Slow speed and JOG functions 
MSF 2.0 is able to run the motor at a fixed slow speed for a 

limited period of time. The slow speed will be about 14% of 
the full speed in the forward direction and 9% in the reverse 

direction. 

NOTE: As the motor torque during slow speed is limited 
to about 30% of the nominal torque, slow speed can not 
be used in applications which need a high brake-away 
torque to start rotating. 

The following functions are possible: 

Slow speed during a selected time period 
Slow speed will be active for a selected rime period before a 

start is initiated or after a stop is performed. 

Slow speed controlled by an external signal 
The time period during which slow speed is active before a 

start is initiated or after a stop is performed is controlled by 

an external signal via the analogue/digital input. Slow speed 

will be active until a selected number of pulses has been 

detected on the input. 

Slow speed using the JOG commands 
Slow speed can be activated independently from a start or 

stop via the control panel using the jog keys, via remote con- 

trol using the analogue/digital input or via serial communi- 
cation depending on the control source chosen in menu 

[200]. 
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Speed 

nN 

0.14 x nN 
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signal 

Slow speed 
at start 

Start command 

Closed 
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Start time Full voltage 
running 

Stop time 

Time when signal is ignored 

Slow speed 
at stop 

Stopped 

Time 

03-F44-2 

Fig. 46 Slow speed controlled by an external signal. 

Slow speed for a selected time 
Slow speed in forward direction can be activated before a 

start and/or after a stop. The resulting speed curve is shown 

in Fig. 47 overleaf. Slow speed will be active for the time 
period selected in menus [331] and [332]. Slow speed can be 

combined with any start and stop method. However, when 
slow speed at stop is used, it should be ensecured that the 

motor speed is decreased to a low value when slow speed is 

activated. If necessary, brake can be activated as stop method 
in menu [320J. 

The slow speed strength can be adapted to the application's 

requirements in menu [330]. Maximum available slow speed 

strength corresponds to about 30% of nominal motor 
torque. 

If so desired, the DC brake can be activated after slow speed 

at stop. If activated, the DC brake will be active for the time 
period chosen in menu [333]. 

Slow speed during a selected time is configured using the 

following menus: 

[330] Slow speed strength 

[331] Slow speed time at start 

[332] Slow speed time at stop 

[333] DC-brake at slow speed 

[324] Braking strength 

Slow speed controlled by an external 
signal 
Slow speed controlled by an external signal is basically the 

same functionality as slow speed during a selected time 
described above. An external signal connected to the ana- 

logue/digital input is also used to deactivate slow speed 

before the set time period has expired. 

When slow speed at start is configured and the analogue/ 

digital input (menu [500]) is configured for slow speed, the 

motor will start rotating at slow speed in a forward direction 
after a start signal. When the number of edges set in menu 

[501] is detected on the analogue/digital input, slow speed is 

deactivated and a start is performed according to the start 

settings (menu [310] Off). 

When slow speed at stop is configured and the analogue/dig- 
ital input (menu [500J) is configured for slow speed, the 

motor will start rotating with slow speed in forward direc- 
tion after a stop has performed. When the number of pulses 

set in menu [501] is detected on the analogue/digital input, 
slow speed is deactivated and the DC brake is activated if 
configured in menu [333]. 
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Slow speed controlled by an external signal is configured 
using the following menus: 

[5001 Digital/analogue input 

15011 Digital input pulses 

13301 Slow speed strength 

[331] Slow speed time at start 

[3321 Slow speed time at stop 

[3331 DC-brake at slow speed 

[324] Braking strength 

Slow speed strength [330] 
In this menu the slow speed strength is selected. The chosen 

setting applies for both slow speed during a selected time 
period, slow speed controlled by an external signal and slow 

speed using the JOG commands. The maximum setting 
(100) for the slow speed strength corresponds to about 30% 

of the nominal motor torque. 

33 0 °0 
[ Setting 

. 0 
Slow speed strength 

Default: 10 

Range: 10-100 

10-100 Slow speed strength. 

Slow speed time at start [331] 
In this menu slow speed at start is activated and the time is 

set for which slow speed is active before a start. If slow speed 

at start is controlled by an external signal via the analogue/ 

digital input, the set time becomes the maximum time for 

which slow speed is activated before a start is performed - if 
the number of edges set in menu 15011 is not detected dur- 
ing the slow speed period. 

3 311 
I 

° 
Setting 

0 

0 F F 

Slow speed time at start 

Default: oFF 

Range: oFF, 1-60 s 

oFF Slow speed at start is disabled 

1-60 Slow speed time at start. 

n 

Speed 

- Nominal speed 

0.14 x nN Slow speed 

Slow speed 
at start 

Start command 

Start time Full voltage 
running 

Stop time Slow speed 
at stop 

Stop command Stopped 

Time 

03-F41-2 

Fig 47 Slow speed at start/stop during a selected time period. 
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Slow speed time at stop [332] 
In this menu slow speed at stop is activated and the time is 

set for which slow speed is active after a stop. If slow speed at 

stop is controlled by an external signal via the analogue/dig- 
ital input, the set time becomes the maximum time for 
which slow speed is activated after a stop - if the number of 
edges is set in menu [5011 is not detected during the slow 
speed period. 

313 2 
0 Setting 
0 

F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1-60 s 

oFF Slow speed at stop is disabled 

1-60 Slow speed time at stop. 

DC brake at slow speed [333] 
In this menu the DC brake can be activated after slow speed 

at stop. This may be useful for loads with high interia or if 
an exact stop position is desired. The DC brake will be 

active during the time set in this menu. 

NOTE: The brake strength used for DC brake after slow 
speed corresponds to the brake strength used for 
braking as stop method. The braking strength can be 

adjusted in menu [324]. 

0 Setting 

0 

o F F 

DC Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 s 

oFF DC brake at slow speed disabled. 

1-60 DC brake duration time at slow speed. 

Slow speed using the JOG commands 
Slow speed in forward or reverse direction can be activated 
using the JOG commands. To use the JOG commands these 

have to be independently enabled for slow speed in forward 
or reverse direction in menus [334] and [335]. Depending 
on the control source chosen in menu [200], the JOG com- 
mands are accepted via control panel, remotely via analogue/ 
digital input or via serial communications. 

If the control panel is chosen as control source (menu 
[2001=1) and the JOG commands are enabled in menus 

[334] and [335], the JOG keys on the control panel can be 

used. Slow speed in forward or reverse direction will be 

active as long as the relevant button is pushed. 

J 

z z 

OG 

03-F108-2 

Fig 48 Jog keys 

If remote control is chosen (menu [2001=2) and the JOG 
commands are enabled in menus [334] and [3351, the JOG 
commands can be given via analogue/digital input. The ana- 

logue/digital input can be configured either for jog forward 

or jog reverse (see description of menu [500] on page 77 for 
more information). Slow speed will be active as long as the 

signal on the analogue/digital input is active. 

If serial communication control is chosen (menu [2001=3) 

and the JOG commands are enabled in menus [334] and 

[335], the JOG commands can be given via serial communi- 
cation. (See separate instruction manual for serial communi- 
cations options.) 

JOG forward enable [334] 
In this menu the command for JOG in forward direction is 

enabled. Depending on the control source chosen in menu 
[200], the JOG forward command may be accepted from 

the control panel, via remote control or serial communica- 
tion. 

NOTE! The enable functions are for all control sources. 

3 3 4 0 Setting 

0 

forward 

o F F 

JOG enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 
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JOG reverse enable [335] 
In this menu the command for JOG in reverse direction is 

enabled. Depending on the control source chosen in menu 
[200,], the JOG reverse command may be accepted From the 
control panel, via remote control or serial communication. 

3 3 5 0 Setting 

0 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

8.7.5 Additional settings [340]-[342] 
In this section the bypass functionality, power factor control 
and the control of the internal fan are described. 

Bypass [340] 
As the MSF 2.0 is designed for continuous running, a by- 

pass contactor is not normally needed. However, where there 

is high ambient temperature or other special conditions, the 

use of a bypass contactor can be advantageous. In this case 

the by-pass contactor can be controlled by one of the relays. 

By default, relay K2 is configured to control a bypass contac- 
tor (for full voltage functionality, see description of menus 

[530] 45321 on page 85 for more information). 

The use of a bypass contactor can be combined with any 

start and stop method without any connection changes 

being necessary. However, to use the motor protection func- 
tions, the load monitor and the viewing functions in 

bypassed state, the current transformers have to be moved 

outside the softstarter. For this purpose an optional exten- 

sion cable is available, see chapter 12. page 107 (Options) 
for more information. Figures 49 - 51 below show a connec- 

tion example. 

If a bypass contactor is used, bypass operation must be ena- 

bled in menu 13401 for the softstarter to work properly. 

3 4 0 
Setting 

Ig 

Bypass 

o F F 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on Bypass enabled. 

CAUTION: If the current transformers are not 
moved outside the softstarter, several alarm 
functions will not work properly. 
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03-F19-2 

Fig. 49 Bypass wiring example MSF 310-1400. 

T1 

Blue to 
terminal 75 

U 

Brown to 
terminal 77 

T2 T3 

Blue to 
terminal 76 

Brown to 
terminal 77 

03-F56-2 

Fig. 50 Current transformer position for Bypass on MSF-017 
to MSF-250. 

Fig. 51 Current transformer position for Bypass on MSF-310 
to MSF- 1400. 
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Power Factor Control PFC [341] 
During operation, the softstarter continuously monitors the 
load of the motor. Particularly when idling or when only 
partially loaded, it is sometimes desirable to improve the 

power factor. If Power Factor Control (PFC) is selected, the 

softstarter reduces the motor voltage when the load is lower. 

Power consumption is reduced and the degree of efficiency 
i m proved. 

3 411 co) 

Setting 

Factor 

o F F 

Power Control PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on PFC enabled. 

CAUTION: If Power Factor Control is used, the 
EMC Directive will not be complied with. 
External measures will be necessary to meet 
the requirements of the EMC Directive. 

Fan continuously on [342] 
This menu enables the internal fan to be switched on con- 

tinuously. the default setting is for the fan only to run when 

the softstarter heatsink is too warm. The lifetime of the fan 

is increased by only running it when needed. 

2 ° 
Setting 

0 

Fan 

o F F 

continuously on 

Default: oFF 

Range: oFF, on 

oFF 
Fan is controlled by the heatsink tempera- 
ture 

on Fan is running continuously. 

8.8 Process protection 
The MSF 2.0 softstarter is equipped with different functions 

for process protection: 

[4001-14131 Load monitor 

[4201 External alarm 

[430k4401 Mains protection 

8.8.1 Load monitor 
The MSF 2.0 has a built-in load monitor, which continu- 
ously supervises the motor shaft power. This means, the 

process can easily be protected both from overload and 

underload conditions. The load monitor functionality 
includes both alarms and pre-alarms for overload (max 

power) and underload (min power). While the max. and 

min power alarms can be configured to affect operation 
(OFF, Warning, Coast, Stop, Brake), the respective pre- 

alarms only give an indication that an over- or underload sit- 
uation may be close. The pre-alarm status is available on one 

of the programmable relays K1 to K3 if so configured (see 

description of the relays, menus [5301 to [5321 on page 85 

for more information) 

All load monitor alarms and pre-alarms are configured using 

a delay time and an alarm margin. The alarm margin is cho- 

sen as a percentage of nominal motor load. A max power 

alarm will occur when the actual power exceeds the normal 
load plus the max power alarm margin and a min power 

alarm will occur when the actual load is lower than the nor- 
mal load minus the min power margin. Normal load is the 

shaft power needed under normal operation conditions. The 

default normal load is considered to he 100% of the nomi- 
nal motor power. Depending on the dimensioning of the 

motor with respect to the application, this value may need to 

be adapted. Normal load can easily be adapted by using the 

Autoset function in menu [4111. When an Autoset is per- 

formed the actual motor shaft power will be measured and 

stored to the Normal load. 

A start delay can be configured to avoid faulty alarms due to 

initial over- or underload situations at start. 

Fig. 52 illustrates the load monitor functionality with an 

example of a load curve. 

If the operation has been interrupted due to a max or min 
power alarm, a manual reset and a new start signal is needed 

to continue operation. The reset and the start signal can be 

given via control panel, remotely or via serial communica- 
tion depending on the control source chosen in menu [2001. 

Regardless of the chosen control source, it is always possible 

to initiate a reset via control panel. 

NOTE: A reset via control panel will never start the 
motor. 

NOTE! The load monitor alarms are disabled during 
deceleration. 

NOTE: When using the load monitor, check that the 
nominal motor power is set properly In menu [212]. 
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Time 

03-F142-2 

Fig. 52 Load monitor alarm functions 

For max and min power alarms the following alarm actions 

are available: 

Off 
The protection method is deactivated. 

Warning 
The appropriate alarm message is shown in the display and 

relay K3 is activated (for default configuration of the relays). 

However, the motor is not stopped and operation continues. 

The alarm message will disappear and the relay will be reset 

when the fault disappears. The alarm may also be reset man- 

ually. 

Coast 
The appropriate alarm message is shown in the display and 

relay K3 is activated (for default configuration of the relays). 

The motor voltage is automatically switched off. The motor 
freewheels until it stops. 

Stop 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The motor is stopped according to the stop settings in 

menus [320] to [325]. 

Brake 
The appropriate alarm message is shown in the display and 

relay K3 is activated (for default configuration of the relays). 

The brake function is activated according to the braking 
method chosen in menu [323] and the motor is stopped 

according to the alarm brake settings in menus [326] to 

[327] (braking strength and braking time). 

If the operation has been interrupted due to a max or min 

power alarm, a reset signal and a new start signal are needed 

to restart the motor. The reset and the start signal can be 

given via control panel, remotely or via serial communica- 
tion depending on the control source chosen in menu [200]. 
Regardless of the chosen control source, it is always possible 

to initiate a reset via control panel. 

NOTE: A reset via control panel will never start the 
motor. 
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Max power alarm [400] 
In this menu max power alarm is enabled and a proper alarm 

action is selected. The pre-alarm functionality for max 

power is automatically enabled together with the max power 

alarm. 

4 0 0 
Setting 

F 

Max power alarm (alarm code 
F6) 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Max power alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

Min power alarm [401] 
In this menu min power alarm is enabled and a proper alarm 

action is selected. The pre-alarm functionality for min 

power is automatically enabled together with the min power 

alarm. 

1 
Setting 

0 

F 

Min power alarm (alarm code F7) 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Min power alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

Start delay power alarms [402] 
This menu is available if max or min power alarm is enabled 

in menu [400] or [401]. In this menu the start delay for the 

power alarms and pre-alarms is selected. A start delay is use- 

ful for avoiding faulty alarms due to initial over- or under- 

load situations. The start delay begins when a start of the 

motor is initiated. 

4 0 2 0 Setting 

0 

10 
Start delay power alarms 

Default: 10 s 

Range: 1-999 s 

1-999 
Start delay for power alarms and pre- 
alarms. 

Max power alarm margin [403] 
This menu is available if Max power alarm is enabled in 

menu [400]. In this menu the max power alarm margin is 

configured. The margin is selected as percentage of nominal 
motor power. A max power alarm will occur if the actual 

motor shaft power exceeds the normal load (menu [412]) 
plus the chosen max power alarm margin for a longer time 

period than the max power alarm response delay set in menu 

[404]. 

4 013 
0 Setting 
0 

Max 

1 6 
power alarm margin 

Default: 16% 

Range: 0-100% of Pn 

0-100 Max power alarm margin 

Max power alarm response delay [404] 
This menu is available if max power alarm is enabled in 

menu [400]. In this menu the response delay for the max 

power alarm is configured. A max power alarm will occur if 
the actual motor shaft power exceeds the normal load (menu 

[412]) plus the max power alarm margin set in menu [403] 
for a longer time period than the chosen max power alarm 

response delay. 

4 0 4 0 Setting 
0 

Max 

0 5 
power alarm response 

delay 

Default: 0.5 s 

Range: 0.1-90.0 s 

0.1-90.0 Response delay for max power alarm. 
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Max power pre-alarm margin [405] 
This menu is available if max power alarm is enabled in 

menu [400]. In this menu the max power pre-alarm margin 
is configured. The margin is selected in percent of nominal 
motor power. A max power pre-alarm will occur if the actual 
motor shaft power exceeds the normal load (menu [412]) 
plus the chosen max power pre-alarm margin for a longer 
time period than the max power pre-alarm response delay set 

in menu [406]. The max power pre-alarm status is available 
on one of the programmable relays K1 -K3 if so configured 
(see description of the relays, menus [530] to [532] for more 
information). 

410 
I 

5 
0 Setting 
0 

Max 

8 
power pre-alarm margin 

Default: 8% 

Range: 0-100% of Pn 

0-100 Max power pre-alarm margin. 

Max power pre-alarm response delay 
[406] 
This menu is available if max power alarm is enabled in 

menu [400]. In this menu the response delay for max power 
pre-alarm is configured. A max power pre-alarm will occur if 
the actual motor shaft power exceeds the normal load (menu 
14121) plus the max power pre-alarm margin set in menu 
14051 for a longer time period than the chosen max power 
pre-alarm response delay. 

410 6 ° 
Setting 

Max 

0 5 
power pre-alarm response 

delay 

Default: 0.5 s 

Range: 0.1-90.0 s 

0.1-90.0 Response delay for Max power pre-alarm. 

Min power pre-alarm margin [407] 
This menu is available if min power alarm is enabled in 

menu [401]. In this menu the min power pre-alarm margin 
is configured. The margin is selected as a percentage of nom- 
inal motor power. A min power pre-alarm will occur if the 
actual motor load is below the nominal load (menu [412]) 
minus the chosen min power pre-alarm margin for a longer 
time period than the min power pre-alarm response delay set 

in menu [408]. The min power pre-alarm status is available 
on one of the programmable relays K2-K3 if so configured 
(see description of the relays, menus [530] to [532] for more 
information. 

4- 0 7 ° Setting tt 
O 

Min 

8 
power pre-alarm margin 

Default: 8% 

Range: 0-100% of Pn 

0-100 Min power pre-alarm margin. 

Min power pre-alarm response delay 
[408] 
This menu is available if min power alarm is enabled in 

menu [401]. In this menu the response delay for min power 
pre-alarm is configured. A min power pre-alarm will occur if 
the actual motor shaft power is below the normal load 
(menu [412]) minus the min power pre-alarm margin set in 

menu [407] for a longer time period than the chosen min 
power pre-alarm response delay. 

0 8 0 Setting 

0 

0 5 
Min power pre-alarm response 
delay 

Default: 0.5 s 

Range: 0.1-90.0 s 

0.1-90.0 Response delay for Min power pre-alarm. 

Min power alarm margin [409] 
This menu is available if min power alarm is enabled in 

menu [401]. In this menu the min power alarm margin is 

configured. The margin is selected as a percentage of nomi- 
nal motor power. A min power alarm will occur if the actual 
motor shaft power is below the normal load (menu [4121) 

minus the chosen min power alarm margin for a longer time 
period than the min power alarm response delay set in menu 
[410]. 

4 0 9 
o I Setting 1 

O 

11 

1 6 
Min power alarm margin 

Default: 16% 

Range: 0-100% of Pn 

0-100 Min power alarm margin. 
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Min power alarm response delay [410] 
This menu is available if min power alarm is enabled in 

menu [401]. In this menu the response delay for min power 
alarm is configured. A min power alarm will occur if the 

actual motor shaft power is below the normal load (menu 

[412]) minus the min power alarm margin set in menu 

[409] for a longer time period than the chosen min power 
alarm response delay. 

41 
1 

0 ° Setting 

o 

Mln 

0 5 
power alarm response delay 

Default: 0.5 s 

Range: 0.1-90.0 s 

0.1-90.0 Response delay for Min power alarm. 

Autoset [411] 
This menu is available if max or min power alarm is enabled 

in menu [400] or 14011. The Autoset command performs a 

measurement of the actual motor load and automatically sets 

the normal load in menu [412J. 

To perform an Autoset, select YES, and press Enter during 
normal operation. If Autoset has been executed successfully, 

"SEC is shown in the display for two seconds. After that 

"no" is shown again. An Autoset can also be initiated via the 

analogue/digital input, see description of menu [500] for 

more information. 

NOTE: Autoset is only allowed during full voltage 
running. 

4 1 1 
o Multi Setting 

0 

Autoset 

no 
Default: no 

Range: no, YES 

no No action 

YES Autoset 

Normal load [412] 
This menu is available if Max or Min power alarm is enabled 

in menu [400] or [401]. Normal load is the shaft power 

needed under normal operation conditions. By default, Nor- 

mal load is considered to be 100% of the nominal motor 

power. Depending on the dimensioning of the motor with 
respect to the application, this value may need to be 

adapted. Normal load can easily be adapted by using the 

Autoset function in menu [411]. Normal load is set as aper- 

cenrage of nominal motor power. 

NOTE: When using the load monitor, check that the 
nominal motor power is set properly in menu [212]. 

4 112 °0 

Setting .1 

1 0 0 
Normal load 

Default: 100% 

Range: 0-200% of Pn 

0-200 Normal load 

Output shaft power [413] 
This menu is available if max or min power alarm is enabled 

in menu [400] or [401]. The menu provides a read-out of 
the actual shaft power. It can be used as input information 
when the normal load is set manually. 

113 
0 
0 

0 

Read-out 

Output shaft power 

Range: 0-200% of Pn 

8.8.2 External alarm [420] 
The MSF 2.0 can generate an alarm according to the status 

of an external signal. For a detailed description of the exter- 
nal alarm functionality see section 8.9.5, page 89. 

The following alternatives are available for external alarm: 

Off 
External alarm is deactivated. 

Warning 
Alarm message F17 is shown in the display and relay K3 is 

activated (for default configuration of the relays) if the exter- 

nal alarm input is opened. However, the motor is not 

stopped and operation continues. The alarm message will 
disappear and the relay will be reset when the external alarm 

input is closed again. The alarm may also be reset manually. 

Coast 
Alarm message F17 is shown in the display and relay K3 is 

activated (for default configuration of the relays) if the exter- 

nal alarm input is opened. The motor voltage is automati- 
cally switched off. The motor freewheels until it stops. 

Stop 
Alarm message F17 is shown in the display and relay K3 is 

activated (for default configuration of the relays) if the exter- 
nal alarm input is opened. The motor is stopped according 
to the stop settings in menus [320] to [3251. 
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Brake 
Alarm message F17 is shown in the display and relay K3 is 

activated (for default configuration of the relays) if the exter- 
nal alarm input is opened. The brake function is activated 

according to the braking method chosen in menu [323] and 

the motor is stopped according to the alarm brake settings in 

menus [326] to [327] (braking strength and braking time). 

Spinbrake 
The functionality for the spinbrake alternative is the same as 

described above for the brake alternative. However, if spin- 
brake is chosen, braking can even be initiated from an inac- 
tive state by opening the external alarm input. This means 

the softstarter can catch a freewheeling motor and brake it 
down to standstill. The spinbrake alternative is only availa- 

ble for external alarm. 

If the operation has been interrupted due to an external 

alarm, a reset signal and a new start signal are needed to 

restart the motor. The reset and the start signal can be given 

via control panel, remotely or via serial communication 
depending on the control source chosen in menu [200]. 

Regardless of the chosen control source, it is always possible 

to initiate a reset via control panel.. 

NOTE: A reset via control panel will never start the 
motor. 

4'2 6 Setting 
g 

o F F 

External alarm (alarm code F17) 

Default: oFF 

Range: oFF, 1, 2, 3, 4, 5 

oFF External alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

5 Spinbrake 

8.8.3 Mains protection 
The MSF 2.0 continuously monitors the mains voltage. 

This means the motor can easily be protected from over- and 

undervoltages as well as from voltage unbalance conditions. 
A phase reversal alarm is also available. 

For mains protection the following alternatives are available: 

Off 
The protection method is deactivated. 

Warning 
The appropriate alarm message is shown in the display and 

relay K3 is activated (for default configuration of the relays). 

However, the motor is not stopped and operation continues. 

The alarm message will disappear and the relay will be reset 

when the fault disappears. The alarm may also be reset man- 
ually. 

Coast 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The motor voltage is automatically switched off. The motor 
freewheels until it stops. 

Stop 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The motor is stopped according to the stop settings in 

menus [320] to [325]. 

Brake 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays). 

The brake function is activated according to the braking 
method chosen in menu [323] and the motor is stopped 
according to the alarm brake settings in menus [326] to 

[327] (braking strength and braking time). 

An overvoltage, undervoltage or voltage unbalance alarm is 

automatically reset when a new start signal is given. If the 

operation has been interrupted due to a phase reversal alarm, 
a reset signal and a new start signal are needed to restart the 
motor. The reset and the start signal can be given via control 
panel, remotely or via serial communication depending on 
the control source chosen in menu [200J. Regardless of the 

chosen control source, it is always possible to initiate a reset 

via control panel. 

NOTE: A reset via control panel will never start the 
motor. 

Voltage unbalance alarm [430] 
In this menu voltage unbalance alarm is enabled and a 

proper action is selected. 

4 310 
Setting S 

g 

, 

o F 

Voltage unbalance alarm (alarm 
code F8) 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Voltage unbalance alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 
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Unbalance voltage level [431] 
This menu is available if voltage unbalance alarm is enabled 

in menu [430]. In this menu the maximum allowed voltage 
unbalance level is selected. If the difference between any two 
line voltages exceeds the chosen level for the response delay 

time set in menu [432], a voltage unbalance alarm will occur 
and the action selected in menu 14301 will be executed. 

i 

41311 
1 n Setting 

0- 

1 0 
Voltage unbalance level 

Default: 10% 

Range: 2-25% of Un 

2-25 Voltage unbalance level. 

Response delay voltage level 
unbalance alarm [432] 
This menu is available if voltage unbalance alarm is enabled 

in menu [430]. In this menu the response delay for voltage 

unbalance alarm is selected. If the difference between any 

two line voltages exceeds the level set in menu [431] for the 

chosen response delay time, a voltage unbalance alarm will 
occur and the action selected in menu [430] will be exe- 

cuted. 

413 2 ° Setting 
0 

1 
Response delay voltage 
unbalance alarm 

Default: 1s 

Range: 1-90 s 

1-90 Response delay for voltage unbalance alarm. 

Overvoltage alarm [433] 
In this menu overvoltage alarm is enabled and a proper 

action is selected. 

4j3 00 
Setting 

Overvoltage 

F 

alarm (alarm code 
F9) 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Overvoltage alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 

Overvoltage level [434] 
This menu is available if overvoltage alarm is enabled in 

menu [433]. In this menu the voltage level for an overvolt- 
age alarm is selected. If any line voltage exceeds the chosen 

level for the response delay time set in menu [435], an over- 

voltage alarm will occur and the action selected in menu 

[433] will be executed. 

4 3 4 Setting tt 
g 

level 

1 1 5 
Overvoltage 

Default: 115% 

Range: 100-150% of Un 

100-150 Overvoltage level 

Response delay overvoltage alarm 
[435] 
This menu is available if overvoltage alarm is enabled in 

menu [433]. In this menu the response delay for overvoltage 
alarm is selected. If any line voltage exceeds the level set in 

menu [434] for the chosen response delay time, an overvolt- 
age alarm will occur and the action selected in menu [433] 
will be executed. 

4 315 0 
Setting 

0 

delay 

1 
Response overvoltage 
alarm 

Default: 1 s 

Range: 1-90 s 

1-90 Response delay for overvoltage alarm. 

Undervoltage alarm [436] 
In this menu undervoltage alarm is enabled and a proper 
action is selected. 

4 0 Setting 
0 

o F 

. 

F 

Undervoltage alarm (alarm code 
F10) 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Undervoltage alarm is disabled. 

1 Warning 

2 Coast 

3 Stop 

4 Brake 
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Undervoltage level [437] 
This menu is available if undervoltage alarm is enabled in 

menu [436]. In this menu the voltage level for an undervolt- 
age alarm is selected. If any line voltage is below the chosen 

level for the response delay time set in menu [438], an und- 
ervoltage alarm will occur and the action selected in menu 

[436] will be executed. 

4 3 7 (()), 

Setting 

8 5 
Undervoltage level 

Default: 85% 

Range: 75-100% of Un 

75-100 Undervoltage level 

Response delay undervoltage alarm 
[438] 
This menu is available if undervoltage alarm is enabled in 

menu [436]. In this menu the response delay for undervolt- 
age alarm is selected. If any line voltage is below the level set 

in menu [437] for the chosen response delay time, an under- 
voltage alarm will occur and the action selected in menu 

[436] will be executed. 

413 8 °0 
Setting 

. 

1 
Response delay undervoltage 
alarm 

Default: 1 s 

Range: 1-90 s 

1-90 Response delay for undervoltage alarm 

Phase sequence [439] 
In this menu the actual phase sequence is shown. 

NOTE! The actual phase sequence can only be shown 
with a motor connected. 

4 3 9 0 Read-out 

0 

Phase sequence 

L- - - 

Range: L123, L321 

L123 Phase sequence L1, L2, L3 

L321 Phase sequence L3, L2, L1 

L- - - Phase sequence can not be detected 

Phase reversal alarm [440] 
In this menu phase reversal alarm is enabled and a proper 
action can be chosen. The softstarter will detect the phase 

sequence prior to each start attempt. If the actual phase 

sequence does not match the phase sequence stored during 
activation of phase reversal alarm, the action chosen in this 

menu will be executed. If alternative 2 (Coast) is chosen, no 

start will be performed if the wrong phase sequence is 

detected. 

To activate phase reversal alarm, a motor has to be con- 
nected and the mains voltage has to be switched on. This 
means activation of phase reversal alarm can either be done 
in stopped state with the mains contactor switched on man- 
ually or during full voltage running. 

4 4 0 0 Setting 
0 

o F F 

Phase reversal alarm (alarm 
code F16) 

Default: oFF 

Range: oFF, 1, 2 

oFF Phase reversal alarm is disabled. 

1 Warning 

2 Coast 

NOTE! The actual phase sequence can be viewed in 
menu [439). 
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8.9 I/O settings 
In this section the programmable inputs and outputs are 

described. 

[500]4513] Input signals 

[520]-[534] Output signals 

A connection example using most of the available in- and 
outputs is shown in Fig. 53. 

This section includes also detailed descriptions of the follow- 
ing functions: 

Start/stop/reset command functionality 

Start right/left functionality 

External alarm functionality 

External control of parameter set 

8.9.1 Input signals 
The MSF 2.0 has one programmable analogue/digital input 
and four programmable digital inputs for remote control. 

Analogue/digital input [500] 
The analogue/digital input can either be programmed for 
analog or digital functionality. The following alternatives are 

available when using the input for digital signals: 

Rotation sensor 
An external rotation sensor can be used for the braking func- 
tions. If the analogue/digital input is configured for rotation 
sensor functionality in menu [500], braking will be deacti- 

vated if the number of edges chosen in menu [501] is 

detected on the input. 

Slow speed 
This alternative is used for slow speed controlled by an exter- 

nal signal (see the description of slow speed and jog func- 
tions in section 8.7.4, page 63 for more information). If the 

number of edges set in menu [501] is detected on the input, 
slow speed at start or stop will be finished. 

Jog Forward 
With this alternative, slow speed in forward direction can be 

activated via the analogue/digital input. Slow speed will be 

active as long as the input signal is high. See the description 

of slow speed and jog functions in section 8.7.4, page 63 for 

more information. Note that "JOG" forward has to be ena- 

bled in menu [334] to use this function. 

Jog reverse 
With this alternative, slow speed in reverse direction can he 

activated via the analogue/digital input. Slow speed will be 

active as long as the input signal is high. See the description 
of slow speed and jog functions in section 8.7.4, page 63 for 

more information. Note that "JOG" reverse has to be ena- 

bled in menu [335] to use this function. 

Autoset 
When the analogue/digital input is configured for Autoset, a 

rising edge on the input will initiate an Autoset. Note that 

an Autoset only can be performed during full voltage run- 
ning. See description of load monitor functionality in sec- 

tion 8.8.1, page 69 for more information 

The following alternatives are available when using the input 
for analogue signals: 

Analogue start/stop: 0-10 V/O-20 mA or 
2-10 V/4-20 mA: 
The analogue/digital input is used for the reference signal 

which controls analogue start stop. Two signal ranges 

(0-10 V/0 -20 mA or 2-10 V/4-20 mA) can be chosen. Ana- 
logue start/stop is activated if alternative 6 or 7 is chosen in 

menu [500]. See the description of Analogue start/stop on 

page 79 for more information. 

5 0 0 ) (() 

Setting 

o F F 

Analogue/digital input 

Default: oFF 

Range: oFF, 1-7 

oFF Analogue/digital input disabled 

1 Digital, Rotation sensor 

2 Digital, Slow speed 

3 Digital, Jog forward 

4 Digital, Jog reverse 

5 Digital, Autoset 

6 Analogue start/stop: 0-10 V/0 -20 mA 

7 Analogue start/stop: 2-10 V/4-20 mA 
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1 
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Parameter set 
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digital out 

In 

Measuring 

03-F18-2 

Fig. 53 Connection example when using the digital and analogue inputs and outputs 

Digital input 
The analogue/digital input is used as a digital input if one of 
alternatives 1-5 in menu [500] is selected. Jumper J1 has to 

be set for voltage control, which is the default setting. 

The input signal is interpreted as 1 (high) when the input 
voltage exceeds 5 V. When the input voltage is below 5 V the 

input signal is interpreted as 0 (low). The input signal can be 

generated using the internal control supply voltage by con- 

necting a switch between terminal 14 (analogue/digital 
input) and 18 (supply voltage to terminals 14, 16 and 17). 

Fig. 54 Wiring Pr digital input signal. 

Digital input pulses [501] 
This menu is available if the analogue/digital input is pro- 
grammed for digital input signals for rotation sensor (alter- 
native 1) or for slow speed (alternative 2) in menu [500]. In 

this menu the number of edges is chosen to deactivate the 

braking function or the slow speed function respectively.. 

NOTE: All edges, both positive and negative transitions, 
will be counted. 

5 0;1 °o 
setting 

Digital 

1 
input pulses 

Default: 1 

Range: 1-100 

1-100 Number of edges 
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Analogue input 
The analogue/digital input is used as an analogue input if 
one of alternatives 6-7 in menu [500] is selected. In this 
case, the input can be configured for voltage or current sig- 

nal using jumper J1 (see Fig. 55). By default jumper J I is set 
to voltage signal. According to the chosen alternative in 

menu [500], the signal will be interpreted as 0-10 V/ 
0-20 mA or 2-10 V/4-20 mA (see Fig. 56). 

Fig. 55 Wiring for analogue/digital input and setting offl for 
analogue current or voltage control. 

Fig. 56 Analogue input 

Analogue start/stop 
Starts and stops can be performed according to a process sig- 

nal on the analogue/digital input. This means that e.g. the 

operation of a pump may be controlled according to a flow 

signal. 

Analogue start/stop is available if remote control or serial 

communication control is chosen in menu [200] (alterna- 
tives 2 or 3). 

NOTE: Analogue start/stop is not available if control 
panel is chosen as control source in menu [200] 
(alternative 1). 

If a start signal is given via remote or serial communication 
(according to the setting in menu [200]), the softstarter will 

check the reference signal on the analogue/digital signal. A 

start will be performed if the level of the reference signal is 

below the analogue start/stop on-value chosen in menu 

[5021 for a longer time than the analogue start/stop delay 
time set in menu [504]. A stop will he performed if the ref- 

erence signal exceeds the analogue start/stop off-value cho- 
sen in menu [503] for a longer time than the analogue start/ 
stop delay time set in menu 15041. 

NOTE: If the selected analogue start/stop on-value is 
bigger than or equal to the off-value, a level above the 
on-value at the analogue input will cause a start. A value 
below the off-value will in this case cause a stop. 

The start/stop LED on the front of the MSF will be flashing 
if the softstarter is in standby mode waiting for an analogue 
start. 

Warning: A flashing start/stop LED is indicating standby 
mode - e.g. waiting for an analogue start. The motor may 
be started automatically at a moment's notice 

Analogue start/stop on-value [502] 
This menu is available if analogue start/stop is activated in 

menu [500] (alternative 6 or 7). If the reference signal on 
the analogue/digital input is below the chosen on-level for a 

longer time than the analogue start/stop delay time chosen 
in menu [504], a start will be performed.. 

NOTE: If the selected analogue start/stop on-value is 
bigger than or equal to the off-value, a level above the 
on-value at the analogue/digital input will cause a start. 

NOTE: An analogue start will only be performed if the 
softstarter has been set to standby mode by a valid start 
signal via remote control or serial communication. 

The analogue start/stop on-value is chosen as a percentage of 
the input signal range. This means, if the analogue /digital 
input is configured for 0-10 VDC/0 -20 mA (alternative 6 in 

menu [500]), 25% corresponds to 2.5 V or 5 mA. If the 
analogue/digital input is configured for 2-10 VDC/4-20 mA 
(alternative 7 in menu [500]), 25% corresponds to 4 V or 
8 rnA. 

5 0 2 
0 Setting 
0 

2 5 
Analogue start/stop on-value 

Default: 25% 

Range: 0-100% of input signal range 

0-100 Analogue start/stop on-value. 
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Analogue start/stop off-value [503] 
This menu is available if analogue start/stop is activated in 

menu [500] (alternatives 6 or 7). If the reference signal on 

the analogue/digital input exceeds the chosen off-level for a 

longer time than the analogue start/stop delay time chosen 

in menu [504], a stop will be performed. 

NOTE: If the selected analogue start/stop off-value is 

less than or equal to the on-value, a level below the off- 
value at the analogue/digital input will cause a stop. 

NOTE: A stop will also be performed if the softstarter 
receives a stop signal via remote control or serial 
communication. 

The analogue start/stop off-value is chosen as a percentage of 
the input signal range. This means if the analogue/digital 

input is configured for 0-10 V / 0-20 mA (alternative 6 in 

menu 15001), 25% corresponds to 2.5 V or 5 mA. If the 

analogue/digital input is configured for 2-10 V / 4-20 mA 

(alternative 7 in menu [500]), 25% corresponds to 4 V or 

8 mA. 

510 3 0 Setting 

0 

Analogue 
I 

1 

I 7 
I 

5 
start/stop off-value 

Default: 75% 

Range: 0-100% of input signal range 

0-100 Analogue start/stop off-value. 

Analogue start/stop delay time [504] 
This menu is available if analogue start/stop is activated in 

menu [500] (alternatives 6 or 7). In this menu the delay 

time for starts and stops caused by the analogue reference 

signal is set. 

510 4 ° 
Setting S 

0 

delay 

1s 
Analogue start/stop time 

Default: 1 s 

Range: 1-999 s 

1-999 Delay time for analogue start/stop 

Digital inputs 
The MSF 2.0 has Four programmable digital inputs. The 
four inputs and their corresponding control supply termi- 
nals are shown overleaf in Fig. 57. 

16 17 

1 1 

3 4 

18 

Digital inputs 

U (v) 

11. 
IM Ihr fir 

Fzine8 Fri 61 tkilEI eu 

03-F135-2 

Fig. 57 Wiring for digital inputs 1-4. 

The four digital inputs are electrically identical.The digital 
inputs can be used for remote control of start, stop and reset, 

for choice of parameter set and for external alarm. 

Stop signal 
If remote control is chosen in menu [200] (alternative 2), 

one digital input has to be programmed as stop signal. 

NOTE: No starts will be allowed if the input set for stop 
signal is open or if no Input is configured for stop signal. 

If the motor is running a stop will be performed according 
to the stop settings in menus [320] to [325] as soon as the 

input configured for stop signal is opened. If more than one 

input is configured for stop signal, opening one of these will 
lead to a stop. Accordingly no starts will be allowed if any of 
these inputs is open. 

Start and reset signal 
The digital inputs can be configured for several different 
start signals (start, start R or start L signal). Closing any 

input, which is configured for start, will start the motor. 
Moreover, a rising edge on any input configured for start is 

interpreted as a reset signal. 

NOTE: If more than one digital input is configured for any 
of the start signals (start, start R or start L), closing 
more than one of these inputs at the same time will lead 
to a stop. However, if several digital inputs are 
configured for the same start functionality, e.g. start R, 

closing any of these inputs will lead to a start. 

Naturally the softstarter has no way of controlling the 

motor's running direction internally. However, if two mains 

contactors - one for each phase sequence - are used, these 

can be controlled by the softstarter using the programmable 
relays. The settings for the programmable relays in menus 

[530] to [532] correspond to the different start signals, 
which can be chosen for the digital inputs. In this way dif- 
ferent running directions for the motor can he chosen. 
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Example 
1. If only one running direction is used, digital input 1 can 

be configured for start signal and digital input 2 for stop 

signal (default setting). In this case relay K1 may be con- 
figured for operation (default setting) and can control 
the mains relay. When digital inputs 1 and 2 are closed, 

the mains contactor will be activated and the motor will 
start. When digital input 2 is opened the motor will 
stop. The mains contactor will be deactivated after the 

stop has been finished. 

2. If two running directions are desired, digital input 1 can 

be configured for start R, digital input 2 for stop and 

digital input 3 for start L. Relay K1 controls the mains 

contactor for running in right direction and may he con- 

figured for Operation R. Relay K2 controls the mains 

contactor with the opposite phase sequence for running 
in left direction and may be configured for Operation L. 

In this case closing digital inputs 1 and 2 (start right 
command) will lead to activation of the mains contactor 

for running in right direction and the motor will start in 

right direction. Opening digital input 2 will lead to a 

stop; the mains contactor for running right will be deac- 

tivated after the stop has been finished. Closing digital 
inputs 2 and 3 (while digital input 1 is open) will lead to 

activation of the mains contactor for running in left 
direction and the motor will start in left direction. 

For more information see the description of the start right/ 
left functionality in section 8.9.4, page 87. 

External alarm 
The digital inputs can be configured as external alarm 

inputs. If an input configured for external alarm is opened, 

the action chosen in menu (420] for external alarm is per- 

formed. See description of the external alarm functionality 
in section 8.9.5, page 89 for more information. 

NOTE: If more than one digital Input is configured for 
external alarm, opening any of these will lead to an 
external alarm. 

Parameter set 
This configuration enables choice of parameter set by an 

external signal. See description of external control of param- 

eter set in section 8.9.6, page 90 for more information. 

Digital input 1 function [510] 
In this menu the function for digital input 1 (terminal 11) is 

selected. 

510 ° 1 Setting I 

0 

1 
Digital input lfunction 

Default: 1 

Range: oFF, 1, 2, 3, 4, 5, 6, 7 

oFF Digital input 1 is disabled 

1 Start signal 

2 Stop signal 

3 Parameter set, input 1 

4 Parameter set, input 2 

5 External alarm signal 

6 Start R signal 

7 Start L signal 

Digital input 2 function [511] 
In this menu the function for digital input 2 (terminal 12) is 

selected. 

51 1 °o 
Setting 

2 
Digital input 2 function 

Default: 2 

Range: Off, 1, 2, 3, 4, 5, 6, 7 

oFF Digital input 2 is disabled. 

1 Start signal 

2 Stop signal 

3 Parameter set, input 1 

4 Parameter set, input 2 

5 External alarm signal 

6 Start R signal 

7 Start L signal 
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Digital input 3 function [512] 
In this menu the function for digital input 3 (terminal 16) is 

selected. 

511 
Setting 

21(0) 

3 
Digital input 3 function 

Default: 3 

Range: oFF, 1, 2, 3, 4, 5, 6, 7 

oFF Digital input 3 is disabled. 

1 Start signal 

2 Stop signal 

3 Parameter set, input 1 

4 Parameter set, input 2 

5 External alarm signal 

6 Start R signal 

7 Start L signal 

Digital input 4 function [513] 
In this menu the function for digital input 4 (terminal 17) is 

selected. 

513 °o 

Setting 

Digital input 4 function 

4 
Default: 4 

Range: oFF, 1, 2, 3, 4, 5, 6, 7 

oFF Digital input 4 is disabled. 

1 Start signal 

2 Stop signal 

3 Parameter set, input 1 

4 Parameter set, input 2 

5 External alarm signal 

6 Start R signal 

7 Start L signal 

8.9.2 Output signals 
The MSF 2.0 has one programmable analogue output and 
three programmable relays. 

Analogue output 
The analogue output can present current, voltage, shaft 
power and torque for connection to a recording instrument, 
PLC etc. The external device is connected to terminals 19 

(+) and 15 (-) according to Fig. 58 below. The analogue out- 
put can be configured for voltage or current signal. The 

selection is made by jumper J2 on the control board. The 
default setting for J2 is voltage signal according to Fig. 58. 

Fig. 58 Wiring for analogue output and setting of J2 for ana- 
logue current or voltage signal. 

Analogue output [520] 
In this menu the analogue output can be sec to provide 
either one of the signal ranges shown in Fig. 59. 

100% I\ \ I \ 20-4mA 
10-2V 

75% 
, \ 
I 

20-0mA \ 
10-0V 

50% 

0-20mA \ 
0-10V \ \ \ 

25% I \\ 
4-20mA 
2-10y 

03-F138-2 

4mA 
2V 

20mA 

Output 
signal 

Fig. 59 Analogue output 

5 210 co) 

Setting tt 

o F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2, 3, 4 

oFF Analogue output is disabled. 

1 Analogue signal 0-10 V/0-20 mA 

2 Analogue signal 2-10 V/4-20 mA 

3 Analogue signal 10-0 V/20-0 mA 

4 Analogue signal 10-2 V/20-4 mA 
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Analogue output function [521] 
This menu is available if the analogue output is enabled in 

menu [520] (alternatives 1-4). In this menu the desired out- 
put function is chosen. 

512 1 0 
Setting 

0 

1 
Analogue output function 

Default: 1 

Range: 1,2,3,4 
1 RMS current 

2 Line voltage 

3 Shaft power 

4 Torque 

The scaling of the analogue output is reset to the default val- 

ues (0-100%) if a new output value is chosen in menu 

[521]. 

Analogue output scaling 
By default the scaling of the analogue output corresponds to 

Fig. 60. In this case the signal range of the analogue output 
chosen in menu [520] corresponds to 0 to 100% of the 

nominal motor current In, the nominal motor voltage Un, 

the nominal motor power Pn or the nominal motor torque 

T respectively. 

Example 
If 0-10 V / 0-20 mA is chosen in menu [520] (alternative 1) 

and RMS current is chosen as output value in menu [521] 

(alternative 1), a current of 100% of the nominal motor cur- 

rent gives 10 V or 20 mA at the analogue output. A current 
of 25% of the nominal motor current gives 2.5 V or 5 mA at 

the analogue output. 

The scaling of the analogue output may be adapted for 
higher resolution or if values above the nominal values are to 

be monitored. The scaling is done by choosing a minimum 
scaling value in menu [522] and a maximum value in menu 

[523]. An example for a different scaling is shown in Fig. 60. 

500% 

100% 

50% 

[5221=50 
[5231=500 

[522)=0 
[523)=100 

0/4mA 20mA 
0/2V lOy 

03-F139-2 

Output 
signal 

Fig. 60 Scaling of analogue output 

With the scaling for wide range (menu [522] =50 and menu 

[523] =500) according to the example in Fig. 60 the follow- 
ing will apply. 

If 0-10 V/0-20 mA is chosen in menu [520] (alternative 1) 

and RMS current is chosen as output value in menu [521] 
(alternative 1), a current of 100% of the nominal motor cur- 
rent gives approximately 1.1 V or 2.2 mA at the analogue 

output. 

Scaling analogue output, min [522] 
This menu is available if the analogue output is enabled in 

menu [520]. In this menu the minimum value to be shown 

at the analogue output is chosen. The value is chosen in per- 

cent of In, Un, Pn or Tn according to the output value cho- 
sen in menu [521]. 

2 2 
1 Setting 

00 

0 
Scaling analogue output, min 

Default: 0% 

Range: 0-500% 

0-500 Minimum output value 

NOTE: The minimum value for scaling the analogue 
output is reset to the default value 0% If a new output 
value is chosen in menu [521]. 
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Scaling analogue output, max [523] 
This menu is available if the analogue output is enabled in 

menu [520]. In this menu the maximum value to be shown 

at the analogue output is chosen. The value is chosen as a 

percentage of In, U, P or T according to the output value 

chosen in menu [521]. 

RI? -I- q 
''' 

0 Setting 

1 0 0 
Scaling analogue output, max 

Default: 100% 

Range: 0-500% 

0-500 Maximum output value. 

NOTE: The maximum value for scaling the analogue 
output is reset to the default value 100% if a new output 
value is chosen In menu [521]. 

Programmable relay outputs 
The softstarter has three built-in relays, K1, K2 and K3. All 
three relays are programmable. 

For relay K1 (terminals 21 and 22) and K2 (terminals 23 

and 24) the contact function can be programmed in menus 

[533] and [534] respectively to be normally open (NO) or 

normally closed (NC). Relay K3 is a change-over relay with 
three terminals (31-33), the NO functionality is available 

between terminals 31 and 32, NC functionality between ter- 

minals 32 and 33. 

The relays can be used to control mains contactors or a 

bypass contactor or to indicate alarm conditions. As illus- 
trated in Fig. 61 overleaf, the Operation setting (alternative 

1) should be chosen to activate the mains contactor both 
during start, full voltage operation and stop. If a by-pass 

contactor is used, this can be controlled by a relay with the 

setting Full voltage (2). The settings Run (5) and Brake (4) 

are used when reverse current brake is chosen as stop 

method. In this case one relay has to be configured for Run 

and will control the mains contactor during the start and 

during full voltage operation. Another relay has to be config- 
ured for Brake and will control the contactor with reversed 

phase sequence during braking. For security reasons the relay 

configured for Brake will not be activated until after a time 
delay of 500 ms after deactivation of the relay configured for 
Run. 

The settings Run R, Run L, Operation R and Operation L 

are used for the start right/left functionality. Consult section 

8.9.4, page 87 for more information. 

Different alarms can also be indicated on the relay outputs. 
With the setting Power pre-alarms (alternative 3), both a 

Max power pre-alarm or a Min power pre-alarm occurring 
will activate the relay. When Power alarms (10) is chosen as a 

setting, both a Max power alarm or a Min power alarm will 
activate the relay. If so desired, the relays can instead be pro- 

grammed to react only to one specific power alarm or pre- 

alarm (11 - 14). 

With setting All alarms (15) the relay will be activated for 
any alarm. As the power pre-alarms are not considered to be 

real alarms, the relay will not react to those. With alternative 
16 chosen, even the power alarms are excluded. When 
External alarm (17) is chosen, only an External alarm will 
activate the relay. With setting 18, Autoreset expired, the 
relay will be activated when an additional fault occurs after 

the maximum allowed number of autoreset attempts have 

been executed. This may indicate that external help is 

needed to rectify a re-occurring fault (see description of 
Autoreset in section 8.5, page 52 for detailed information). 
With alternative 19 the relay will indicate all alarms which 
need a manual reset. This includes all alarms which are not 
solved with an automatic Autoreset, e.g. all alarms for which 
Autoreset is not enabled and each alarm occurring after the 

maximum allowed number of autoreset attempts has been 

executed. 

Motor 
voltage 

operation 

Full voltage 

Run 

Brake 

Time 

Time 

Time 

Time 

I. - I. 
f : I 

Start Full 

delay 
time voltage 

0,1 s 

Stop 
time 

03-F140-2 

Fig. 61 The relay fiinctions for operation, run and fill voltage. 
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Relay K1 [530] 
In this menu the function for relay KI (terminals 21 and 22) 
is chosen. 

513 0 ° Setting 
0 

1 
Relay K1 

Default: 1 

Range: oFF, 1- 19 

oFF Relay inactive 

1 Operation 

2 Full voltage 

3 Power pre-alarms 

4 Brake 

5 Run 

6 Run R 

7 Run L 

8 Operation R 

9 Operation L 

10 Power alarms 

11 Max power alarm 

12 Max power pre-alarm 

13 Min power alarm 

14 Min power pre-alarm 

15 All alarms (except power pre-alarms) 

16 
All alarms (except power alarms and pre- 
alarms) 

17 External alarm 

18 Autoreset expired 

19 All alarms which need manual reset 

NOTE: If relay K1 is chosen to be inactive (oFF), the relay 
state is determined by the contact function in menu 
[533]. 

WARNING: When reverse current brake Is 

activated by changing the settings in menu 
[320] (stop method), [323] (braking method) 
or [326] (alarm brake strength), relay K1 is 

automatically set for Run (5). If a different setting is 
desired for the specific application, the relay setting has 
to be changed afterwards. 

Relay K2 [531] 
In this menu the function for relay K2 (terminals 23 and 24) 
is chosen. 

5 3 1 
Setting 

0° 

2 
Relay K2 

Default: 2 

Range: oFF, 1-19 

oFF Relay inactive 

1-19 
See menu "Relay K1 [530]" for setting 
alternatives. 

NOTE: If relay K2 is chosen to be inactive (oFF), the relay 
state is determined by the contact function in menu 
[534]. 

WARNING: When reverse current brake is 
activated by changing the settings in menu 
[320] (stop method), [323] (braking method) 
or [326] (alarm brake strength), relay K2 is 

automatically set for Brake (4). If a different setting is 
desired for the specific application, the relay setting has 
to be changed afterwards. 

Relay K3 [532] 
In this menu the function for relay K3 (terminals 31-33) is 

chosen. 

5 32 S 
00 

Setting 

1 5 
Relay K3 

Default: 15 

Range: oFF, 1-19 

oFF Relay inactive 

1-19 
See menu "Relay K1 [530)" for setting 
alternatives. 
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K1 contact function [533] 
In this menu the contact function for relay K1 can be cho- 
sen. The available alternatives are Normally open (1=Clos- 
ing on relay activation) and Normally closed (2=Opening on 

relay activation). 

5 3 3 °0 
Setting 

1 
K1 contact function 

Default: 1 

Range: 1, 2 

1 Normally open (N.0.) 

2 Normally closed (N.C.) 

K2 contact function [534] 
In this menu the contact function For relay K2 can be cho- 

sen. The available alternatives are Normally open (1=Clos- 
ing on relay activation) and Normally closed (2=Opening on 

relay activation). 

5 3 LI 
0 Setting 
0 

. 

1 
K2 contact function 

Default: 1 

Range: 1, 2 

1 Normally open (N.0.) 

2 Normally closed (N.C.) 

8.9.3 Start/stop/reset command 
functionality 

Starting/stopping of the motor and alarm reset is done either 
from the control panel, through the remote control inputs 
or through the serial communication interface depending on 
the control source chosen in menu [200]. 

Control panel 
To start and stop from the control panel, the "START/ 
STOP" key is used. 

To reset from the control panel, the "ENTER 4j /RESET" 
key is used. 

Regardless of the chosen control source, it is always possible 

to initiate a reset via the control panel. 

NOTE! A reset via the control panel will never start the 
motor. 

Serial communication 
For description of the start, stop and reset commands via 

serial communication see the operation instruction supplied 
with this option. 

Remote control 
When remote control is chosen in menu [200], the digital 
inputs are used to start and stop the motor and to reset 

upcoming alarms. In the following sections different possi- 

bilities for connecting the digital inputs are described. For 

the following explanations the following settings are 

assumed: 

Menu Description Setting 

510 Digital input 1 (terminal 11) Start signal (1) 

511 Digital input 2 (terminal 12) Stop signal (2) 

2-wire start/stop with automatic reset 
at start 

Fig. 62 2-wire connection of terminals for start/stop/automatic 
reset at start 

An external switch is connected between terminals 12 and 

13 and a jumper is connected between terminals 11 and 12. 

Start 
Closing terminal 12 to terminal 13 will give a start com- 

mand. If terminal 12 is closed to terminal 13 at power up, a 

start command is given immediately (automatic start at 

power up). 

Sto p 
Opening terminal 12 will give a stop command. 

Reset 
When a start command is given there will automatically be a 

reset. 
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2-wire start/stop with separate reset 

Fig. 63 2-wire connection of terminals for start/stop/separate 
reset 

One external switch is connected between terminals 11 and 

13 and a second switch is connected between terminals 12 

and 13. 

Start 
Closing terminals 11 and 12 to terminal 13 will give a start 

command. If terminals 11 and 12 are closed at power up, a 

start command is given immediately (automatic start at 

power up). 

Stop 
Opening terminal 12 will give a stop command. 

Reset 
When terminal 11 is opened and closed again a reset is 

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

3-wire start/stop with automatic reset 
at start 

Fig. 64 Connection of terminals for start/stop/reset 

An external switch is connected between terminals 11 and 

13 and a second switch is connected between terminals 12 

and 13. 

The connection between terminal 11 and 13 is normally 
open and the connection between terminal 12 and 13 is nor- 
mally closed. 

Start 
Closing terminal 11 momentarily to terminal 13, will give a 

start command. There will not be an automatic start at 

power up as long as terminal 11 is open. 

Stop 
To stop, terminal 12 is momentarily opened. 

Reset 
When a start command is given there will automatically be a 

reset. 

8.9.4 Start right/left functionality 
The digital inputs can be configured to enable starting a 

motor in two different directions in combination with the 

programmable relays K1 and K2. A connection example is 

shown in Fig. 65. For the following description of the start 

right/left functionality, the following settings for the digital 
inputs are assumed. 

Menu Description Setting 

510 Digital input 1 (terminal 11) Start R signal (6) 

511 Digital input 2 (terminal 12) Stop signal (2) 

512 Digital input 3 (terminal 16) Start L signal (7) 
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Fig. 65 Connection for start right /left 

The configuration of the relays depends on the application's 
requirements. For applications which do not use the reverse 

current brake functionality, the following settings may be 

used. 

Menu Description Setting 

530 Relay K1 (terminals 21 and 22) Operation R (8) 

531 Relay K2 (terminals 23 and 24) Operation L (9) 

With these settings the functionality is as follows: 

If terminals I land 12 are closed to terminal 13 while termi- 
nal 16 is open, the mains contactor for running in right 
direction will be activated by relay K1 and the motor will 
start in right direction. If terminal 12 is opened, a stop 

according to the stop settings in menus [320] to [325] will 
be performed. When the stop is finished, the mains contac- 
tor for running right will be deactivated by relay K1. 

If terminal 12 is closed to terminal 13 and terminal 16 is 

closed to terminal 18 while terminal 11 is open, the mains 

contactor for running in left direction will be activated by 
relay K2 and the motor will start in left direction. If terminal 
12 is opened, a stop according to the stop settings in menus 

I-3201 to [325] will be performed. When the stop is finished, 

the mains contactor for running left will be deactivated by 
relay K2. 

If both start terminals (11 and 16) are closed to their respec- 

tive supply voltage at the same time, a stop is performed in 

the same way as described above. In this case no start will be 

allowed. 

A motor can be reversed from right to left direction as fol- 
lows: When the motor is running in right direction, termi- 
nal 11 is opened. Terminal 16 is then closed to terminal 18. 

In this case the voltage to the motor is switched off and the 

mains contactor for running right is deactivated by relay K1. 

After a time delay of 500 ms the mains contactor for run- 
ning left will be activated by relay K2 and a start in left 
direction will be performed. The motor can be reversed 

from running left to running right in the same way by open- 

ing terminal 16 while running left and then closing terminal 
11. 

CAUTION: Very high currents can arise when 
the motor is reversed from running at full speed 
in one direction to running at full speed in the 
opposite direction. 
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WARNING: If configured according to the 
description above, relays K1 and K2 will 
never be activated at the same time. There is 

a time delay of 500 ms for the change-over 
between the relays. However, if the relays are not 
configured properly, they may be activated at the same 
time. 

For applications which use the reverse current brake func- 
tionality, the following settings for the relays may be used. 

Menu Description Setting 

530 Relay K1 (terminals 21 and 22) Run R (6) 

531 Relay K2 (terminals 23 and 24) Run L (7) 

With these settings the functionality is as follows: 

If terminals 1 land 12 are closed to terminal 13 while termi- 
nal 16 is open, the mains contactor for running in right 
direction will be activated by relay K1 and the motor will 

start in right direction. If terminal 12 is opened the voltage 
to the motor is switched off and the mains contactor for 

running right is deactivated by relay KI. After a time delay 

of 500 ms the mains contactor for running left will be acti- 

vated by relay K2 and the reverse current brake will brake 
the motor to standstill. When the stop is finished, the mains 
contactor for running left will be deactivated by relay K2. 

If terminal 12 is closed to terminal 13 and terminal 16 is 

closed to terminal 18 while terminal 11 is open, the mains 
contactor for running in left direction will be activated by 

relay K2 and the motor will start in left direction. If terminal 
12 is opened the voltage to the motor is switched off and the 

mains contactor for running left is deactivated by relay K2. 

After a time delay of 500 ms the mains contactor for run- 
ning right will be activated by relay K1 and the reverse cur- 

rent brake will brake the motor to standstill. When the stop 

is finished, the mains contactor for running right will be 

deactivated by relay K I . 

If both start terminals (11 and 16) are closed to their respec- 

tive supply voltage at the same time, a stop is performed in 

the same way as described above. In this case no start will be 

allowed. 

A motor can be reversed in the same way as described above 

for applications which do not use the reverse current brake 

functionality. 

WARNING: If configured according to the 
description above, relays K1 and K2 will 
never be activated at the same time. There Is 

a time delay of 500 ms for the change-over 
between the relays. However, if the relays are not 
configured properly, they may be activated at the same 
time. 

NOTE: When reverse current brake is activated by 

changing the settings in menu [320] (stop method), 
[323] (braking method) or [326] (alarm brake strength), 
relay K1 is automatically set for Run (5) and relay K2 is 
automatically set for Brake (4). To use the start right/ 
left functionality in combination with reverse brake, the 
relay settings have to be adapted as described above 
once reverse current brake has been enabled. 

8.9.5 External alarm functionality 
The external alarm functionality is used to generate an alarm 
depending on the state of an external alarm signal. Each of 
the digital inputs can be configured for external alarm signal. 
Fig. 66 shows a connection example with digital input 3 

(terminal 16) configured for external alarm signal. 

Fig. 66 Connection of terminals for external alarm 

If any digital input is configured for external alarm signal, 
opening this input will cause an external alarm to occur if 
external alarm is enabled in menu [420]. 

NOTE: If more than one digital input is configured for 
external alarm signal, opening any of these inputs will 
generate an external alarm if external alarm Is enabled 
in menu [420]. 

The following alarm actions are available for external alarm: 

Off 
External alarm is disabled. 

Warning 
An F17 alarm message is shown in the display and relay K3 

is activated (for default configuration of the relays) if the 
external alarm input is opened. However, the motor is not 
stopped and operation continues. The alarm message will 

disappear and the relay will be reset when the external alarm 
input is closed again. The alarm may also be reset manually. 

Coast 
An Fl 7 alarm message is shown in the display and relay K3 

is activated (for default configuration of the relays) if the 
external alarm input is opened. The motor voltage is auto- 
matically switched off. The motor freewheels until it stops. 
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Stop 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays) 

if the external alarm input is opened. The motor is stopped 
according to the stop settings in menus [320] to [3251. 

Brake 
The appropriate alarm message is shown in the display and 
relay K3 is activated (for default configuration of the relays) 

if the external alarm input is opened. The brake function is 

activated according to the braking method chosen in menu 

[323] and the motor is stopped according to the alarm brake 
settings in menu 13261- [327] (Braking strength and brak- 
ing time). 

Spinbrake 
The functionality for the spinbrake alternative is the same as 

described above for the brake alternative. However, if spin- 

brake is chosen, braking can even be initiated from an inac- 

tive state by opening the external alarm input. This means 

the softstarter can catch a freewheeling motor and brake it 
down to standstill. The Spinbrake alternative is only availa- 

ble for external alarm. 

External alarm can be used together with any setting for the 

control source chosen in menu [2001. 

If the operation has been interrupted due to an external 

alarm, a reset signal and a new start signal are needed to 

restart the motor. The reset and the start signal can be given 

via control panel, remote or via serial communication 
depending on the control source chosen in menu [200]. 
Regardless of the chosen control source, it is always possible 

to initiate a reset via control panel. 

NOTE: A reset via control panel will never start the 
motor. 

8.9.6 External control of parameter 
set 

The parameter set can he chosen via the digital inputs if 
external control of parameter set is chosen in menu [2401 

(alternative 0). For this purpose any of the digital inputs can 

be configured for parameter set input I (PSI, alternative 3 

in menus [510] to [513]) or parameter set input 2 (PS2, 

alternative 4 in menus [510] to [513]). Fig. 67 shows a con- 
nection example for external control of parameter set, in this 

example digital inputs 3 and 4 are configured for PSI and 

PS2. 

Fig. 67 Connection of external control inputs. 

Table 15 How parameter set inputs are evaluated 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 

2 Closed Open 

3 Open Closed 
4 Closed Closed 

It is possible to use just one digital input to change between 

two parameter sets. According to the example above, digital 
input 3 is configured for PSI. If no digital input is config- 
ured for PS2, PS2 is considered to be open. In this case dig- 
ital input 3 can be used to change between parameter set 1 

and 2. 

Changing the parameter set via external signal is only exe- 

cuted in stopped mode and at full voltage operation. If the 
input signals for PSI and PS2 are changed during accelera- 

tion or deceleration, only the new parameters for the control 
source (menu [2001), the analogue/digital input (menu 

[500]), the digital input pulses (menu [501]), the analogue 
start/stop on- and off-value (menus [502] and [5031) and 
the analogue start/stop delay (menu [504]) are loaded 
immediately. All other parameters will not change until the 
softstarter is in stopped mode or at full voltage running. In 
this way a change of the control source will take effect 
immediately, which can be useful for changing from remote 
to manual operation for maintenance. 

NOTE: No parameters, except for the control source in 
menu [200] and the parameter set in menu [240], may 
be changed if external control of parameter set is 
activated in menu [240] (alternative 0). 
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8.10 View operation 
MSF 2.0 includes numerous viewing functions which elimi- 
nate the need for additional transducers and meters for 
monitoring the operation. 

[700] to [716] Operation (current, voltage, power etc.) 

[720] to [725] Status (softstart status, input/output status) 

[730] to [732] Stored values (operation time etc.) 

8.10.10peration 

RMS current 

710 
0 
0 

o. 
Current 

Read-out 1 

Range: 0.0-9999 A 

NOTE! This is the same read-out as menu [100]. 

Line main voltage 

7'0 1 
0 
0 

0 
Line main voltage 

Read-out 

Range: 0-720 V 

Power factor 

S 
2 0 

0 

0. 0 0 
Power factor 

Read-out 

Range: 0.00-1.00 

Output shaftpower 
The output shaft power is shown in kW or in HP depending 

on the setting for Enable US units in menu [202]. 

7 0;3 0 
0 

0. 0 
Output shaftpower 

Read-out 

Range: -999-9999 kW or HP 

Output shaftpower in percentage unit 

014 
0 
0 

0 

Read-out 

Output shaftpower in 

percentage units 

Range: 0-200% of Pn 

NOTE: This is the same read-out as menu [413]. 

Shaft torque 
The shaft torque is shown in Nm or in Ihft depending on 

the setting for Enable US units in menu [202]. 

7 
0 
0 

0. 
Shaft torque 

Read-out 

Range: -999 9999 Nm or Ibft 

Shaft torque in percentage unit 

7 016 
0 
0 

0 

Read-out 

Shaft torque in percentage units 

Range: 0-250% of Tn 
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Softstarter temperature 
The softstart temperature is shown in degrees Celsius or in 

degrees Fahrenheit depending on the setting for Enable US 

units in menu [2021. 

7 0 0 
0 

L 0 

Read-out 

Softstarter temperature 

Range: Low, 30-96°C or low, 85-204°F 

Current phase 11 

710 8 0 
0 

0. 0 
Current phase Li 

Read-out 

Range: 0.0-9999 A 

Current phase L2 

7 0 9 0 
0 

0 
Current phase L2 

Read-out 

Range: 0.0-9999 A 

Current phase L3 

7 1 0 0 
0 

0. 0 
Current phase L3 

Read-out 

Range: 0.0-9999 A 

Line main voltage L1-L2 

7 1 1 0 
0 

0 

Read-out 

Line main voltage 11-12 

Range: 0-720 V 

Line main voltage L1-L3 

7 1 2 0 
0 

0 

Read-out 

Line main voltage 11-13 

Range: 0-720 V 

Line main voltage L2-L3 

7 1 3 0 
0 

0 

Read-out 

Line main voltage L2-L3 

Range: 0-720 V 

Phase sequence 

7 1 4 0 
0 

L 

Phase sequence 

Read-out 

Range: I L- 1123, L321 

Used thermal capacity 

7 1j5 0 
0 

0 

Read-out 

Used thermal capacity 

Range: 0-150% 

Time to next allowed start 

1i6 0 
0 

0 

Read-out 

Time to next allowed start 

Range: 0-60 min 
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8.10.2 Status 

Softstarter status 

7 2 Read-out 
010 

0 
Softstarter status 

Range: 1-12 

1 Stopped, no alarm 

2 Stopped, alarm 

3 Run with alarm 

4 Acceleration 

5 Full voltage 

6 Deceleration 

7 Bypassed 

8 PFC 

9 Braking 

10 Slow speed forward 

11 Slow speed reverse 

12 
Standby (waiting for Analogue start/stop or 
Autoreset) 

Digital Input Status 
Status of the digital inputs 1- 4 from left to right. L or H are 

displayed for input status low (open) or high (closed). 

7i2 0 
0 

L L L L 

Read-out 

Digital input status 

Range: LLLL-HHHH 

Analogue/digital Input status 
Status of the analogue/digital input when it is used as digital 
input. L and H are displayed for input status low (open) and 

high (closed). 

712 2 
0 
0 

L 

Read-out 

Analogue/digital input status 

Range: I L, H 

Analogue/digital input value 
Value on the analogue/digital input as a percentage of the 

input range. This read-out depends on the configuration of 
the analogue/digital input in menu [500), e.g. if the ana- 

logue/digital input is configured for analogue start/stop 
0-10 V/0 -20 mA (alternative 6), an input signal of 4 V or 

8 mA will be shown as 40%. However, if the analogue/dig- 
ital input is configured for analogue start/stop 2.10 V/4-20 
mA (alternative 7), an input signal of 4 V or 8 mA will be 

shown as 25%. 

7 213' 
0 
0 

0 

Read-out 

Analogue/digital input value 

Range: 0-100% 

Relay status 
Status of the relays K1 to K3 from the left to the right. L or 
H are displayed for relay status low (opened) or high 
(closed). The status described for relay K3 corresponds to 
the status of terminal 3. 

0 
0 

L L L 

Relay status 

Read-out 

Range: LLL-HHH 

Analogue Output value 
Value on the analogue output as a percentage of the output 
range. This read-out depends on the configuration of the 
analogue output in menu [520], e.g. if the analogue/digital 
input is configured for 0-10 V/0 -20 mA (alternative 1) or 
for 10-0 V/20-0 mA (alternative 3), an output signal of 4 V 
or 8 mA will be shown as 40%. However, if the analogue 

output is configured for 2-10 V/4-20 mA (alternative 2) or 
10-2 V/20-4 mA (alternative 4), an output signal of 4 V or 
8 mA will be shown as 25%. 

7 2j5 0 
0 

0 

Read-out 

Analogue Output value 

Range: 0-100% 
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8.10.3 Stored values 
Operation time. The operation time is the time during 
which the motor connected to the softstarter is running, not 
the time during which the supply power is on. 

lithe actual value for the operation time exceeds 9999 hours 
the display will alternate between the four lower digits and 
the higher digits. 

Example 
If the actual operation time is 12467, 1 will be shown for 
1 s, then 2467 will be shown for 5 s and so on. 

7 3 0 0 
0 

0 
Operation time 

Read-out 

Range: 0-9 999 999 h 

Energy consumption 

7 3 1 
0 
0 

0. 0 0 0 

Read-out 

Energy consumption 

Range: 0.000-2000 MWh 

Reset energy consumption 
In this menu the stored power consumption (menu [7131) 

can be reset to 0. 

713 2 ° 
Multi Setting 

o 

no 
Reset energy consumption 

Default: no 

Range: no, YES 

no No action 

YES Reset power consumption 

8.11 Alarm list 
The alarm list is generated automatically. It shows the latest 
15 alarms (F1 -F17). The alarm list can be useful for tracking 
failures in the softstarter or its control circuit. In the alarm 
list both the alarm message and the operation time is saved 
for each alarms that occurs. In menu [8001 the latest alarm 
message and the corresponding operation time are shown 
alternately, in the same way, older alarms arc shown in 

menus [8011 to [814]. 

Example 
If the latest alarm was a phase input failure (Fl), which 
occurred at operation time 524. Fl is shown for 4 s then 
524 is shown for 2 s and so on. 

If the latest alarm was a thermal motor protection alarm 
(F2), which occurred at operation time 17852. F2 is 

shown for 3 s, after that 1 is shown for 1 s, then 7852 is 

shown for 2 s and so on. 

Alarm list, latest error 

8 0 0 
0 

F 

Read-out 

Alarm list, latest error 

Range: F1-F17 

Alarm list, error 

8 0 1 
0 
0 

F 

Alarm list, error 14 

Read-out 

Range: F1-F17 

Menu Function 

802 Alarm list, error 13 

803 Alarm list, error 12 

804 Alarm list, error 11 

805 Alarm list, error 10 

806 Alarm list, error 9 

807 Alarm list, error 8 

808 Alarm list, error 7 

809 Alarm list, error 6 

810 Alarm list, error 5 

811 Alarm list, error 4 

812 Alarm list, error 3 

813 Alarm list, error 2 

814 Alarm list, error 1 
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8.12 Softstarter data 
In menus [9001 to [9021 the softstarter type is shown and 

the softstarter's software version is specified. 

Softstarter type 

0 0 
0 

7 
Softstarter type 

Read-out 

Range: 17-1400 A 

Software variant 

90 1 
0 
0 

V 2'2 0 

Read-out 

Software variant text 

Range: Same as label 

Software version 

9'0 2 0 
0 

R 1 5 

Read-out 

Software version text 

Range: Same as label 
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I 

S 

9. Protection and alarm 

MSF 2.0 is equipped with functions for motor protection, 
process protection and protection of the softstarter itself. 

9.1 Alarm codes 
Different alarm codes are used for the different errors, see 

Table 16 for a description of the alarm codes used. When an 

alarm occurs, this is indicated with the appropriate alarm 
message flashing in the display. If more than one alarm is 

active at the same time, the alarm code for the last alarm is 

presented on the display. The alarm code for each occurring 
alarm is also saved in the alarm list in menus [800] to [814]. 

9.2 Alarm actions 
For most protection methods a proper action can be chosen 

to be performed if the relevant alarm occurs. The following 
alternatives arc available as alarm actions (all alternatives 

may not be available for all protection methods - check 

Table 16): 

Off 
The alarm is deactivated. 

Warning 
The appropriate alarm code is flashing in the display and 

relay K3 is activated (for default configuration of the relays) 

if an the alarm occurs. However, the motor is not stopped 

ans operation continues. The alarm message in the display 

will disappear and the relay will be reset when the alarm has 

disappeared. The alarm may also be reset manually. This set- 

ting alternative may be useful if it is desired to control oper- 

ation in alarm state by an external control unit. 

Coast 
The appropriate alarm code is flashing in the display and 

relay K3 is activated (for default configuration of the relays) 

if an the alarm occurs. The motor voltage is automatically 

switched off. The motor is freewheels until it stops. 

This setting alternative is useful if continuous running or 

active stopping could harm the process or the motor. This 
may be appplicable for applications with very high inertia 
that use braking as the normal stop method. In this case it 

may be a good idea to choose Coast as alarm action on ther- 

mal motor protection alarm, because continuous running or 

braking could harm the motor seriously when this alarm has 

occurred. 

Stop 
The appropriate alarm code is flashing in the display and 

relay K3 is activated (for default configuration of the relays) 

if an alarm occurs. The motor is stopped according to the 

stop settings in menus [320] to [325]. 

This setting is useful for applications where a correct stop is 

important. This may apply to most pump applications, as 

Coast as an alarm action could cause water hammer. 

Brake 
The appropriate alarm code is flashing in the display and 

relay K3 is activated (for default configuration of the relays) 

if an alarm occurs. The brake function is activated according 
to the braking method chosen in menu [323] and the motor 
is stopped according to the alarm brake settings in menus 
[326] to [327] (braking strength and braking time). If alarm 
braking is deactivated in menu [326] and Brake is chosen as 

an alarm action, the action will be the same as described 

above for Coast. 

Brake as an alarm action may mainly be used in combina- 
tion with External alarm, where an external signal is used to 

initiate a quick stop with a higher braking strength and a 

shorter braking time compared to normal operation. 

Spinbrake 
The functionality for the Spinbrake alternative is the same as 

described above for the Brake alternative. However, if Spin- 

brake is chosen, braking can even be initiated from an inac- 

tive state. This means the softstarter can catch a freewheeling 

motor and brake it down to standstill. 

The Spinbrake alternative is only available for External 

alarm. It may be useful e.g. for test running of planers and 

bandsaws after tool exchange. It may be desirable to acceler- 

ate the tool up to a specific speed and then leave it coasting 
to check if there is any unbalance. In this case it is possible to 

activate braking immediately by opening the external input. 

In Table 16 below the alarm actions available for each alarm 
type are specified in detail. 

9.3 Reset 
For the following explanations it is important to distinguish 
between Reset and Restart. Reset means that the alarm mes- 

sage on the display disappears and the alarm relay K3 (for 
default configuration of the relays) is deactivated. If the 

operation has been interrupted due to an alarm the soft- 
starter is prepared for a Restart. However, giving a Reset sig- 

nal without giving a new start signal will never lead to a 

start. 

The Reset signal can be given via control panel, remotely or 
via serial communication depending on the control source 

chosen in menu [200]. Regardless of the chosen control 
method, it is always possible to give a Reset signal via control 
panel. 

If an alarm occurs whose alarm action is configured for 
Warning (see description of alarm actions above), the alarm 
will automatically be reset as soon as the failure disappears. 

The alarm may also be reset manually by giving a Reset sig- 

nal as described above. 

If operation has been interrupted due to an alarm, a Reset 

signal and a new start signal may be needed to Restart the 

motor. However, some alarms are automatically reset when a 

new start signal is given. Table 16 covers all alarm types and 
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whether they need a Reset signal (manual reset) or if they are 

reset automatically when a new start signal is given. 

An alarm can always be reset by giving a Reset signal, even if 
the failure that caused the alarm has not disappeared yet. 

Giving a Reset will cause the alarm message on the display to 

disappear and the alarm relay K3 to be deactivated (for 
default configuration of the relays). However, if operation 
has been interrupted due to an alarm, a Restart will not be 

9.4 Alarm overview 
Table 16 Alarm overview 

possible until the failure has disappeared. If a new start sig- 

nal is given while the failure still is active, the alarm message 

will appear flashing in the display and the alarm relay K3 

will be activated again (for default configuration of the 

relays). 

MSF 2.0 is also provided with an Autoreset function. This 
functionality is described in detail in section 8.5, page 52. 

Alarm 
code 

Alarm description Alarm action Protection system Reset 

Fl Phase input failure. 
Warning 
Coast 

Motor protection 
(menu [230]) 

Automatic Reset when new start signal is 

given. 

F2 
Thermal motor protec- 
tion 

Off 
Warning 
Coast 
Stop 
Brake 

Motor protection 
(menu [220]) 

Separate Reset signal needed. 

F3 Soft start overheated Coast Separate Reset signal needed. 

F4 
Current limit start time 
expired. 

Off 

Coast 
Warning 

Stop 
Brake 

Motor protection 
(menu [231]) 

Automatic Reset when new start signal is 

given. 

F5 Locked rotor alarm. 
Off 
Warning 
Coast 

Motor protection 
(menu [228]) 

Separate Reset signal needed. 

F6 Max power alarm. 

Off 
Warning 
Coast 
Stop 
Brake 

Process protection 
(menu [400]) 

Separate Reset signal needed. 

F7 Min power alarm. 

Off 
Warning 
Coast 
Stop 
Brake 

Process protection 
(menu [401]) 

Separate Reset signal needed. 

F8 
Voltage unbalance 
alarm. 

Off 

Coast 
Warning 

Stop 
Brake 

Process protection 
(menu [430]) 

Automatic Reset when new sta signal is start 
given. 

F9 Overvoltage alarm. 

Off 
Warning 
Coast 
Stop 
Brake 

Process protection 
(menu [433]) 

Automatic Reset when new start signal is 

given. 

F10 Undervoltage alarm. 

Off 
Warning 
Coast 
Stop 
Brake 

Process protection 
(menu [436]) 

Automatic Reset when new start signal is 

given. 
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Table 16 Alarm overview 

Alarm 
code Alarm description Alarm action Protection system Reset 

F11 Start limitation. 
Off 
Warning 
Coast 

Motor protection 
(menu [224]) 

Automatic Reset when new start signal is 

given. 

F12 Shorted thyristor. Coast Separate Reset signal needed. 

F13 Open thyristor. Coast Separate Reset signal needed. 

F14 Motor terminal open. Coast Separate Reset signal needed. 

F15 
Serial communication 
contact broken. 

Off 
Warning 
Coast 
Stop 
Brake 

Control source pro- 
tection (menu 
[273]) 

Automatic Reset when new start signal is 

given. 

F16 Phase reversal alarm. 
Off 
Warning 
Coast 

Process protection 
(menu [440]) 

Separate Reset signal needed. 

F17 External alarm. 

Off 
Warning 
Coast 
Stop 
Brake 
Spinbrake 

Process protection 
(menu [420]) 

Separate Reset signal needed. 
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10. Troubleshooting 

10.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. 

None No control supply voltage. Switch on the control supply voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch on the mains supply. 

F2 
(Thermal motor protection) 

PTC connection could be open. 
Incorrect nominal motor current 
could be entered in menu [211]. 

Check the PTC input if PTC protection 
is used. 
If internal thermal motor protection 
is used, perhaps an other internal 
thermal protection class could be 

used (menu [222)). 
Cool down the motor and restart. 

F3 

(Softstarter overheated) 

Ambient temperature too high. 

Softstarter duty cycle exceeded. 
Could be fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is (are) not working cor- 
rectly, contact your local MSF sales 
outlet. 

F4 

(Current limit start time 
expired) 

Current limit parameters are per- 
haps not matched to the load and 
motor. 

Increase the start time (menu [315)) 
and/or the current limit at start 
(menu [314]). 

F5 

(Locked (Locked rotor) 
Something stuck in the machine 
or perhaps motor bearing failure. 

Check the machine and motor bear - 
I Perhaps the Locked rotor time 
can be set longer (menu [229]). 

F6 

(Max power alarm) 
Overload 

Check the machine. 
Perhaps the Max power alarm 
response delay can be set longer 
menu [404]. 

F7 

(Mn power alarm) 
Under load 

Check the machine. 
Perhaps the Min power alarm 
response delay can be set longer 
menu [410]. 

F8 

(Voltage unbalance) 
Mains supply voltage unbalance. Check mains supply. 

F9 

(Overvoltage) 
Mains supply overvoltage. Check mains supply. 

F10 
(Undervoltage) 

Mains supply undervoltage. Check mains supply. 

F11 
(Start limitation) 

Number of starts per hour 
exceeded, min time between 
starts not kept. 

Wait and start again. 
Perhaps the number of starts per 
hour could be increased in menu 
[225] or the min time between starts 
could be decreased (menu [226]). 

F13 
(Open thyristor) 

Perhaps a damaged thyristor. 
Initiate a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales outlet. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 

alarm F12 is found, a thyristor is 

probably shorted. 
Initiate a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 

Emotron AB 01-4135-01r1 Troubleshooting 101 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 234 of 365



Observation Fault Indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication contact 
broken) 

Serial communication contact bro- 
ken. 

Initiate a reset and try to establish 
contact. Check contacts, cables and 
option board. 
Verify 
- Serial communication unit address 
[270]. 
- Baudrate menu [271]. 
- Parity menu [272]. 
If the fault is not found, run the 
motor from the control panel if 

urgent set menu [200] to 1. See also 
manual for serial communication. 

F16 
(Phase reversal) 

Incorrect phase sequence on 

main supply. 
Switch L2 and L3 input phases. 

F17 (External alarm) External alarm signal input open 

Check the digital input configured for 
External alarm. Check the configura- 
tion of the digital inputs (menus 
[510] to [513]). 

Start command comes perhaps 
from incorrect control source. (I.e. 

start from control panel when 
remote control is selected). 

Give start command from correct 
control source menu [200]. 

The motor is running 
but an alarm is 

given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse is defective. 

Check fuses and mains supply. 
Select a different alarm action for 
Single phase input failure in menu 
[230] if stop is desired at single 
phase loss. 

F4 

(Current limit start time 
expired) 

Current limit parameters are per- 

haps not matched to the load and 
motor. 

Increase the start time (menu [315]) 
and/or the current limit at start 
(menu [314]). Select a different 
action for Current limit start time 
expired alarm in menu [231], if stop 
is desired at current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a free- 
wheel stop is made. Initiate a reset 
and a restart. If alarm F14 appears 
immediately, contact your local MSF 

sales outlet. 
If the motor must be started urgently, 
the softstarter can start the motor 
direct on-line (DOL). Set the start 
method to DOL in this case (menu 
[310] =4). 

Bypass contactor is used but 
menu [340] 'Bypass' is not set to 
"on". 

Set menu [340] Bypass to on. 

F15 
(Serial communication contact 
broken) 

Serial communication contact bro- 
ken. 

Initiate a reset and try to establish 
contact. Check contacts, cables and 
option board. 
Verify 

- Serial communication unit address 
[270]. 
- Baudrate menu [271]. 
- Parity menu [272]. 
If the fault is not found, run the 
motor from the control panel if 
urgent, see also manual for serial 
communication. 
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Observation Fault indication Cause Solution 

The motor jerks etc. 

When starting, motor reaches 
full speed but it jerks or 
vibrates. 

If "Torque control" or "Pump con- 
trol" is selected, it is necessary to 
input motor data into the system. 

Input nominal motor data in menus 
[210] -[215]. Select the proper torque 
control alternative in menu [310] (lin- 

ear or square) according to the load 

characteristic. 
Select a correct initial- and end S 

torque at start in menus [311] and 
[312]. If 'Bypass' is selected, check 
that the current transformers are 
correctly connected. 

Start time too short. Increase start time [315]. 

If voltage control is used as start 
method, the initial voltage at start 
may be too low. Starting voltage 
incorrectly set. 

Adjust initial voltage at start [311]. 

Motor too small in relation to rated 
current of softstarter. 

Use a smaller model of the soft- 
starter. 

Motor too large in relation to load 
of softstarter. 

Use larger model of softstarter. 

Starting voltage not set 
correctly. 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time too 
long. 

Ramp times not set correctly. 
Readjust the start and/or stop ramp 
time. 

Motor too large or too small in 

relation to load. 
Change to another motor size. 

The monitor function 
does not work. 

No alarm or pre-alarm 

It is necessary to input nominal 
function. motor data for this function 

Incorrect alarm margins or normal 
load. 

Input nominal motor data in menus 
[210]4215]. Adjust alarm margins 
and normal load in menus [402] - 

[412]. Use Autoset [411] if needed. If 
a Bypass contactor is used, check 
that the current transformers are 
correctly connected. 

Unexplainable 
alarm. 

F5, F6, F7, F8, F9, F10 Alarm delay time is too short. 
Adjust the response delay times for 
the alarms in menus [229], [404], 
[410], [432], [435] and [438]. 

The system seems 
locked in an alarm. 

F2 

(Thermal motor protection) 

PTC input terminal could be open. 
Motor could still be too warm. 
If internal motor protection is 

used, the cooling in the internal 
model may take some time. 

PTC input terminal should be short 
circuit if not used. Wait until motor 
PTC gives an OK (not overheated) sig- 

nal. Wait until the internal cooling is 

done. Try to restart after a while. 

F3 

(Softstarter overheated) 
Ambient temperature to high. 

Perhaps fan failure. 

Check that cables from power part 
are connected in terminals 71 to 74. 

MSF-017 to MSF-250 should have a 

jumper between terminals 71 and 
72. Check also that the fan(s) is(are) 
rotating. 
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Observation Fault Indication Cause Solution 

Parameter will not 
be accepted. 

If menu 240, "Parameter set" is 

set to "0", the system is config- 
ured for external control of param- 
eter set. Most parameters are not 
allowed to be changed in this 
mode. 

Set the menu 240, "Parameter set" 
to a value between "1" "4" and 
then any parameter can be changed. 

During start, stop and slow speed 
changing parameters is not per- 

mitted. 

Set parameters during standstill or 
full voltage running. 

If control source is serial comm., it 
is impossible to change parame- 
ters from keyboard and vice versa. 

Change parameters from the actual 
control source. 

Some menus include only read- 
out values and not parameters. 

Read-out values cannot be altered. 
In Table 14, read-out menus have '- 
' in the factory setting column. 

-Loc 
Control panel is locked for set- 
tings. 

Unlock control panel by pressing the 
keys "NEXT" and "ENTER'"for at 
least 3 sec. 
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S 
11. Maintenance 

In general the softstarter is maintenance-free. There are 

however some things which should be checked regularly. In 

particular, if the surroundings are dusty the unit should be 

cleaned regularly. 

WARNING! Do not touch parts inside the 
enclosure of the unit when the control supply 
voltage or the mains supply voltage is 
switched on. 

11.1 Regular maintenance 
Check that nothing in the softstarter has been damaged 

by vibration (loose screws or connections). 

Check external wiring, connections and control signals. 

Tighten terminal screws and busbar bolts if necessary. 

Check that printed circuit hoards, thyristors and cooling 

fins are free from dust. Clean with compressed air if nec- 

essary. Make sure the printed circuit boards and the thyr- 

istors are undamaged. 

Check for signs of overheating (changes in colour on 

printed circuit hoards, oxidation of solder points etc.). 

Check that the temperature is within permissible limits. 

Check that the cooling fan(s) permit free air flow. Clean 

any external air filters if necessary. 
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12. Options 
S 

The following options are available. Please contact your sup- 
plier for more detailed information. 

12.1 Serial communication 
For serial communication the MODBUS RTU (RS232/ 
RS485) option board is available, order part number: 01- 
1733 -00. 

Fig. 68 Option RS232/485 

12.2 Fieldbus systems 
Various option boards are available for the following bus sys- 

tems: 

PROFIBUS DP order part number: 01-1734-01 

Device NET, order part number: 01-1736-01 

Each system has its own board. The option is delivered with 
an instruction manual containing all the details for the 

installation and set-up of the hoard and the protocol for pro- 

gramming. 

Fig. 69 Profibus Option 

12.3 External control panel 
The external control panel option is used to move the con- 
trol panel from the softstarter to the front of a panel door or 
control cabinet. 

The maximum distance between the softstarter and the 

external control panel is 3 m. 

The part number to order for the external control panel is 

01-2138-00. A separate data sheet for this option is availa- 

ble. 

Fig. 70 Use of the external control panel. 
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12.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the cur- 
rent transformers externally. order part number: 01-2020- 
00. 

Fig. 71 Cable kit 

12.4 Terminal clamp 
Data: Single cables, Cu or Al 

Cables 95-300 mm2 

MSF type Cu Cable 310 

Bolt for connection to busbar M10 

Dimensions in mm 33x84x47 mm 

Part no. single 9350 

Data: Parallel cables, Cu or Al 

Cables 2x95-300 mm2 

MSF type and Cu Cable 310 to 835 

Bolt for connection to busbar M10 

Dimensions in mm 35x87x65 

Part no. parallel 9351 

Fig. 72 The terminal clamp. 
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13. Technical data 

13.1 Electrical specifications 
Table 17 Typical motor power at mains voltage 400 V 

MSF model 

Heavy 
AC-53a 5.0-30:50-10 

Power @400V 
[kW] 

Rated current 
[A] 

Normal 
AC-53a 3.0-30:50-10 

Power @400V 
[kW] 

Rated current 
[A] 

Normal w 
AC-53b 3 

Power @400V 
[kW] 

th bypass 
0-30:300 

Rated current 
[A] 

MSF-017 7.5 17 11 22 11 25 

-030 15 30 18.5 37 22 45 

-045 22 45 30 60 37 67 

-060 30 60 37 72 45 85 

-075 37 75 45 85 55 103 

-085 45 85 45 96 55 120 

-110 55 110 75 134 90 165 

-145 75 145 75 156 110 210 

-170 90 170 110 210 132 255 

-210 110 210 132 250 160 300 

-250 132 250 132 262 200 360 

-310 160 310 200 370 250 450 

-370 200 370 250 450 315 555 

-450 250 450 315 549 355 675 

-570 315 570 400 710 450 820 

-710 400 710 450 835 500 945 

-835 450 835 500 960 630 1125 

-1000 560 1 000 630 1125 800 1400 

-1400 800 1 400 900 1650 1000 1800 
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Table 18 Typical motor power at mains voltage 460 V 

MSF model 

Heavy 
AC-53a 5.0-30:50-10 

Power @460V 
[hp] 

Rated current 
[A] 

Normal 
AC-53a 3.0-30:50-10 

Power @460V 
[hp] 

Rated current 
[A] 

Normal with 
AC-53b 3.0-30:300 

Power @460V 
[hp] 

bypass 

Rated current 
[A] 

MSF-017 10 17 15 22 20 25 

-030 20 30 25 37 30 45 

-045 30 45 40 60 50 68 

-060 40 60 50 72 60 85 

-075 60 75 60 85 75 103 

-085 60 85 75 96 100 120 

-110 75 110 100 134 125 165 

-145 100 145 125 156 150 210 

-170 125 170 150 210 200 255 

-210 150 210 200 250 250 300 

-250 200 250 200 262 300 360 

-310 250 310 300 370 350 450 

-370 300 370 350 450 450 555 

-450 350 450 450 549 500 675 

-570 500 570 600 710 650 820 

-710 600 710 700 835 800 945 

-835 700 835 800 960 900 1125 

-1000 800 1 000 900 1125 1000 1400 

-1400 1000 1 400 1250 1650 1500 1800 
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Table 19 Typical motor power at mains voltage 525 V 

MSF model 

Heavy 
AC-53a 5.0-30:50-10 

Power @525V 
[kW] 

Rated current 
[A] 

Normal 
AC-53a 3.0-30:50-10 

Power @525V 
[kW] 

Rated current 
[A] 

Normal with 
AC-53b 3.0-30:300 

Power @525V 
[kW] 

bypass 

Rated current 
[A] 

MSF-017 11 17 15 22 15 25 

-030 18,5 30 22 37 30 45 

-045 30 45 37 60 45 68 

-060 37 60 45 72 55 85 

-075 45 75 55 85 75 103 

-085 55 85 55 96 75 120 

-110 75 110 90 134 110 165 

-145 90 145 110 156 132 210 

-170 110 170 132 210 160 255 

-210 132 210 160 250 200 300 

-250 160 250 160 262 250 360 

-310 200 310 250 370 315 450 

-370 250 370 315 450 355 555 

-450 315 450 400 549 450 675 

-570 400 570 500 710 560 820 

-710 500 710 560 835 630 945 

-835 560 835 710 960 800 1125 

-1000 710 1 000 800 1125 1000 1400 

-1400 1000 1 400 1250 1650 1400 1800 
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Table 20 Typical motor power at mains voltage 575 V 

MSF model 

Heavy 
AC-53a 5.0-30:50-10 

Power @575V 
[hp] 

Rated current 
[A] 

Normal 
AC-53a 3.0-30:50-10 

Power @575V 
[hp] 

Rated current 
[A] 

Normal w 
AC-53b 3.0-30:300 

Power @575V 
[hp] 

th bypass 

Rated current 
[A] 

MSF-017 15 17 20 22 25 25 

-030 25 30 30 37 40 45 

-045 40 45 50 60 60 68 

-060 50 60 60 72 75 85 

-075 75 75 75 85 100 103 

-085 75 85 75 90 125 120 

-110 100 110 125 134 150 165 

-145 150 145 150 156 200 210 

-170 150 170 200 210 250 255 

-210 200 210 250 250 300 300 

-250 250 250 250 262 350 360 

-310 300 310 400 370 450 450 

-370 400 370 500 450 600 555 

-450 500 450 600 549 700 675 

-570 600 570 700 640 800 820 

-710 700 710 800 835 1000 945 

-835 800 835 900 880 1250 1125 

-1000 1000 1 000 1250 1125 1500 1400 

-1400 1500 1 400 1500 1524 2000 1800 
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Table 21 Typical motor power at mains voltage 690 V 

MSF model 
Heavy 

AC-53a 5.0-30:50-10 

Power @690V 
[kW] 

Rated current 
[A] 

Normal 
AC-53a 3.0-30:50-10 

Power @690V 
[kW] 

Rated current 
[A] 

Normal w 
AC-53b 3.0-30:300 

Power @690V 
[kW] 

th bypass 

Rated current 
[A] 

MSF-017 15 17 18,5 22 22 25 

-030 22 30 30 37 37 45 

-045 37 45 55 60 55 68 

-060 55 60 55 72 75 85 

-075 55 75 75 85 90 103 

-085 75 85 90 90 110 120 

-110 90 110 110 134 160 165 

-145 132 145 132 156 200 210 

-170 160 170 200 210 250 255 

-210 200 210 250 250 250 300 

-250 250 250 250 262 355 360 

-310 315 310 355 370 400 450 

-370 355 370 400 450 500 555 

-450 400 450 560 549 630 675 

-570 560 570 630 640 800 820 

-710 710 710 800 835 900 945 

-835 800 835 900 880 1120 1125 

-1000 1000 1 000 1120 1125 1400 1400 

-1400 1400 1 400 1600 1524 1800 1800 
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13.2 General electrical specifications 

Table 22 General electrical specifications 

Parameter Description 

General 

Mains supply voltage 
200-525 V ±10% 
200-690 V +5%, -10% 

Control supply voltage 
100-240 V ±10% 
380-500 V ±10% 

Mains and Control supply frequency 50/60 Hz ±10% 

Number of fully controlled phases 3 

Recommended fuse for control supply Max 10 A 

Control signal inputs 

Digital input voltage 0-3 V->0, 8-27 V->1. Max 37 V for 10 sec. 

Digital input impedance to GND (0 VDC) 2.2 k0 

Analoueg input voltage/current 0-10 V, 2-10 V, 0-20 mA, 4-20 mA 

Analoueg input impedance to GND (0 VDC) Voltage signal 125 kO, current signal 100 0 

Control signal outputs 

Output relays contact 8 A, 250 VAC or 24 VDC resistive load; 3 A, 250 VAC inductive load (PF 0.4) 

Analogue output voltage/current 0-10 V, 2-10 V, 0-20 mA, 4-20 mA 

Analogue output load impedance Voltage signal min load 7000, current signal max load 7500 

Control signal supply 

+12 VDC +12 VDC ±5%. Max current 50 mA. Short circuit proof. 
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13.3 Fuses and power losses 

Table 23 Fuses, power losses 

Model 
Recommended wiring fuses [A] 

First column Ramp start/second 
column Direct-on-line start 

Power loss at rated motor load [W] 
No losses with bypass 

Power consumption 
control card [VA] 

Heavy Normal Heavy Normal 

MSF-017 25/50 32 50 70 20 

-030 35/80 50 90 120 20 

-045 50/125 80 140 180 25 

-060 63/160 100 180 215 25 

-075 80/200 100 230 260 25 

-085 100/250 125 260 290 25 

-110 125/315 180 330 400 25 

-145 160/400 200 440 470 25 

-170 200/400 200 510 630 35 

-210 250/400 315 630 750 35 

-250 250/500 315 750 750 35 

-310 315/630 400 930 1100 35 

-370 400/800 500 1100 1535 35 

-450 500/1000 630 1400 1730 35 

-570 630/1000 800 1700 2100 35 

-710 800/1000 1000 2100 2500 35 

-835 1000/1200 1000 2500 2875 35 

-1000 1000/1400 1200 3000 3375 35 

-1400 1400/1800 1800 4200 4950 35 
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13.4 Mechanical specifications including mechanical drawings 

MSF 
Model 

Dimensions 
H*W*D [mm] 

Mounting position 
[Vertical/ 
Horizontal] 

Weight 
[kg] 

Connection 
busbars [mm] 

PE 

screw 
Cooling 
system 

Protection 
class 

-017, -030 320*126*260 Vertical 6.7 15*4, Cu (M6) M6 Convection 1P20 

-045,-060,-075, 
-085 

320*126*260 Vert. or Horiz. 6.9 15*4, Cu (M6) M6 Fan IP20 

-110, -145 400*176*260 Vert. or Horiz. 12 20*4, Cu (M10) M8 Fan IP20 

-170, -210, -250 500*260*260 Vert. or Horiz. 20 30*4, Cu (M10) M8 Fan IP20 

-310, -370, -450 532*547*278 Vert. or Horiz 46 40*8, Al (M12) M8 Fan IP20 

-570, -710, -835 687*640*302 Vert. or Horiz 80 40*10, Al (M12) M8 Fan IP20 

-1000, -1400 900*875*336 Vert. or Horiz 175 75*10, Al (M12) Fan !P00 

00 0 
000 

D 

O 

30.20 

H 

03.198_1 

Fig. 73 MSF -310 to MSF -835. 
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13.5 Derating at higher 
temperature 

By derating the current to 80% of nominal current, the 

MSF can be operated at an ambient temperature of up to 

50 °C. E.g. a MSF-045 can operate a heavy load of 36 A (45 

A*0.8). 

13.6 Environmental conditions 

Normal operation 

Temperature 0 - 40°C 

Relative humidity 95%, non-condensing 

Max altitude without derating 1000 m 

Storage 

Temperature -25 - +70°C 

Relative humidity 95%, non-condensing 

13.7 Standards 

Market Standard Description 

All 

IEC 60947-1 Low-voltage switch gear and control gear. General part. 

IEC 60947-4-2 AC semiconductors motor controller and starters 

EN 60204-1 Safety of machinery - Electrical equipment of machines 

European 

Machinery Directive 89/392/ECC, Amendment 98/37/ECC 

EMC Directive 89/336/ECC, Amendment 91/263/ECC, 93/68/ECC 

Low Voltage Directive 73/23/ECC, Amendment 93/68/ECC 

Russian GOST R Russia certificate of conformity 

American UL 508 
Outline of investigation for power conversion equipment. 
Only models MSF-017 to MSF-250 up to 600 VAC 
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13.8 Power- and signal connectors. 

Table 24 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Control supply voltage 
100-240 VAC ±10% alternative 
380-500 VAC ±10% see rating plate 02 

PE Protective Earth 

11 Digital input 1 0-3 V -> 0; 8-27 V-> 1. 

Max. 37 V for 10 sec. Impedance to 0 VDC: 2.2 MI. 12 Digital input 2 

13 
Control signal supply voltage to PCB terminal 11 and 12, 
10 kQ potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50 mA. 

Short circuit-proof but not overload-roof. 

14 
Analogue input, 0-10 V, 2-10 V, 0-20 mA and 
4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 k52, current signal: 100 Q. 

15 GND (common) 0 VDC 

16 Digital input 3 0-3 V -> 0; 8-27 V-> 1. 

Max. 37 V for 10 sec. Impedance to 0 VDC: 2.2 lic2. 17 Digital input 4 

18 
Control signal supply voltage to PCB terminal 16 and 17, 

10 kn potentiometer, etc. 
+12 VDC ±5 %. Max. current from +12 VDC = 50 mA. 

Short circuit-proof but not overload-proof. 

19 Analogue output 
Analogue output contact: 
0-10 V, 2-10 V; min load impedance 7000 
0-20 mA and 4-20 mA; max load impedance 7500 

21 Programmable relay K1. Factory setting is "Operation" 
with indication by closing terminal 21 to 22. 

1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis- 
tive, 250 VAC, 3 A inductive. 22 

23 Programmable relay K2. Factory setting is "Full voltage" 
with indication by closing terminals 23 to 24. 

1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis- 
tive, 250 VAC, 3 A inductive. 24 

31 Programmable relay K3. Factory setting is "All alarms". 
Indication by closing terminals 31 to 33 and opening ter- 
minals 32 to 33. 

1-pole change-over contact, 250 VAC 8A or 24 VDC 8A 

resistive, 250 VAC, 3A inductive. 
32 

33 

69-70 PTC Thermistor input Alarm level 2.4 K2. Switch back level 2.2 li52. 

71-72* Clickson thermistor 
Controlling softstarter cooling fan temperature 
MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of softstarter cooling fin 

75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) 
Connection of L3, T3 phase (MSF 017 to MSF 250) or L2, 
T2 phase (MSF 310 to MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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13.9 Semi-conductor fuses 
Always use standard commercial fuses to protect the wiring 
and prevent short circuiting. To protect the thyristors 
against short-circuit currents, superfast semiconductor fuses 

can be used if preferred (e.g. Bussmann type FWP or similar, 
see table below). 

The normal guarantee is valid even if superfast semiconduc- 
tor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12 t (fuse) x 1000 

MSF-017 80 2.4 

MSF-030 125 7.3 

MSF-045 150 11.7 

MSF-060 200 22 

MSF-075 250 42.5 

MSF-085 300 71.2 

MSF-110 350 95.6 

MSF-145 450 137 

MSF-170 700 300 

MSF-210 700 300 

MSF-250 800 450 

NOTE: Short circuit withstand MSF017-MSF060 5000 
rms A when used with K5 or RK5 fuses. 

NOTE: Short circuit withstand MSF075-MSF145 10000 
rms A when used with K5 or RK5 fuses. 

NOTE! Short circuit withstand MSF170-250 18000 rms 
A when used with K5 or RK5 fuses. 
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14. Set-up menu list 

Menu Function /Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value Page 

General settings 

100 Current 0.0-9999 A - - page 44 

101 Automatic return menu oFF, 1-999 - oFF page 44 

200 Control source 1, 2, 3 
1. Control panel 
2. Remote control 
3. Serial comm. 

1-4 2 page 44 

201 Control panel locked for settings no, YES - - page 44 

202 Enable US units oFF, on - oFF page 45 

Motor data 

210 Nominal motor voltage 200-700 V 1-4 400 page 45 

211 Nominal motor current 25-200% of inft in A 1-4 'non. page 45 

212 Nominal motor power 
25-400% of Pnft in 

kW resp. hp 1-4 Pnsoft page 45 

213 Nominal speed 500-3600 rpm 1-4 Nnsoft page 45 

214 Nominal power factor 0.50-1.00 1-4 0.86 page 45 

215 Nominal frequency 50, 60 Hz - 50 page 45 

Motor protection 

THERMAL MOTOR PROTECTION 

220 Thermal motor protection oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 2 page 46 

221 PTC input oFF, on 1-4 oFF page 47 

222 Internal protection class oFF, 2-40 s 1-4 10 page 47 

223 Used thermal capacity 0-150% - - page 47 

START LIMITATION 

224 Start limitation oFF, 1, 2 

oFF 

1. Warning 
2. Coast 

1-4 oFF page 48 

225 Number of starts per hour oFF, 1-99 1-4 oFF page 49 

226 Min time between starts oFF, 1-60 min 1-4 oFF page 49 

227 Time to next allowed start 0-60 min - - page 49 

LOCKED ROTOR 

228 Locked rotor alarm oFF, 1, 2 

oFF 

1. Warning 
2. Coast 

1-4 oFF page 49 

229 Locked rotor time 1,0-10,0 s 1-4 5,0 s page 49 

SINGLE PHASE INPUT FAILURE 

230 Single phase input failure 1, 2 
1. Warning 
2. Coast 

1-4 2 page 50 

CURRENT LIMIT START TIME 

EXPIRED 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value Page 

231 Current limit start time expired oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 2 page 50 

Parameter set handling 

0 - External control of 
240 Select parameter set 0, 1, 2, 3, 4 parameter set - 1 page 51 

1-4 - Parameter set 1-4 

241 Actual parameter set 1, 2, 3, 4 - - page 51 

no, P1-2, P1-3, P1-4, no - no action 
P2-1, P2-3, P2-4, P3- P1-2 - Copy parameter 

242 Co py parameter set 
1, P3-2, P3-4, P4-1, set 1 to parameter set 2 

- no page 51 

P4-2, P4-3 etc. 

243 Reset to factory settings no, YES - no page 52 

Autoreset 

250 Autoreset attempts oFF, 0-10 1-4 oFF page 52 

251 Thermal motor protection autoreset oFF, 0-3600 s 1-4 oFF page 53 

252 Start limitation autoreset oFF, 0-3600 s 1-4 oFF page 53 

253 Locked rotor alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

254 
Current limit start time expired 
autoreset 

oFF, 0-3600 s 1-4 oFF page 53 

255 Max power alarm autoreset oFF, 0-3600 S 1-4 oFF page 53 

256 Min power alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

257 External alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

258 Phase input failure autoreset oFF, 0-3600 s 1-4 oFF page 53 

259 Voltage unbalance alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

260 Overvoltage alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

261 Undervoltage alarm autoreset oFF, 0-3600 s 1-4 oFF page 53 

262 Serial communication autoreset oFF, 0-3600 s 1-4 oFF page 53 

263 Softstarter overheated autoreset oFF, 0-3600 s 1-4 oFF page 53 

Serial communication 

270 Serial comm. unit address 1-247 - 1 page 54 

271 Serial comm. baudrate 2.4-38.4 kBaud - 9.6 page 55 

272 Serial comm. parity 0, 1 
0. No parity 
1. Even parity 

- 0 page 55 

273 Serial comm. contact broken oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

- 3 page 55 

Operation settings 

PRE-SETTING 

300 Preset pump control parameters no, yes no page 55 

START 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value Page 

310 Start method 1, 2, 3, 4 

1. Linear torque control 
2. Square torque control 
3. Voltage control 
4. DOL 

1-4 1 page 57 

311 Initial torque at start 0-250% of Tn 1-4 10 page 58 

312 End torque at start 25-250% of Tn 1-4 150 page 58 

313 Initial voltage at start 25-80% of U 1-4 30 page 58 

314 Current limit at start off, 150-500% of In 1-4 oFF page 59 

315 Start time 1-60 s 1-4 10 page 59 

316 Torque boost current limit off, 300-700% of In 1-4 oFF page 60 

317 Torque boost active time 0.1-2.0 s 1-4 1.0 page 60 

STOP 

320 Stop method 1, 2, 3, 4, 5 

1. Linear torque control 
2. Square torque control 
3. Voltage control 
4. Coast 
5. Brake 

1-4 4 page 60 

321 End torque at stop 0-100% of Tn 1-4 0 page 61 

322 Step down voltage at stop 100-40% of U 1-4 100 page 61 

323 Braking method 1, 2 
1. Dynamic vector brake 
2. Reverse current brake 

- 1 page 62 

324 Braking strength 150-500% 1-4 150 page 62 

325 Stop time 1-120 s 1-4 10 page 63 

326 Alarm braking strength oFF, 150-500% 1-4 oFF page 63 

327 Alarm braking time 1-120 s 1-4 10 page 63 

SLOW SPEED / JOG 

330 Slow speed strength 10-100 1-4 10 page 65 

331 Slow speed time at start oFF, 1-60 s 1-4 oFF page 65 

332 Slow speed time at stop oFF, 1-60 s 1-4 oFF page 66 

333 DC brake at slow speed oFF, 1-60 s 1-4 oFF page 66 

334 Jog forward enable oFF, on 1-4 oFF page 66 

335 Jog reverse enable oFF, on 1-4 oFF page 66 

ADDITIONAL SETTINGS 

340 Bypass oFF, on 1-4 oFF page 67 

341 Power Factor Control (PFC) oFF, on 1-4 oFF page 69 

342 Fan continuously on oFF, on 1-4 oFF page 69 

Process protection 

LOAD MONITOR 

400 Max power alarm oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 oFF page 71 

401 Min power alarm oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 oFF page 71 

402 Start delay power alarms 1-999 s 1-4 10 page 71 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value Page 

403 Max power alarm margin 0-100% of Pn 1-4 16 page 71 

404 Max power alarm response delay 0.1-90.0 s 1-4 0.5 page 71 

405 Max power pre-alarm margin 0-100% of Pn 1-4 8 page 72 

406 
Max power pre-alarm response 
delay 

0.1-90.0 s 1-4 0.5 page 72 

407 Min power pre-alarm margin 0-100% of Pn 1-4 8 page 72 

408 Min power pre-alarm response delay 0.1-90.0 s 1-4 0.5 page 72 

409 Min power alarm margin 0-100% of Pn 1-4 16 page 72 

410 Min power alarm response delay 0.1-90.0 s 1-4 0.5 page 73 

411 Autoset power limits no, YES - no page 73 

412 Normal load 0-200% of Pn 1- 4 100 page 73 

413 Output shaft power 0.0-200.0% of Pn - - page 73 

EXTERNAL ALARM 

420 External alarm oFF, 1, 2, 3, 4, 5 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 
5. Spinbrake 

1-4 oFF page 73 

MAINS PROTECTION 

430 Voltage unbalance alarm oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 oFF page 74 

431 Voltage unbalance level 2-25% of Un 1-4 10 page 75 

432 
Response delay voltage unbalance 
alarm 

1-90 s 1-4 1 page 75 

433 Overvoltage alarm oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 oFF page 75 

434 Overvoltage level 100-150% of Un 1-4 115 page 75 

435 Response delay overvoltage alarm 1-90 s 1-4 1 page 75 

436 Undervoltage alarm oFF, 1, 2, 3, 4 

oFF 

1. Warning 
2. Coast 
3. Stop 
4. Brake 

1-4 oFF page 75 

437 Undervoltage level 75-100% of Un 1-4 85 page 76 

438 Response delay undervoltage alarm 1-90 s 1-4 1 page 76 

439 Phase sequence L123, L321 - - page 76 

440 Phase reversal alarm oFF, 1, 2 

oFF 

1. Warning 
2. Coast 

- oFF page 76 

I/O settings 

INPUT SIGNALS 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value Page 

500 Digital/analogue input oFF, 1, 2, 3, 4, 5, 6, 7 

oFF 

1. Digital, Rotation sen- 
sor 
2. Digital, Slow speed 
3. Digital, Jog fwd 
4. Digital, Jog rev 

5. Digital, Autoset 
6. Analogue start-stop, 
0-10V/0-20mA 
7. Analogue start-stop, 
2-10V/4-20 mA 

1-4 oFF page 77 

501 Digital input pulses 1-100 1-4 1 page 78 

502 Analogue start-stop on-value 
0-100% of signal 
range 

1-4 25 page 79 

503 Analogue start-stop off-value 
0-100% of signal 
range 

1-4 75 page 80 

504 Analogue start-stop delay time 1-999 s 1-4 1 page 80 

510 Digital input 1 function oFF, 1, 2, 3, 4, 5, 6, 7 

oFF 

1. Start signal 
2. Stop signal 
3. Parameter set input 1 

4. Parameter set input 2 

5. External alarm signal 
6. Start R signal 
7. Start L signal 

- 1 page 81 

511 Digital input 2 function oFF, 1, 2, 3, 4, 5, 6, 7 See 510 - 2 page 81 

512 Digital input 3 function oFF, 1, 2, 3, 4, 5, 6, 7 See 510 - 3 page 82 

513 Digital input 4 function oFF, 1, 2, 3, 4, 5, 6, 7 See 510 - 4 page 82 

OUTPUT SIGNALS 

520 Analogueoutput oFF, 1, 2, 3, 4 

oFF 

1. 0-10V/0-20mA 
2. 2-10V/4-20mA 
3. 10-0V/20-0mA 
4. 10-2V/20-4mA 

1-4 oFF page 82 

521 Analogue output function 1, 2, 3, 4 1. RMS current 
2. Line voltage 
3. Shaft power 
4. Torque 

1-4 1 page 82 

522 Scaling analogue output, min 
0-500% of value 
range 

1-4 0 page 83 

523 Scaling analogue output, max 
0-500% of value 
range 

1-4 100 page 84 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting 

Value 

. 

Page 

530 Relay K1 off, 1-19 

oFF 

1. Operation 
2. Full voltage 
3. Power pre-alarms 
4. Brake 
5. Run 
6. Run R 

7. Run L 

8. Operation R 

9. Operation L 

10. Power alarms 
11. Max power alarm 
12. Max power pre-alarm 
13. Min power alarm 
14. Min power pre-alarm 
15. All alarms (except 
power pre-alarms) 
16. All alarms (except 
power alarm and pre- 

alarms) 
17. External alarm 
18. Autoreset expired 
19. All alarms which 
need manual reset 

- 1 

.., 

page 85 

531 Relay K2 off, 1-19 Same as 530 - 2 page 85 

532 Relay K3 off, 1-19 Same as 530 - 15 page 85 

533 K1 contact function 1, 2 
1. N.O. 

2. N.C. 
- 1 page 85 

534 K2 contact function 1, 2 
1. N.O. 

2. N.C. 
- 1 page 86 

View operation 

OPERATION 

700 Current 0.0-9999 A - - page 91 

701 Line main voltage 0-720 V - - page 91 

702 Power factor 0.00-1.00 - - page 91 

703 Output shaft power -999-9999 kW - - page 91 

704 
Output shaft power in percentage 
units 

0-200% of 13, - - page 91 

705 Shaft torque -999-9999 Nm - - page 91 

706 Shaft torque in percentage units 0-250% of Tn - - page 91 

707 Softstarter temperature 
low, 30-96°C 
low, 85-204°F 

- - page 92 

708 Current phase L1 0.0-9999 A - - page 92 

709 Current phase L2 0.0-9999 A - - page 92 

710 Current phase L3 0.0-9999 A - - page 92 

711 Line main voltage L1-L2 0-720 V - - page 92 

712 Line main voltage L1-L3 0-720 V - - page 92 

713 Line main voltage L2-L3 0-720 V - - page 92 

714 Phase sequence L-, L123, L321 - - page 92 

715 Used thermal capacity 0-150% - - page 92 

716 Time to next allowed start 0-60 min - - page 92 
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Menu Function/Parameter Range 
Parameter alt. 
Alarm codes 

Param. 
set 

Factory 
setting Value Page 

STATUS 

720 Softstarter status 1-12 

1. Stopped, no alarm 
2. Stopped, alarm 
3. Run with alarm 
4. Acceleration 
5. Full voltage 
6. Deceleration 
7. Bypassed 
8. PFC 

9. Braking 
10. Slow speed forward 
11. Slow speed reverse 
12. Standby (waiting for 
analogue start/stop or 
autoreset) 

-- - page 93 

721 Digital input status LLLL-HHHH - - page 93 

722 Analogue/digital input status L, H - - page 93 

723 Analogue/digital input value 
0-100% of signal 
range 

- - page 93 

724 Relay status LLL-HHH - - page 93 

725 Analogue output value 
0-100% of signal 
range 

- - page 93 

STORED VALUES 

730 Operation time 0-9 999 999 h - - page 94 

731 Energy consumption 0.000-2000 MWh - - page 94 

732 Reset energy consumption no, YES - no page 94 

Alarm list 

800 Alarm list, latest error F1-F17, h - - page 94 

801 Alarm list, error 14 F1-F17, h - - page 94 

802 Alarm list, error 13 F1-F17, h - - page 94 

803 Alarm list, error 12 F1-F17, h - - page 94 

804 Alarm list, error 11 F1-F17, h - - page 94 

805 Alarm list, error 10 F1-F17, h - - page 94 

806 Alarm list, error 9 F1-F17, h - page 94 

807 Alarm list, error 8 F1-F17, h - - page 94 

808 Alarm list, error 7 F1-F17, h - - page 94 

809 Alarm list, error 6 F1-F17, h - - page 94 

810 Alarm list, error 5 F1-F17, h - - page 94 

811 Alarm list, error 4 F1-F17, h - - page 94 

812 Alarm list, error 3 F1-F17, h - - page 94 

813 Alarm list, error 2 F1-F17, h - - page 94 

814 Alarm list, error 1 F1-F17, h - - page 94 

Softstarter data 

900 Softstarter type 17-1400 A - 17 page 95 

901 Software variant text Same as label - V220 page 95 

902 Software version text Same as label - R15 page 95 
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Explanation of units: 

U 

Lin 

In 

pn 

Nn 

Tn 

Insoft 

Pnsoft 

Nns0h 

Input line voltage 

Nominal motor voltage. 

Nominal motor current. 

Nominal motor power. 

Nominal motor speed. 

Nominal shaft torque. 

Nominal current softstarter. 

Nominal power softstarter. 

Nominal speed softstarter. 

Calculation shaft torque 

T - Pn 

" (111,x2n) 

60 ) 
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Index I 
Numerics 

2-wire start/stop with automatic reset at 

start 86 
2-wire start/stop with separate reset 87 
3-wire start/stop with automatic reset at 

start 87 

A 

Abbreviations 7 

Actual parameter set 51 

Alarm braking 63 

Alarm braking strength 63 
Alarm braking time 63 
Alarm codes 97 
Alarm list 94 

Alarm overview 98 

I All alarms (except power alarms and pre- 

alarms) 85 

All alarms (except power pre-alarms) 85 

All alarms which need manual reset 85 

Ambient temperature below OxC 36 

Analogue input 79 

Analogue output 82 

Analogue Output value 93 

Analogue start/stop 79 

0-10 V / 0-20 mA Or 2-10 V / 4-20 
mA 77 

Analogue/digital input 77 
Analogue/digital Input status 93 

Analogue/digital input value 93 

Applications and functions selection 31 

Automatic return menu 

Autoreset 

Autoreset expired 

AUTOSET 
Au toset 

B 

Background theory 
Bandsaw 

Blower 
Brake 

Braking 
Braking method 
Braking strength 
Busbar distances 

Bypass 

85, 

44 

52 

85 

77 

73 

9 

35 

34 

97 

61 

62 

62 

17 

67 

C 

Cable kit for external current transform- 

ers 108 

CAUTION 5 

Centrifuge 35 

Checklist 27 

Coast 97 

Compressor 34 

Emotron AB 01-4135-01r1 

Connections 19 

Control Connection 24 

Control panel 39, 42 

Control panel lock 41, 44 

Control source 44 

Control sources 42 

Conveyor 35 

Cooling 15 

Copy parameter set 51 

Current 44 

Current limit 59 

Current limit at start 59 

Current limit start time expired 50 

Current transformer 68 

D 

DC brake at slow speed 66 

Definitions 7 

Derating at higher temperature 117 

Description 9 

Digital input 78 

Digital input pulses 78 
Digital Input Status 93 

Digital inputs 80 

Direct on-line, DOL 58 

Dynamic vector brake 61 

E 

Electrical specifications 109 

Enable US units 45 

End torque at start 58 

End torque at stop 61 

Energy consumption 94 

Environmental conditions 117 

External alarm 73, 85 

External alarm functionality 89 

External alarm signal 81, 82 

External control of parameter set 90 

External control panel 107 

F 

Fan 35 

Fan continuously on 69 
Fieldbus systems 107 

Full voltage 85 

Functional description 43 
Fuses and power losses 115 

G 

General electrical specifications 114 

Glossary 7 

H 

Hammer mill 36 
Hole pattern 17 

How to get started 27 

How to use the Instruction Manual ... 5 

I/O settings 77 
Initial torque at start 58 

Initial voltage at start 58 

Input signals 77 

Installation of the softstarter in a cabinet 
15 

Insulation test on motor 37 
Integrated safety systems 5 

Internal protection class 47 

J 

Jog Forward 77 

JOG forward enable 66 

Jog reverse 77 
JOG reverse enable 67 

K 

Keys 40 

L 

LED indication 40 
Line main voltage 91 

Load monitor 69 
Locked rotor 49 

M 

Mains protection 74 

Max power alarm 71, 85 

Max power pre-alarm 85 

Mechanical specifications including me- 

chanical drawings 116 

Menu structure 40 

Min power alarm 71, 85 

Min power pre-alarm 85 

Min. time between starts 49 
Minimum wiring 25 

Mixer 36 
Motor data 45 

Motor protection 46 

Mounting 15 

Mounting schemes 16 

N 

Normal load 73 
NOTE 5 

Notes to the Instruction Manual 5 

Number of starts per hour 49 

0 
Operation 85 

Operation above 1000 m 37 

Operation L 85 

Operation R 85 
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Options 107 nal 63, 64 Voltage control 58, 61 

Output shaftpower 91 Slow speed for a selected time 64 Voltage unbalance alarm 74 

Output signals 82 Slow speed strength 65 

Overvoltage alarm 75 Slow speed time at start 65 

Slow speed time at stop 66 WARNING 5 
P Slow speed using the JOG commands .. Warning 97 
Parameter set handling 51 63, 66 Wiring examples 25 

Parameter set, input 1 81, 82 Small motor or low load 36 

Parameter set, input 2 81, 82 Softstarter data 95 

PCB Terminals 24, 118 Softstarter rating 31 

Phase compensation capacitor 36 Softstarter status 93 

Phase input failure 50 Softstarter temperature 92 

Phase reversal alarm 76 Special conditions 36 

Phase sequence 92 Spinbrake 97 

Planer 35 Standards 117 

Power alarms 85 Start 57 

Power- and signal connectors 118 Start delay power alarms 71 

Power factor 91 Start L signal 81, 82 

Power Factor Control PFC 69 Start limitation 48 

Power pre-alarms 85 Start method 57 

Preset pump control 56 Start R signal 81, 82 

Process protection 69 Start right/left functionality 87 

Programmable relay outputs 84 Start signal 81, 82 

Protection and alarm 97 Start time 59 

PTC input 47 Start/stop/reset command functionality 

Pump 34 86 

R 

Starting with counter-clockwise rotating 
loads 36 

Reduced voltage starting 10 Step down voltage at stop 61 

Relay status 93 

Remote 42 

Step-up transformer for high voltage 
motor 37 

Reset 97 Stop 60, 97 

Reset energy consumption 94 Stop method 60 

Reset to factory setting 52 Stop signal 81, 82 

Reverse current brake 61 Stop time 63 

RMS current 91 Stored values 94 

Rock crusher 35 

Rotation sensor 77 T 

Run 85 Technical data 109 

Run L 85 Terminal clamp 108 

Run R 85 The Application Functions List 34 

Running motors connected in parallel . 
Thermal motor protection 46 

36 Tightening torque for bolt 16 

Running motors linked together 37 Time to next allowed start 49 
Torque boost 59 

S Torque boost active time 60 

Safety 1 

Torque boost current limit 60 

Safety instructions 1 
Torque control 57, 60 

Safety measures 5 
Torque control at start 57 

Scaling of analogue output 83 Torque control at stop 60 

Select parameter set 51 Troubleshooting 101 

Semi-conductor fuses 119 Type number 5 

Serial communication 42, 54, 107 

Set-up menu list 121 U 

Shaft torque 91 Undervoltage alarm 75 

Shielded control cable 19 Upper mounting bracket 17 

Shielded motor cable 36 Used thermal capacity 47, 92 

Single phase input failure 50 

Slow speed 77 V 

Slow speed controlled by an external sig- View operation 91 
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red Itn Bulletin No. G306-E 

Drawing No. LP0588 

Released 4(06 

Tel +1 (717) 767-6511 

Fax r717) 764-0839 

w ilion.net 

MODEL G306 - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL 
WITH QVGA DISPLAY AND TOUCHSCREEN 

a 

IS 41. ([ 

C US USTED 
63YN 

LABORATORY EQUIPMENT 

CE 
FOR USE IN HAZARDOUS LOCATIONS: 

Class I, Division 2, Groups A, B, C, and D 
Class II, Division 2, Groups F and G 

Class III, Division 2 

CONFIGURED USING CRIMSON SOFTWARE (VERSION 2.0 OR LATER) 

UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1 

RS422/485 ON OPTIONAL COMMUNICATIONS CARD) 

e 10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS 
AND HOST WEB PAGES 

USB PORT TO DOWNLOAD THE UNITS CONFIGURATION FROM A 

PC OR FOR DATA TRANSFERS TO A PC 

e UNITS CONFIGURATION IS STORED IN NON-VOLATILE MEMORY 
(4 MBYTE FLASH) 

COMPACTFLASH° SOCKET TO INCREASE MEMORY CAPACITY 

5.7 -INCH STN PASSIVE MATRIX 256 COLOR QVGA 320 X 240 

PIXEL LCD 

e 5-BUTTON KEYPAD FOR ON-SCREEN MENUS 

THREE FRONT PANEL LED INDICATORS 

POWER UNIT FROM 24 VDC ±20% SUPPLY 

RESISTIVE ANALOG TOUCHSCREEN 

GENERAL DESCRIPTION 
The G306 Operator interface Terminal combines unique capabilities 

normally expected from high-end units with a very affordable price. It is built 
around a high performance core with integrated functionality. This core allows 
the G306 to perform many of the normal features of the Paradigm range of 
Operator Interfaces while improving and adding new features. 

The G306 is able to communicate with many different types of hardware using 
high -speed RS232/422/485 communications ports and Ethernet 10 Base T/100 
Base-TX communications. In addition, the G306 features USB for fast downloads 
of configuration files and access to trending and data logging. A CompactFlash 
socket is provided so that Flash cards can be used to collect your trending. and data 
logs ng information as well as to store larger configuration files. 

In addition to accessing and controlling of external resources, the G306 
allows a user to easily view and enter information. Users can enter data through 
the touchscreen and/or front panel 5-button keypad. 

.FETY SUMMARY 
ill safety related regulations, local codes and instructions that appear in the 

manual or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired. 

Do not use the controller to directly command motors, valves, or other 
actuators not equipped with safeguards. To do so can be potentially harmful to 
persons or equipment in the event of a fault to the controller. 

The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF 
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I, 

DIVISION 2/CLASS II, DIVISION 2/CLASS III, DIVISION 2 

CAUTION: Risk Of Danger, 
Read complete instructions prior to 

installation and operation of the unit. 

CAUTION: Risk of electric shock. 

1ompactFlash is a registered trademark of CompactFlash Association. 

1 

CONTENTS OF PACKAGE 
- G306 Operator Interface. 
- Panel gasket 
- Template for panel cutout. 
- Hardware packet for mounting unit into panel. 
- Terminal block for connecting pbwer. 

ORDERING INFORMATION 
MODEL NO. DESCRIPTION PART NUMBER 

0306 
Operator Interface for indoor applications, 
textured finish with embossed keys 

G306C000 

G3CF 

64 MB Compact Flash Card 5 G3CF064M 

256 MB Compact Flash Cards G3CF256M 

512 MB Compact Flash Card 5 G3CF512M 

G3RS RS232/485 Optional Communications Cards G3RS0000 

G3CN CANopen Optional Communications Cards G3CN0000 

PSDR7 DIN Rail Power Supply PSDR7000 

SFCRM2 Crimson 2.0 2 SFCRM200 

CBI. 

RS-232 Programming Cable CBLPROGO 

USB Cable CBLUSBOO 

Communications Cables 1 CBL3cootx 

DR DIN Rail Mountable Adapter Products 3 DRicoocxx 

Replacement Battery 4 BAL3R004 

G3FILM Protective Films G3FILMO6 

I Contact your Red Lion distributor or visit our website for 
complete selection. 

2 Use this part number to purchase Crimson on CD with a printed 

manual; LiSB, cable, and RS-232 cable. Otherwise. download for free from 

www.redlion.net. 
3 Red Lion offers R.1 modular jack adapters. Refer to the DR literature for 

complete details. 

4 Battery type is lithium coin type CR2025. 

5 Industrial erade two million write cycles. 
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1. POWER REQUIREMENTS: 
Must use Class 2 or SELV rated power supply. 
Power connection via removable three position terminal block. 

Supply Voltage: +24 VDC 
Typical Power): 8 W 
Maximum Power': 14 W 

Notes: 
1. Tipical power with +24 PDC R5232/485 communications: Ethernet 

communications. Compact Flash cad installed and display at full brightness. 

2. Maximum power indicates the most power that can be drawn from the 9. 

G306. Refer to "Power Supply Requirements'. under "Installing and 
Powering the C306." 

3. The G306 's circuit common is not connected to the enclosure of the 
unit. See "Connecting to Earth Ground" in the section "Installing and 
Powering the C306. 

4. Read "Power Supply Requirements.' in the section "installing and 
Powering the C306" for additional power supply informan.on. 

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years. 
3. LCD DISPLAY: 

8. 

SIZE 5.7-inch 

TYPE STN 

COLORS 256 

PIXELS 320 X 240 

BRIGHTNESS 165 cd /rn2 

BACKLIGHT' 20,000 HR TYP. 

*Lifetime at room temperature. Refer to "Display' in 'Software/Unit Operation" 
4. 5-laY KEYPAD: for on-screen menus. 
5. TOUCHSCREEN: Resistive analog 
6. MEMORY:. 

On Board User Memory: 4 Mbyte of non-volatile Flash memory. 
Memory Card: CompactFlash Type II slot for Type I and Type II 

CompactFlash cards. 
7. COMMUNICATIONS: 

USB Port Adheres to USB specification 1.1. Device only using Type B 

connection. 

WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

Serial Ports: Format and Baud Rates for each port are individually software 
programmable up to 115,200 baud. 
PGM Port: RS232 port via RI12. 
COMMS Ports: RS422/485 port via RJ45, and RS232 port via R112. 
DH485 Th.Elq: Transmit enable; open collector, VoN = 15 VDC, 

. VoL 0.5 V @ 25 mA max. 
Note: For additional information on the communications or signal 

common and connections to earth ground please see the "Connecting to 
Earth Ground" in the section "Installing and Powering the G306." 

Ethernet Port 10 BASE-T / 100 BASE-TX 
RJ45 jack is wired as a N1C (Network Interface Card). 
Isolation from Ethernet network to G3 operator interface: 1500 Vrms 

ENVIRONMENTAL CONDITIONS: 
Operating Temperature Range: 0 to 50°C 

Storage Temperature Range: -20 to 70°C 
Operating and Storage Humidity: 80% maximum relative humidity (non- 

condensing) from 0 to 50°C. 
Vibration: Operational 5 to 8 1-1.z, 0.8" (p-p), 8 to 500 Hz, in X Y, Z 

direction, duration: 1 hour, 3 g. 

Shock: Operational 40 g, 9 cosec in 3 directions. 
Altitude: Up to 2000 meters. 
CERTIFICATIONS AND COMPLIANCES: 
SAFETY 
ULRecogtized Component, File #E179259, UL6I 010-1, CSA 22.2 No.61010-1 

Recognized to U.S. and Canadian requirements under the Component 
Recognition Program of Underwriters Laboratories, Inc. 

UL Listed. File #E211967. UL61010-I, 1.111 604, CSA 22.2 No. 61010.1, 
CSA 22.2 No. 213-M1987 
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards 

Type 4X Enclosure rating (Face only), IJL50 
IECEE CB Scheme Test Certificate #US/9737/UL, 

CB Scheme Test Report #E179259-y01-SO4 
Issued by Underwriters Laboratories Inc. 

IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment 
for measurement, control, and laboratory use, Part 1. 

IP66 Enclosure rating (Face only), IEC 529 

ELECTROMAGNETIC COMPATIBILITY 
Emissions and Immunity to EN 61326: Electrical Equipment for 

Measurement, Control and Laboratory use. 

Immunity to Industrial Locations: 
Electrostatic discharge EN 61000-4-2 

Electromagnetic RF fields EN 61000-4-3 

Fast transients (burst) 

Surge 

RF conducted interference 

Emissions: 
Emissions 

Note: 
1. Criterion A: Normal operation within specified limits. 

10. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/I1366 
aluminum front plate for indoor use only when correctly fitted with the gasket 
provided. Installation Category 11, Pollution Degree 2. 

11. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3 
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thiclaiess of 
0.125" (3.17 nun) is recommended. 
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-rn) 

12. WEIGHT: 3.0 lbs (1.36 Kg) 

EN 61000-4-4 

EN 610004 -5 

EN 61000-4-6 

EN 55011 

Criterion A 

4 kV contact discharge 
8 kV air discharge 
Criterion A 
10 V./m 

Criterion A 
2 kV power 

kV siting 
Criterion A 

I kV L-L, 
2 kV L&N-E power 

Criterion A 
3 V/rnis 

Class A 

DIMENSIONS In inches (mm) 
2.30 (58.4) 

8.83 (224.3) -1 

7.08 
(179.8) 

1;;;Fia 

0 L). 

0 t> 

0 [). 

OD 

7.42 (188.5) 

8 ED 

0 0 

5.67 
° (144) 

2 
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MOUNTING INSTRUCTIONS 
his operator interface is designed for through-panel mounting. A panel cut- 
iiagam and a template are provided. Care should be taken to remove any 

loose material from the mounting cut-out to prevent that material from falling 
into the operator interface during installation. A gasket is provided to enable 
sealing to NEMA 4)(/1P66 specification. Install the ten kep nuts provided and 
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N- 
m) may cause damage to the front panel. 

18.25 (209.6) - 7.63 (193.8). 
10X 0.188 (04.8) 

1 

5.88 6.50 
(149.4) (165.1) 

All tolerances ±0.010" ( ±0.25 mm). 

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING 
/\DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501 - 

j 40(T1)5E5ON2F-4X,0AFNODR5ION3s-3.ri(b). OF 0THNEwiNTAHTIINONTAHLEEULNEICTRDICAL 

' STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN 
ELECTRICAL CODE FOR INSTALLATION IN CANADA. 

CONNECTING TO EARTH GROUND 
The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

Each G306 has a chassis ground terminal on the back of the unit. Your unit 
should be connected to earth ground (protective earth). 

CONFIGURING A G306 
The G306 is configured using Crimson software. Crimson is available as a free 

download from Red Lion's website, or it can be purchased on CD. Updates to 
Crimson for new features and drivers are posted on the website as they become 
available. By configuring the G306 using the latest version of Crimson, you are 
assured that your unit has the most up to date feature set Crimson software can 

tfigure the G306 through the RS232 PGM port, USB port, or CompactFlash. 
The USB port is connected using a standard USB cable with a Type B 

connector. The driver needed to use the USB port will be installed with Crimson. 
The RS232 PG1v1 port uses a programming cable made by Red Lion to connect 

to the DB9 COM port of your computer. If you choose to make your own cable, 
use the "G306 Port Pin Out Diagram" for wiring information. 

The CompactFlash can be used to program a 03 by placing a configuration file 
and firmware on the CompactFlash card. The card is then inserted into the target 
G3 and powered. Refer to the Crimson literature for more information on the 
proper names and locations of the files. 

USB, DATA TRANSFERS FROM THE 
COMPACTFLASH CARD 

WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON- HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

In order to transfer data from the CompactFlash card via the USB port, a driver 
must be installed* on your computer. This driver is installed with Crimson and is 

located in the folder CAPrOgam Files\Red Lion Controls\Crimson 2.0\Device\ after 
Crimson is installed. This may have already been accomplished if your G306 was 
configured using the USB port 

Once the driver is installed, connect the G306 to your PC with a USB cable, and 
low "Mounting the CompactFlash" instructions in the Crimson 2 user manual. 

The chassis ground is not connected to signal common of the unit 
Maintaining isolation between earth ground and signal common is not required 
to operate your unit But, other equipment connected to this unit may require 
isolation between signal common and earth ground. To maintain isolation 
between signal common and earth ground care must be taken when connections 
are made to the unit. For example, a power supply with isolation between its 
signal common and earth ground must be used. Also, plugging in a USE cable 
may connect signal common and earth ground.1 

1. USB's shield may be connected to earth ground at the host. USB's shield 
in turn may also he connected to signal common, 

POWER SUPPLY REQUIREMENTS 
The. G306 requires a 24 VDC power supply. Your unit may draw considerably 

less than the maximum rated power depending upon the options being used. As 
additional features are used your unit will draw increasing amounts of power. 
Items that could cause increases in current are additional communications, 
optional communications card. CompactFlasb card. and other features 
programmed through Crimson. 

In any case, it is very important that the power supply is mounted correctly if 
the .unit is to operate reliably. Please take care to observe the following points: 

- The power supply must be mounted close to the unit, with usually not 
more than 6 feet (1.8 m) of cable between the supply and the operator 
interface. Ideally, the shortest length possible should be used. 

- The wire used to connect the operator interface's power supply should 
be at least 22-gage wire. if a longer cable run is used, a heavier gage 
wire should be used. The routing of the cable should be kept away from 
large contactors, inverters, and other devices which may generate 
significant electrical noise. 

-A power supply with a Class 2 or SELV rating is to be used. A Class 2 
or. SELV power supply provides isolation to accessible circuits from 
hazardous voltage levels generated by a mains power supply due to 
single faults. SELV is an acronym for "safety extra-low voltage." Safety 
extra-low voltage circuits shall exhibit voltages safe to touch both under 
normal operating conditions and after a single fault, such as a 
breakdown of a layer of basic insulation or after the failure of a single 
component has occurred. 

CABLES AND DRIVERS 
Red Lion has a wide range of cables and drivers for use with many different 

communication types. A list of these drivers and cables along with pin outs is 
available from Red Lion's website. New cables and drivers are added on a 

regular basis. If making your own cable, refer to the "0306 Port Pin Outs" for 
wiring information. 

ETHERNET COMMUNICATIONS 
Ethernet communications can be established at either 10 BASE-T or 100 

BASE-TX. The G306 unit's R145 jack is wired as a N1C (Network Interface 
Card). For example, when wiring to a hub or switch use a straight-through cable, 
but when connecting to another N1C use a crossover cable. 

The Ethernet connector contains two LEDs. A yellow LED in the upper right, 
and a bi-color green/amber LED in the upper left The LEDs represent the 
following statuses: 

LED COLOR DESCRIPTION 

YELLOW solid Link established. 

YELLOW flashing Data being transferred. 

GREEN 10 BASE-T Communications 

AMBER 100 BASE-TX Communications 

On the rear of each unit is a unique 12-digit MAC address and a block for 
marking the unit with an IP address. Refer to the Crimson manual and Red 
Lion's website for additional information on Ethernet communications. 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 265 of 365



RS232 PORTS 
The G306 has two RS232 ports. There is the PGM port and the COMMS port. 

Although only one of these ports can be used for programming, both ports can 
be used for communications with a PLC. 

The RS232 ports can be used for either master or slave protocols with any 
G306 configuration. 

Examples of RS232 communications could involve another Red Lion product 
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 
communications with another G3 product or the Modular Controller can be 
established. Red Lion part numbers for cables with a twist in them are 
CBLPROGO 1, CBLRLCOI 2 or CBLRCO2 3. 

G3 RS232 to a PC 

Connections 

G3: RJ12 Name PC: DB9 Name 

4 COMM 1 DCD 

5 Tx 2 Rx 

2 Rx 3 Tx 

N/C 4 DTR 

3 COM 5 GND 

N/C 6 DSR 

1 CTS 7 RTS 

6 RTS 8 CTS 

N/C 9 RI 

CONNECTING A G306 OPERATOR 
INTERFACE TO AN ICM5 

1=3 

CI I> 

0 I> 

CI I> 

0 t> 

t 

ICM5 

IC1SS DIP Switch Settings 

*****4 *** 
-C4MV-00,1000 

1555$P;M 
.....,R 
EMEs Sq. 

1 1 1 
* Application Dependent ww.- 

U 

**N I t 

CBLPROGO can also be used to communicate with either a PC or an ICM5 
2 DB9 adapter not included, 1 foot long. 
3 DB9 adapter not included, 10 feet long. 

G306 PORT PIN OUTS 

ae 0 
+1 

csi Z 

POWER 
CONNECTOR 

ETHERNET 
(NIC) 

z 

In 22 to 
I- x00 xi- Uctc.)01-tz 

RS232 

r 
COMMS 

PORT 

z 

Z «mw.< XxxxX0coXx 
f- 1- CC CF -UHF 

z 

RS485 Zr 
COMMS 
PORT 

USB 
TYPE B 

to 

z 

En X00 x1- 
UMC.,0W-Ca 

RS232 

r 
PGM PORT 

4 
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RS422/485 COMMS PORT 
The G306 has one RS422/485 port. This port can be configured to act as 

er RS422 or RS485. 

E 

RS422/485 4-WIRE 
CONNECTIONS 

5V 

131:1( 

T sv 

130K 

73.5 

TKA 

KA 

CND 

Note: All Red Lion devices connect A to A and B to B, except for Paradigm 
devices. Refer to www.redlion.net for additional information. 

Examples of RS485 2-Wire Connections 

G3 to Red Lion RJ11 (CBLRLCOO) 
DLC, IAMS, ITMS, PAXCDC4C 

Connections 

G3: RJ45 Name RLC: RJ11 Name 

5 TxEN 2 TxEN 

6 COM 3 COM 

1 TxB 5 B- 

2 TxA 4 A+ 

G3 to Modular Controller (CBLRLC05) 

Connections 

G3 Name Modular Controller Name 

1,4 TxB 1,4 TxB 

4,1 RxB 4,1 RxB 

2,3 TxA 2,3 TxA 

3,2 RxA 3,2 RxA 

5 TxEN 5 TxEN 

6 COM 6 COM 

7 TxB 7 TxB 

8 TxA 8 TxA 

DH485 COMMUNICATIONS 
The 0306's RS422/485 COMMS port can also be used for Allen Bradley 

DH485 communications. 

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen 
Bradley equipment A cable and wiring diagram are available from Red Lion. 

G3 to AB SLC 500 (CBLAB003) 

Connections 

RJ45: RLC . Name RJ45: A-B Name 

1 TxB 1 A 

2 TxA 2 B 

3, 8 RxA - 24V 

4, 7 RxB - COMM 

5 TxEN 5 TxEN 

6 COMM 4 SHIELD 

4, 7 TxB - COMM 

3, 8 . TxA - 24V 

5 
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:RIMSON SOFTWARE 
Crimson software is available as a free download from Red Lion's website or 

can be purchased on a CD, see "Ordering Information" for part number. The 
test version of the. software is always available from the website, and updating 
)ur copy is free. 

)/SPLAY 
This operator interface uses a liquid crystal display (LCD) for displaying text 

nd graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for 
ghting the display. The CCFL tubes can be dimmed for low light conditions. 

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon 

le amount of time the display is turned on at full intensity. Turning the 

,ackliaht off when the display is not in use can extend the lifetime of your 
iackliaht. This can be atcoinplished through the Crimson software when 

onfiguring your unit. 

FRONT PANEL LEDS 
There are three front panel LEDs. Shown below is the default status of 

he LEDs. 

LED' f 
. 

INDIC 
.. 

ATION 
,.,. 

Jr t1-' M. ... 4 44'., 

FLASHING Unit is in the boot loader, no valid configuration is loaded) 

STEADY Unit is powered and running an application. 

OFF No CompactFlash card is present 

STEADY Valid CompactFlash card present 

FLASHING 
RAPIDLY 

CompactFlash card being checked. 

FLICKERING 
Unit is writing to the CompactFlash, either because it is storing 
data, or because the PC connected via the USB port has 
locked the drive.2 

FLASHING 
SLOWLY 

Incorrectly formatted CompactFlash card present 

ngpi:jli,ML,,NYIT c 

FLASHING A tag is in an alarm state. 

STEADY Valid configuration Is loaded and there are no alarms present. 

1 The operator interface is shipped without a configuration. After 
downloading a configuration, if the light remains in the flashing state 

continuously, try cycling power. If the LED still continues to flash, try 
downloading a configuration again. . . 

Do not turn off power to the unit while this light is flickering. The unit 
writes data in two minute intervals. Later Microsoft operating systems will 
not lock the drive unless they need to write data; Windows 98 may lock the 
drive any time it is mounted, thereby interfering with logging. Refer to 
"Mounting the CompactFlash" in the Crimson 2 Us6r Manual. 

6 

TOUCHSCREEN 
This operator interface utilizes a resistive analog touchscreen for user input. 

The unit will only produce an audible tone (beep) when a touch on an active 

touchscreen cell is sensed. The touchscreen is fully functional as soon as the 

operator interface is initialized, and can be operated with gloved hands. 

KEYPAD 
The G306 keypad consists of five keys that can be used for on-screen menus. 

TROUBLESHOOTING YOUR G306 
If for any reason you have trouble operating, connecting, or simply have 

questions concerning your new G306. contact Red Lion's technical support. 

For contact information, refer to the back page of this bulletin for phone and 

fax numbers. 

EMAIL: lechsunnorVibredlion net 

Web Site: bttn://www.redbonmet 
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BATTERY & TIME KEEPING 

WARNING - EXPLOSION HAZARD - THE AREA MUST BE 
KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/ 
REPLACING THE UNIT AND BEFORE INSTALLING OR 
REMOVING I/O WIRING AND BATTERY. 

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT 
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED 
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS. 

A battery is used to keep time when the unit is without power. Typical 
accuracy of the G306 time keeping is less than one minute per month drift. The 
battery of a G306 unit does not affect the unit's memory, all configurations and 
data is stored in non-volatile memory. 

CAUTION: RISK OF ELECTRIC SHOCK 
The inverter board, attached to the mounting plate, supplies 
the high voltage to operate. the backlight. Touching the 

inverter board may result in injury to personnel. 

CAUTION: The circuit board contains static sensitive 
components. Before handling the operator interface without 
the rear cover attached, discharge. static charges from your 
body by touching a grounded bare metal object. Ideally, 
handle the operator interface at a static controlled clean 

workstation. Also, do not touch the surface areas of the 

circuit board. Dirt, oil, or other contaminants may adversely 
affect circuit operation. 

To change the battery of a G306, remove power, cabling, and then the rear 
cover of the unit. To remove the cover, remove the four screws designated by 
the an-ows on the rear of the unit. Then, by lifting the top side, hinge the cover, 
thus providing clearance for the connectors on the bottom side of the PCB as 

shown in the illustration below. Install in the reverse manner. 

7 

Remove the old battery* from the holder and replace with the new battery. 
Replace the rear cover, cables, and re-apply power. Using Crimson or the 
unit's keypad, enter the correct time and date. 

* Please note that the old battery must be disposed of in a manner that 

complies with your local waste regulations. Also. the battery must not be 

disposed of in fire, or in o manner whereby it may be damaged and its 
contents come into contact with human skin. 

The battery used by the G306 is a lithium ooe CR2025. 
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OPTIONAL COMMUNICATION CARD 
Red Lion offers optional communication cards for fieidbus communications. 

These communication cards will allow your G306 to communicate with many 
of the popular fieldbus protocols. 

Red Lion is also offering a communications card for additional RS232 and 

RS422/485 communications. Visit Red Lion's website for information and 
availability of these cards. 

CUSTOM LOGO 
Each G3 operator interface has an embossed area containing the Red Lion 

logo. Red Lion can provide custom logos to apply to this area Contact your 
distributor for additional information and pricing. 

.51 (t3) 

.65 (42) 

Red Lion Controls 

20 Willow Springs Circle 

York PA 17402 

Tel +1 (717) 767-6511 
Fax +1 (717) 764-0839 

FRONT OVERLAY 

COMPACTFLASH SOCKET 
CompactFlash socket is a Type II socket that can accept either Type I or It 

cards. Use cards with a minimum of 4Mbytes with the G306's CompactFlash 
socket Cards are available at most computer and office supply retailers. 

CompactFlash can be used for configuration transfers, lamer configurations, 
data logging, and trending. 

Note: Do not remove or insert 
the CompactFlash card while 
power is applied Refer to 
"Front Panel LEDs.' 

CompactFlosh- 
Insert Foce Up 

Information stored on a CompactFlash card by a G306 can be read by a card 
reader attached to a PC. This information is stored in IBM (Windowst) PC 
compatible FATI6 file format 

NOTE 

For reliable operation in all of our products, Red Lion recommends the 
use of SanDislA and SimpleTech brands of CompactFlash cards. 

Industrial grade versions that provide up to two million write/erase cycles 
minimum are available from Red Lion. 

LIMITED WARRANTY 
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited to two 
years from the date of shipment, provided the products have been stored, handled, installed, and used under proper conditions. 
The Company's liability under this limited warranty shall extend only to the repair or replacement of a defective product, at The 
Company's option. The Company disclaims all liability for any affirmation, promise or representation with respect to the products. 

The customer agrees to bold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, and expenses 
arising out of subsequent sales of RLC products or products containing components manufactured by RLC and based upon 
personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its employees, or sub- contractors are or 

may be to any extent liable, including without limitation penalties imposed by the Consumer Product Safety Act (P.L. 92-573) and 
liability imposed upon any person pursuant to the Magnuson -Moss Warranty Act (PI- 93-637), as now in effect or as amended 
hereafter. 

No warranties expressed or implied are created with respect to The Company's products except those expressly contained herein. 
The Customer acknowledges the disclaimers and limitations contained herein and relies on no other warranties or affirmations. 

Red Lion Controls BV 

Baslcweg 11b 

NL - 3821 BR Amersfoort 

Tel +31 (0) 334 723 225 

Fax +31 (0) 334 893 793 

Red Lion Controls AP 

31, Kaki Buldt Road 3, 

#06-04/05 TechUnk 

Singapore 417818 

Tel +65 6744-6613 

Fax +65 6743-3360 
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TF?10 
TC-900DR USER GUIDE 

0., c r..-1 ems. 

41 Aster Avenue Carrum Downs 3201 Australia Tel: 61 3 9775 0505 Fax: 61 3 9775 0606 www.trio.com.au 

ueNERAL 
The Trio Data Com TC-900DR is a full duplex 900 MHz 
Radio featuring a fully integrated 4800/9600 bps data radio 
modem and antenna diplexer. Configuration of the unit is 

fully programmable, with parameters held in non volatile 
memory (NVRAM). All configuration parameters are 
accessible using the TC-DRPROG installation package, 
consisting of a programming lead, manual and software 
which will run on a PC under Windows 95/98/NT. It is 

essential that each unit is programmed to suit individual 
requirements prior to operation. For detailed information 
refer to the TC-900DR Handbook. 

DATA CONNECTION 
The data connection is via a DB9 connector labeled 'Port A' 
(shown below), which is wired as a DCE. 

Jser Serial "Port A" Pin Assignment. 

IERNAL VIEW OF 'PORT A 

NOTE: Pin 6 and pin 9 provide a dual function which 
depends on the mode that the TC-900DR is operating in. 

RI/BER 

CTS 

RTS 

DSR/PGM 

® 

® 

3 

COM 

DTR 

TXD 

RXD 

DCD 

PIN NO. & FUNCTION 
.1. DATA CARRIER DETECT (DCD) 
2. RECEIVE DATA OUTPUT (RXD) 
3. TRANSMIT DATA IN (TXD) 
4. DATA TERMINAL READY (DTR) 
5. COMMON (COM) 
6. PROGRAM PIN (PGM) 
7. REQUEST TO SEND (RTS) 
8. CLEAR TO SEND (CTS) 
9. BIT ERROR RATE PIN (BER) 

User Serial "Port B" Pin Assignment. 

nrt B can be used as a secondary data steam 
lependent of Port A) once configured by the 

programmer. Port B also has one connection that may be 
of use for installation. This connection (Pin 9) is Receive 
Signal Strength Indicator (RSSI) output. 0-5V where 1.5V 
typically indicates -110dBm and every 0.5V increase 
indicates an improvement of » 10dBm. 

EXTERNAL VIEW OF-PORT B' 

PIN NO. & FUNCTION 
1. DATA CARRIER DETECT (DCD) 
2. RECEIVE DATA 0/P (RxD) 
3. TRANSMIT DATA 0/P (TxD) 
4. UNUSED 
5. COMMON 
6. DATA SET RECEIVE (DSR) 
7. UNUSED 
8. UNUSED 
9. RECEIVE SIGNAL STRENGTH 

-TE: Port B Pin 9 output has a high impedance of 
Ind 50K OHMS and loading will decrease accuracy of 

the RSSI measurement. 

LIDocs1Ht3 erguideUrio datecorn 9 user guide.twp 

POWER CONNECTIONS 
The power required is 13.8VDC nominal, at 600mA (Tx) 
nominal. If the POWER LED indicator is not illuminated 
once power is applied, check the internal 1Amp fuse fitted 
within the unit. 

POWER CONNECTOR 

TOP PIN 

PIN ASSIGNMENT Ext view 
of socket . 

+VE SUPPLY (13.8vdc, 
Top 

BOTTOM PIN GROUND 

AUXILIARY CONNECTOR 
The auxiliary connector is primarily for use with the optional 
audio handset. The connections to this auxiliary 6 pin RJ11 
connector are as follows: 

PIN NUMBER FUNCTION 
1 

2 
3 
4 
5 
6 

8 VOLTS 
AUDIO OUT 
GROUND 
MIC INPUT/SENSE 
GROUND 
MANUAL PTT 

External view 
of socket 

M - 1111111 P 
6 1 

The optional audio handset is recommended as an aid in 
checking installations for radio path viability. This audio 
handset will only function when fitted prior to applying 
power to the unit. 

The modem upon power up will check the presence of the 
handset and will inhibit data being transmitted so that voice 
communications can be established. 

Once the path tests have been conducted the audio 
handsets MUST be REMOVED and the unit powered up 
with the handset removed before data communication can 
commence. 

USER INDICATIONS 

The TC-900DR provides 4 LED's that show status 
information to the user - POWER, RXSIG, SYNC, and 
TXMIT.indications. 

The POWER is indicated by a green LED and simply 
signifies that power has been applied to the unit. 

The RXSIG LED (yellow) indicates the level of RSSI signal 
from the radio IF strip, compared to a threshold level set in 
the configuration data programmed by the user. If the 
signal is above the threshold, then the LED indicator is 
turned on. 

In all operation modes except "Programmer mode", the 
SYNC LED (yellow).indicates when the modem has 
detected a valid data stream. The SYNC LED is activated, 
when the modem detects a valid HDLC flag sequence, and 
remains active until an invalid sequence of seven or more 
consecutive bits is detected. 

The SYNC LED will not be turned on if the RSSI signal 
strength (as indicated by the RXSIG LED) is below the 
minimum threshold. This prevents false SYNC detection 
from noise. 

The TXMIT LED (red) indicator is connected directly to the 
modem's PTT output transistor. Whenever the radio is 
transmitting, this TXMIT LED indicator will be on. 
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SPECIAL MODES OF OPERATION 
Part of the power-up/reset initialisation phase of the 
TC-900DR are tests to determine if the modem should 
enter one of 3 "special operation" modes. In these modes 
the TC-900DR won't operate in its standard run mode. 

Programmer mode. 
Bit error rate test mode. 
Handset mode. 

These modes are only entered if the required setup 
conditions are present at power up. An error mode of 
operation can also be entered into, if during normal 
operation, an error condition occurs. 

PROGRAMMER MODE 
CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the 
DB9 connector of Port A, connected to pin 5. When the 
modem is powered up with this fitted, the controller senses 
this and attempts to enter "Programmer mode" and the 
"SYNC" LED will flash approx. once per second. (Note, the 
TC-DRPROG programming software and lead has the 
required connections). Failure to supply the correct 
password in time, will cause the modem to abandon the 
"Programmer mode" attempt, and go on with it's normal 
power-up procedure. 

BIT ERROR RATE TEST MODE 
Pin 9 of the DB9 connector of Port A, is normally the Ring 
Indicate output line. However, if this pin is driven positive 
(connecting it to pin 6 [DSR] and pin 7 [RTS]), then the . 

modem's data transmittenand receiver will enter the BER 
test mode. This will activate the RF transmitter, and 
generate a scrambled bit pattern which should be decoded 
at a receiver as a constant.logio"1" leVel in the 
unscrambled data. Any errors in the decoded bitstream, 
will be "0", and the receiver portion of the modem in this 
mode, will activate the SYNC LED every time it sees a "0" 
bit. 

Note: As the TC-900DR is full duplex this test can operate 
in both directions simultaneously. 

Every error bit detected, will activate the SYNC LED. For 
error rates of 1 in 103 and above, the SYNC LED will be ON 
most of the time. A 1 in 104 error rate will show the SYNC 
LED active for approximately 10% of the time. This 
function provides a crude indication of Bit Error Rate for 
installation purposes. Note: Error count messages 
(ET:XXXX) for every 10,000 bits are presented to Port A for 
the user. If pin 9 ceases to be driven positive, then the 
BER Test mode is terminated, and the modem restarts it's 
initialisation phase. 

HANDSET MODE 
The modem tests for the presence of a handset plugged 
into the handset auxiliary port at power up. If a handset is 
plugged in, the modem will not generate a data stream. 
However, it will continue to indicate received RF signal 
strength. The handset has a PTT button, and this signal is 
connected across the modem's PTT output. Thus the 
handset PTT switch will not activate the TXMIT LED. It is 
essential to remove the handset from the unit and reapply 
power to the unit in order to return to normal operation. 

ERROR INDICATION MODES 
There are 3 error conditions that cause the RXSIG & SYNC 
LEDs to be used for error indications and not their normal 
purpose. Two are fatal conditions, that cause the modem 
to restart after the duration of the error indication phase. 

TRANSMIT POWER LOW 
While the modem activates the radio transmitter, it 
periodically checks the transmit power. If the power 
measurement is less than a threshold set in the non-vodrile 
memory, then the RXSIG and SYNC LEDs are made to 
alternate, approximately 4 times per second. The TXMIT 
LED will also be on during this process. This indication 
condition will persist for the duration of the transmission. 
As soon as the transmission is discontinued, the error 
indication will cease, and the two LEDs revert to their 
normal function. Factory set to 100 milliWatts. 

NVRAM READ ERROR 
The DFM4-9DR modem accesses the non-volatile memory 
as part of it's initialisation phase, to read programming 
configuration data. If the communication -protocol with the 
device is violated, or the non-volatile memory CRC 
checksum is found to be incorrect, then the modem 
indicates this by flashing the RXSIG and SYNC LEDs twice 
alternately. That is, one LED operates ON and-OFF twice, 
then the other. A total of five cycles of this occurs, then the 
modem restarts initialisation. 

SYNTHESISER LOCK DETECT ERROR 
If at any time during normal operation, BER mode, or 
handset mode, the TBB206 frequency synthesiser indicates 
an out of lock condition, the modern enters an error 
indication mode for a short time before restarting. 

One LED is turned ON (0), the LEDs are swapped, then 
both turned OFF (0). Then the latter LED ON again, swap 
LEDS, and then OFF. This will give the appearance of a 
sweeping motion between the LEDs. The following table 
shows all error condition displays. 

Tx PWR Err 

RXSIG SYNC 

0 

NVRAM Err 

RXSIG SYNC 

0 
I 

o 

SYNTH Err 

RXSIG SYNC 

0 
0 

0 0 

0 0 0 
0 

0 0 repeat 

continue 

0 

repeat 

MOUNTING AND ANTENNA CONNECTION 
The TC-900DR should be mounted in a cool, dry, vibration 
free environment, whilst providing easy access to screws 
and connections. There are 4 mounting holes on the unit. 
The antenna should be an external yagi antenna but can be 
a ground independent dipole mounted via a seeder to the 
antenna connector (SMA type) for short range applications. 
However the whole radio modem should be clear of the 
associated data equipment to prevent mutual interference. 

ASSEMBLY OF POWER LEAD 
A small plastic bag containing a molex connector 
(M5557-2R) and two pins (M5556-TL) is provided in the 
packing box. 

The pins are designed to take 18-24 (AWG) wire size with 
insulation range 1.3 - 3.10mm. 

Please take care when crimping the pins. 09/03 

1:10ocsWEIKlusergodeltn defecate 900dr user gutde.lwp 
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Safety instructions Waterpilot FMX167 

1 Safety instructions 

1.1 Designated use 
The Waterpilot FMX167 is a hydrostatic pressure sensor for measuring the level of fresh water, 
wastewater and seawater. Versions with a Pt 100 resistance thermometer can detect temperature 
at the same time. The optional temperature transmitter converts the Pt 100 signal into a 4...20 mA 
signal. 

The manufacturer shall not accept any liability for damage arising from improper use or if the device 
is used for purposes for which it was not intended. 

1.2 Installation, commissioning and operation 
The Waterpilot FMX167 and the temperature transmitter TMT181 (optional) are designed as fail- 

safe to the state of the art and comply with prevailing regulations and EC directives. If the devices 
are not used properly or for purposes for which they were not intended, they may become hazards 
arising from the particular application, e.g. product overflow through incorrect installation or 
adjustment. For these reasons, only trained personnel authorised by the plant operator may install, 
connect electrically, commission, operate and maintain the measuring system. Trained personnel 
must have read and understood these Operating Instructions and heed the instructions. Any 
changes and repairs to the devices may only be performed if the Operating Instructions expressly 
permit this. 

1.3 Operational safety 

1.3.1 Explosion hazardous area (optional) 

Devices for use in hazardous areas are additionally identified on the nameplate (-> see Page 6). If 

the device is to be installed in an explosion hazardous area, then the specifications in the certificate 
as well as all national and local regulations must be observed. A separate Ex documentation is 

enclosed with the device and is an integral part of this documentation. The installation regulations, 
connection values and Safety Instructions listed in this document must be observed. The 
documentation number of the related Safety Instructions (XAs) is also indicated on the nameplate. 

Ensure that all personnel are suitably qualified. 

Versions in the order code 
(e.g. FMX167 - D ...) 

Certificate Protection 

B ATEX ATEX II 2 G EEx is IIC T6 

C ATEX ATEX II 3 G EEx nA II T6 

D FM IS, Class I, Division 1, Groups A-D 

E CSA IS, Class I, Division I, Groups A-D 
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Waterpilot FMX167 Safety instructions 

Endres+Hauser 

1.4 Notes on safety conventions and icons 
In order to highlight safety-relevant or alternative operating procedures in the manual, the following 
conventions have been used, each indicated by a corresponding icon in the margin. 

Symbol Meaning 

.A 
Warning! 
A warning highlights actions or procedures which, if not performed correctly, will lead to 

personal injury, a safety hazard or destruction of the instrument. 

6 
Caution! 
Caution highlights actions or procedures which, if not performed correctly, may lead to 

personal injury or incorrect functioning of the instrument. 

Note! 
A note highlights actions or procedures which, if not performed correctly, may indirectly 
affect operation or may lead to an instrument response which is not planned. 

G Device certified for use in explosion hazardous area 

If the device has this symbol embossed on its nameplate, it can be installed in an explosion 

hazardous area or a non-explosion hazardous area, according to the approval. 

EX 

Explosion hazardous area 
Symbol used in drawings to indicate explosion hazardous areas. 

- Devices used in hazardous areas must possess an appropriate type of protection. 

Ma 

Safe area (non-explosion hazardous area) 
Symbol used in drawings to indicate, if necessary, non-explosion hazardous areas. 

- Devices used in hazardous areas must possess an appropriate type of protection. Lines 

used in hazardous areas must meet the necessary safety-related characteristic quantities. 

= Direct voltage 
A terminal to which or from which a direct current or voltage may be applied or supplied. 

n... 
Alternating voltage 
A terminal to which or from which an alternating (sine-wave) current or voltage may be 

applied or supplied. 

1_ - _ 
Grounded terminal 
A grounded terminal, which as far as the operator is concerned, is already grounded by 

means of an earth grounding system. 

C) 
Protective grounding (earth) terminal 
A terminal which must be connected to earth ground prior to making any other connection 

to the equipment. 

+ 
Equipotential connection (earth bonding) 
A connection made to the plant grounding system which may be of type e.g. neutral star or 

equipotential line according to national or company practice. 
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Identification Waterpilot FMX167 

2 Identification 

2.1 Device designation 
Waterpilot FMX167 for hydrostatic level measurement, refer to Section 2.1.1. 
Waterpilot FMX167 with optional Pt 100 resistance thermometer for simultaneous 
level and temperature measurement, refer to Section 2.1.1. 
Waterpilot FMX167 with optional Pt 100 resistance thermometer and optional temperature 
transmitter TMT181, refer to Sections 2.1.1 and 2.1.2. 

2.1.1 Nameplate Waterpilot FMX167 

The nameplate is fitted to the FMX167 extension cable. 

Fig. 1: Nameplate for Waterpilot FMX167 

Order code 
See the specifications on the order confirmation for the meaning of the individual letters and digits. 

2 Serial number 
3 Length of extension cable 

4 Nominal measuring range 
5 Current output 
6 Supply voltage 

7 TAG 

8 Wetted materials 
9 Ex symbol (optional) 
10 CSA symbol (optional) 
11 FM symbol (optional) 
12 Pay attention to the installation instructions in the Operating Instructions! 
13 ID number of notified body with regard to ATEX (optional) 

14 Text for approval (optional) 

15 Approval symbol (optional) 
16 Test date (optional) 

17 Symbol: Observe Safety Instructions, indicating the documentation number; e.g. XA 131P-C (optional) 
18 Wiring diagram FMX167 
19 Wiring diagram Pt 100 if Waterpilot was ordered with Pt 100. 
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Waterpilot FMX167 Identification 

The following information is also provided on the FMXI67 with outer diameter = 22 mm (0.87 in) 

and 42 mm (1.66 in): 

Waterpilot FMX167 Endress+Hauser 1E7 
4 

Serial-No.:I 0 I 0 0 MessbereIchhange: 0 

POI-FMX167xx-10-u-c.41804 

Fig. 2: FMX 167 labeling 

I Serial number 
2 Nominal measuring range 
3 CE symbol or approval symbol 
4 ID number of notified body with regard to ATEX (optional) 
5 Text for approval (optional) 

2.1.2 Nameplate of temperature transmitter TMT181 

Ell 

0 
(E TMT181 -A 41 DA 

N NW iTEMP PCP 
Ser.-Nr.: 2B037804 Rel.: 1.00.03 4-20 n).A 

Made In Gedr nY 2000 87484 

0 0 

Pt100/4w/-20 ... +80 *C.. 

POI-FMX16711-18-rx-11-K1-00a 

Fig. 3: Nameplate of temperature transmitter TMT181 

1 Order code of temperature transmitter TMT181-A4 IDA 

A: Version for non-hazardous area 
4: 4-wire 
I: Sensor Pt 100 
D: Temperature transmitter with settings for -20...+80°C (-4...+174°F) range 
A. Label: Standard version 

2 Serial No. 

3 Current output: 4...20 rnA 

4 Supply voltage: 8...35 V DC 

2.2 Scope of supply 
The scope of delivery comprises: 

Waterpilot FMX167, optionally with integrated Pt 100 resistance thermometer 
Optional accessories (- see also Chapter 7) 

Documentation supplied: 
Operating Instructions BA231P (this document) 
Final inspection report 
Drinking water approval SD126P (optional) 
Devices which are suitable for use in hazardous areas: 
additional documentation such as Safety Instructions (XAs), Control or 
Installation Drawings (ZDs) 
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Installation Waterpilot FMX167 

2.3 CE mark, declaration of conformity 
The device is designed to meet state-of-the-art safety requirements, has been tested and left the 
factory in a condition in which it is safe to operate. The device complies with the applicable 
standards and regulations as listed in the EC declaration of conformity and thus complies with the 
statutory requirements of the EC Directives. Endress+Hauser confirms the successful testing of the 
device by affixing to it the CE mark. 

3 Installation 

3.1 Incoming acceptance and storage 

3.1.1 Incoming acceptance 
Check the packaging and the contents for damage. 
Check the shipment, make sure nothing is missing and that the scope of supply matches your 
order. 

3.1.2 Storage 

The device must be stored in a dry, clean area and protected against damage from impact 
(EN 837-2). 

Storage temperature range: 
FMX167: -40...+80°C (-40...+176°F) 
TMT181: -40...+100°C (-40...+212°F) 
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Waterpilot FMX167 Installation 

3.2 Installation conditions 

Fig. 4: Installation examples 
For accessories see Page 18, Chapter 7. 

1 Extension cable mounting screw can be ordered via order code or as an accessory 

2 Terminal housing can be ordered via order code or as an accessory 

3 Extension cable bending radius > 120 mm (4.72 in) 
4 Mounting clamp can be 61de-red via order code or as an accessory 

5 Extension cable up to 300 m 1384 ft) 
6 Guide tube 

7 Additional weight can be ordered as an accessory 
8 Protection cap 

POI-FMX16711-11-11-n-xx-003 

Note! 
A sideways movement of the level probe can lead to measuring errors. Therefore install the probe 
at a point free from flow and turbulence, or use a guide tube. The internal diameter of the guide 
tube should be at least 1 mm (0.04 in) bigger than the outer diameter of the selected FMX167. 
The cable must end in a dry room or in a proper terminal box. The terminal box from 
Endress+Hauser provides optimum humidity and climatic protection and is suitable for outdoor 
installation. 
Protective cap: to avoid mechanical damage to the measuring cell, the device is provided with a 

protective cap. 
You can order protective caps (5 pieces per set) as spare part directly from your Endress+Hauser 
Service Organisation using Order No.: 52008999. 
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Installation Waterpilot FMX167 

3.2.1 Dimensions 
-4 For dimensions, please refer to the Technical Information for Waterpilot TI351P, "Mechanical 
construction" section (- see also: www.endress.com --> Download). 

3.3 Installation instructions 

3.3.1 Installing Waterpilot with a mounting clamp 

Fig. 5: Installing Waterpilot FMX167 with a mounting clamp 

1 Extension cable 
2 Mounting clamp 
3 Clamping jaws 

How to mount the mounting clamp: 

1. Mount the mounting clamp (Pos. 2). When selecting the type of fixing, note the weight of the 
extension cable (Pos. 1) and the device. 

2. Raise clamping jaws (Pos. 3). Place extension cable (Pos. 1) acc. to Figure 5 between clamping 
jaws. 

3. Hold extension cable (Pos. 1) tight and push clamping jaws (Pos. 3) back down. 
Fix clamping jaws by tapping lightly. 
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Waterpilot FMX167 Installation 

3.3.2 Installing Waterpilot with cable mounting screw 

POI-FMX167rz-17-11-xx-n-005 

Fig. 6: Installing the Waterpilot FMX 167 with cable mounting screw, here depicted with C 1 1/2 thread 

Extension cable 

2 Mounting screw cap nut 
3 Sealing ring 
4 Clamping sleeve 

5 Mounting screw adapter 
6 Top edge of clamping sleeve 

7 required length of extension cable and FMX167 probe before assembly 
7' after assembly Pos. 7 is located next to the mounting screw with 

C 1 1/2 thread- sealing surface of mounting screw adapter 
1 1/2 NPT thread run-out of mounting screw adapter 

Note! 
If you want to lower the level probe to a certain depth, place the top edge of the clamping sleeve 
4 cm (1.57 in) higher than the required depth. Then push the extension cable and the clamping 
sleeve into the adapter as described in the following Section, Step 6. 

How to mount the cable mounting screw with G 1 1 /2 or NPT thread: 

1. Mark required length of extension cable, refer to "Note" on this Page. 

2. Insert probe through measuring opening and carefully lower on extension cable. 
Fix extension cable to prevent it from slipping. 

3. Push adapter (Pos. 5) over extension cable and screw tightly in measuring opening. 

4. Push sealing ring (Pos. 3) and cap (Pos. 2) from top onto cable. Press sealing ring into cap. 

5. Place clamping sleeve (Pos. 4) around extension cable (Pos. 1) acc. to Figure 6. 
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Installation Waterpilot FMX.167 

ckA 

6. Push extension cable and clamping sleeve (Pos. 4) into adapter (Pos. 5). 

7. Push cap (Pos. 2) and sealing ring (Pos. 3) onto adapter (Pos. 5) and screw tightly to adapter. 

Note! 
Remove the cable mounting screw in the opposite sequence of operation to installation. 

3.3.3 Mounting the terminal box 
Mount the optional terminal box with four screws (M 4). -> For dimensions of the terminal box, 
please refer to the Technical Information for Waterpilot TI351P, "Mechanical construction" section 
(-4 see also: www.endress.com -> Download). 

3.3.4 Mounting the temperature transmitter TMT181 

Fig. 7: Mounting the temperature transmitter, depicted here with terminal box 

Only open terminal box with a screwdriver. 

1 Mounting screws 
2 Mounting springs 
3 Temperature transmitter TMT181 

4 Circlips 
5 Terminal box 

How to mount the temperature transmitter: 

1. Insert the mounting screws (Pos. 1) with the mounting springs (Pos. 2) through the boring of 

the temperature transmitter (Pos. 3). 

2. Fix the mounting screws with the circlips (Pos. 4). 
The circlips, mounting screws and springs are contained in the scope of supply of the 
temperature transmitter. 

3. Screw the temperature transmitter tightly in the field housing. (thread tapper max. 6 mm 
(0.23 in)) 

Warning! 
To prevent damage to the temperature transmitter, do not tighten the mounting screw too tightly. 

3.4 Checking the installation 
Check that all screws are seated firmly. 
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Waterpilot FMX167 Wiring 

4 Wiring 

4.1 Connecting the device 
Note! 
When using the measuring device in hazardous areas, installation must comply with the 
corresponding national standards and regulations and the Safety Instructions (XAs) or Installation or 
Control Drawings (ZDs). 

The supply voltage must match the supply voltage on the nameplate. (--> See also Page 6 ff, 

Sections 2.1.1 and 2.1.2.) 
Switch off supply voltage before you connect the device. 
The cable must end in a dry room or in a proper terminal box. The terminal box with GORE-TEX® 
filter, IP 66/IP 67 from Endress+Hauser is suitable for outdoor installation. 
Connect device acc. to the following figures. A polarity protection is integrated in the Waterpilot 
FMX167 and the temperature transmitter TMT181. Changing the polarities will not destroy the 
devices. 

Waterpilot FMX167, Standard 

10...30 V DC 

ac. 4...20 mA 

T 

BK 

FMX167 

POI-FAM1X107x1-04-xl-Kx-K1-038 

Fig. 8: FMX167 electrical connection, versions "7" or 
"3" for Feature 70 "Additional options" in the 
order code. 

Waterpilot FMX167 with Pt 100 

10..30 V DC 

4...20 mA 

RL 

t- ---------- - 

RD BK YE BU 

Pt 100 

FMX167 

POI-FMX16711-0641-xx-11-006 

Fig. 9: FMX 167 electrical connection with Pt 100, 

versions "I" or "4" for Feature 70 "Additional 
options" in the order code. 

Not for FMX167 with outer diameter = 29 mm 
(1.15 in) 

I Not for FMX167 with outer diameter = 29 mm 1 

(1.15 in) 

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown 
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Wiring Waterpilot FMX167 

Waterpilot FMX167 with Pt 100 and temperature transmitter TMT181 (4...20 mA) 

FOI-FALX167ru-04-xx-x-n-00 

Fig. 10: FMX167 with Pt 100 and TMTI81 temperature transmitter (4...20 mA), 

version "5" for Feature 70 in the order code 

1 Not for FMX167 with outer diameter = 29 mm (1.15 in) 

Wire colours: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown 

4.1.1 Supply voltage 

Certificate Supply voltage 

FMX167 FMX167 + Pt 100 Temperature transmitter 
TMT181 

Standard 10...30 V DC 10...30 V DC 8...35 V DC 

4.1.2 Cable specification 

FMX167 with optional Pt 100 
- Commercially available installation cable 
- Terminals in terminal box FMX 167: 0.08...2.5 mm2 

Temperature transmitter TMT181 (optional) 
- Commercially available installation cable 
- Terminals in terminal box FMX 167: 0.08...2.5 mm2 
- Transmitter terminals: max. 1.75 mm2 

Note! 
For versions with outer diameter = 22 mm (0.87 in) and 42 mm (1.66 in) the extension cables are 
shielded. In the following cases Endress+Hauser recommends use of a shielded cable for the cable 
extension: 

for large distances between extension cable end and display and/or evaluation unit, 
for large distances between extension cable end and temperature transmitter 
for directly connecting Pt 100 signals to the display and/or evaluation unit. 
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Waterpilot FMX167 Wiring 

4.1.3 Power consumption/current drain 

FMX167 FMX167 + Pt 100 Temperature transmitter 
TMT181 

Power consumption 5 0.675 W at 30 V DC 5 0.675 W at 30 V DC 5 0.875 W at 35 V DC 

Current drain max. 5 22.5 mA 
min. 3.5 mA 

max. 5 22.5 mA 

min. 3.5 mA 

Pt 100: 55. 0.6 mA 

max. 5 25 mA 

min. 3.5 mA 

4.1.4 Load 

The maximum load resistance is dependent on the supply voltage (Ub) and must be determined for 

every current loop separately. Refer to the equations and diagrams for "FMX 167" and "Temperature 
transmitter". 
The total resistance resulting from the resistances of the connected devices, the connecting cable 
and if necessary, the resistor of the extension cable may not exceed the load resistance. 

FMX167 

tot 0.0225 A 

Ub- 10 V 
2 0.09 

m 
I - Radd r 

POI{MX16717-16-11-n-a-CC0 

Temperature transmitter 

Ub -8 V 
R < tot - 0.025 A 

Radd 

FOI4MX107[P16-u-rx-6--001 

= Max. load resistance NV 

Radd = additional resistances, e.g. resistance of evaluating device and/or the display instrument line resistance 

Ub = Supply voltage Al 
I = Simple length of extension cable NI (cable resistance per wire 0,09 SI/ m) 

[n] 
888 

666 

444 

222 

Fig. 11: 

10 15 20 25 30 UB 

POI-F10167,1-05-u-n-u-001 

Load chart FMX167 for estimating load 
resistance. Subtract the additional 
resistances, e.g. resistance of extension cable, 

from the calculated value as shown in the 
equation. 

[Q] 
1080 

880 

680 

480 

280 

80 

8 10 15 20 25 30 35 UB 

POI-FMX1671x-05-u-rz-E1-O00 

Fig. 12: Load chart temperature transmitter for 
estimating load resistance. Subtract the 

additional resistances from the calculated 
value as shown in the equation. 
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Wiring Waterpilot FMX167 

4.2 Wiring up the measuring unit 

4.2.1 Overvoltage protection 
Note! 

In order to protect the Waterpilot FMX167 and the temperature transmitter TMT181 from large 
transients, Endress+Hauser recommends the installation of an overvoltage protector upstream 
and downstream of the display and/or evaluation device as shown in the figure. 
The Waterpilot FMX 167 has an integrated overvoltage protection to EN 61000 of 1.2 kV as 

standard. 

Pt 100 

8 
4...20 mA 

0 

Pt 100 

OP 

ft OP 

Temperature 

4...20 mA 

0 

0 

Level 

4...20 mA 

ft 
Temperature 

4...20 mA 

Level 
OP 

OP 

0 

OP 

3 

OP 

OP 

Power 
supply 

Power 
supply 

Power 
supply 

POI -FMX 101[1-1,2 x-nde-006 

Fig. 13: Wiring up the measuring unit 

1 Power supply, display and evaluation unit with one input for Pt 100 

2 Power supply, display and evaluation unit with one input for 4...20 mA 

3 Power supply, display and evaluation unit with two inputs for 4...20 mA 

OP Overvoltage protection e.g. HAW from Endress+Hauser 

4.3 Checking the wiring 
Perform the following checks after completing electrical installation of the device: 

Does the supply voltage match the specifications on the nameplate? 
Is the device connected as per Section 4.1? 
Are all screws firmly tightened? 
Optional terminal box: are the cable glands tight? 
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Waterpilot FMX167 Operation 

5 Operation 
Note! 
Endress+Hauser offers extensive measuring point solutions with display and/or evaluation units for 

the Waterpilot FMX167 and the temperature transmitter TMT181. For more information, please 
contact your nearest Endress+Hauser Service Organisation. For contact addresses, please go to 

www.endress.com/worldwide. 

6 Maintenance 
No special maintenance work is required for the Waterpilot FMX167 or for the optional temperature 
transmitter TMT181. 

6.1 Exterior cleaning 
Please note the following points when cleaning the exterior of the device: 

Do not use a cleaning agent that is aggressive to the housing surface or the seal. 

Waterpilot FMX167: avoid any mechanical damage to the membrane or the extension cable. 
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Accessories Waterpilot FMX167 

7 Accessories 
There are a number of accessories available for the Waterpilot FMX167. You can order them 
separately from Endress+Hauser. 

Mounting clamp 
Endress+Hauser offers a mounting clamp for simple FMX167 mounting. -> See also Page 10, 
Section 3.3.1. 
Material: 1.4435 (AISI 316L) and glass fiber reinforced PA (polyamide) 
Order number: 52006151 

Terminal box 
Terminal box IP 66/IP 67 with GORE-TEX® filter incl. 3 mounted terminals. 
The terminal box is also suitable for installing a temperature transmitter (Order No. 52008794) 
or for four additional terminals (Order No. 52008938). -> See also Page 12, Section 3.3.4. 
Order number: 52006152 

Additional weight for FMX167 with d0=22 mm (0.87 in) and d0=29 mm (1.15 in) 

POI4MX167xxx-C6n-rvxvOle 

To prevent sideways movement leading to measuring errors or to ensure that the device lowers 
into a guide tube, Endress+Hauser provides additional weights. 
You can screw several weights together. The weights are then attached directly to the FMX167. 
For FMX167 with outer diameter = 29 mm (1.15 in), a maximum of 5 weights may be screwed 
on to FMXI67. 
Material: 1.4435 (AISI 316L) 
Weight: 300 g 

Order number: 52006153 

Temperature transmitter TMT181 (4...20 mA) 
Temperature transmitter, 2-wire, preset for measuring range from -20...+80°C (-4...+176°F). 
This setting offers an easily displayable temperature range of 100 K. Note that the Pt 100 
resistance thermometer is designed for a temperature range of -10...+70°C (+14...+158°F). 
-> See also Page 12, Section 3.3.4. 
Order number: 52008794 
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Waterpilot FMX167 Accessories 

Cabel mounting screw 
Endress+Hauser offers extension cable mounting screws to simplify the installation of the 
FMX167 and to close the measuring open. See also Page 11, Section 3.3.2. 
Material: 1.4301 (AISI 304) 
Order number for extension cable mounting screw with G 1 1/2 A thread: 52008264 
Order number for extension cable mounting screw with 1 1/2 NPT thread: 52009311 

Terminals 
Four terminals in strip for FMX167 terminal box, suitable for wire cross-section of 
0.08...2.5 mm2 

Order number: 52008939 

Test adapter for FMX167 with do=22 mm (0.87 in) and do=29 mm (1.15 in) 

POI-FMX167xxx-03.-n-xl.013 

Abb. 14: Test adapter 

A Connection suitable for level probe FMX167 
B Connection compressed air hose, internal diameter, quick hose gland 4 mm (0.157 in) 

Endress+Hauser offers a test adapter to simplify the function test of level probes. 
Note the maximum pressure for the compressed air hose and the maximum level probe overload. 
(-* For the maximum level probe overload refer to Technical Information for Waterpilot TI351 P 

or Internet: www.endress.com -> Download) 
The maximum pressure for the supplied quick hose gland is 10 bar (145 psi). 
Adapter material: 1.4301 (AISI 304) 
Quick hose gland material: Anodized aluminum 
Adapter weight: 39 g 

Order number: 52011868 
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Trouble-shooting Waterpilot FMX167 

20 

8 Trouble-shooting 

8.1 Faults on Waterpilot FMX167 and 
Waterpilot FMX167 with optional Pt 100 

Error description Cause Action 

No measuring signal Connection of 4...20 mA line 

incorrect 
Connect device acc. to Section 4.1, 
Page 13. 

No supply voltage over 4...20 mA line Check current loop. 

Supply voltage too low (min. 10 V DC) - Check supply voltage. 
- Total resistance grater than max. 

load resistance, refer to Section 4.1, 
Page 15. 

Waterpilot defective Replace Waterpilot. 

Temperature measuring value 
inaccurate/incorrect (only with 
Waterpilot FMX167 with Pt 100) 

Pt 100 connected to 2-wire circuit, 
line resistance not compensated 

- Compensate line resistance. 
- Connect Pt 100 as 3-wire or 4-wire 

circuit. 

8.2 Faults of temperature transmitter TMT181 

Error description Cause Action 

No measuring signal Connection of 4...20 mA line 

incorrect 
Connect device acc. to Section 4.1, 
Page 13. 

No supply voltage over 4...20 mA line Check current loop. 

Supply voltage too low (min. 8 V DC) - Check supply voltage. 
- Total resistance grater than max. 

load resistance, refer to Section 4.1, 

Page 13. 

Error current 3,6 mA or 21 mA Connection of Pt 100 incorrect Connect device acc. to Section 4.1, 
Page 13. 

Connection of 4...20 mA line 

incorrect 
Connect device acc. to Section 4.1, 
Page 13. 

Pt 100 resistance thermometer 
defective 

Replace Waterpilot FMX167. 

Temperature transmitter defective Replace temperature transmitter. 

Measuring value inaccurate/incorrect Pt 100 connected in 2-wire circuit, 
line resistance not compensated 

- Compensate line resistance. 
- Connect Pt 100 as 3-wire or 4-wire 

circuit. 
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Waterpilot FMXI 67 Technical Data 

8.3 Spare Parts 
Note! 
You can order spare parts directly from your nearest Endress+Hauser Service Organisation. 

Membrane protective cap 
5 pieces in set 
Order No.: 52008999 

Pressure compensation set 
E 10 pieces in set, comprising Teflon filter and sleeve for extension cable 

Order No.: 52005578 

9 Technical Data 
For technical data, please refer to the Technical Information for Waterpilot T1351 P 

(-4 see also: www.endress.com -> Download). 
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A 
Accessories 18 

C 
Cable specification 14 
Current drain 15 

E 
Electrical connection 13 

I 
Incoming acceptance 8 

L 
Load 15 

M 
Membrane protective cap 21 

Mounting cable mounting screw 11 

Mounting clamp 10 

Mounting Temperature transmitter TMT181 12 

Mounting terminal box 12 

N 
Nameplate Temperature transmitter TMT181 7 

Nameplate Waterpilot FMX167 6 

0 
Overvoltage protection 16 

P 
Power consumption 15 

Pressure compensation set 21 

S 
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L 

Declaration of Contamination 
Erklarung zur Kontamination 

Endress+Hauser /FP 
People for Process Automation 

Because of legal regulations and for the safety of our employees and operating equipment, we need the "declaration of 
contamination", with your signature, before your order can be handled. Please make absolutely sure to include it with 
the shipping documents, or - even better - attach it to the outside of the packaging. 
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die 
unterschriebene "Erklarung zur Kontamination", bevor 1hr Auftrag bearbeitet werden kann. Legen Sie diese unbedingt den 
Versandpapieren bei oder bringen Sie sie idealerweise auBen an der Verpackung an. 

Type of instrument / sensor 
Gerate-/Sensortyp 

Process data/Prozessdaten Temperature / Temperatur 

Medium and warnings 
Warnhinweise zum Medium 

Conductivity / Leitfahigkeit 

Serial number 
Seriennummer 

NI Pressure / Druck 

S 
I 

Viscosity / Viskositat 

[ Pa I 

[mm2 /s[ 

Medium /concentration 
Medium /Konzentration 

identification 
CAS No. 

flammable 
entziindlich 

toxic 
giftig 

corrosive 
atzend 

armfu/ h 
irritant 

gesundheits- 
schadlich/ 

reizend 

other * 

sonstiges * 

harmless 
unbedenklich 

Process 
medium 
Medium im 
Prozess 
Medium for 
process cleaning 
Medium zur 
Prozessreinigung 
Returned part 
cleaned with 
Medium zur 
Endreinigung 

* explosive; oxidising; dangerous for the environment; biological risk; radioactive 
* explosiv brandfordemd; umweltgefahrlich; biogefahrlich; radioaktiv 

Please tick should one of the above be applicable, include security sheet and, if necessary, special handling instructions. 
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschnften beilegen. 

Reason for return / Grund zur Rdcicsendung 

Company data / Angaben zum Absender 

Company / Firma Contact person / Ansprechpartner 

Department / Abteilung 

Address / Adresse Phone number/ Telefon 

Fax / E-Mail 

Your order No. / lhre Auftragsnr. 

We hereby certify that the returned parts have been carefully cleaned. To the best of our knowledge they are free from any residues in 
dangerous quantities. 
Hiermit bestatigen wir, class die zunickgesandten Teile sorgfaltig gereinigt wurden, und nach unserem Wissen fret von Riickstanden in 

gefahrbringender Menge sind. 

(place, date / Orr, Datum) (Company stamp and legally binding signature) 
(Firmenstempel und rechtsverbindliche Unterschrift) 
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www.endress.com/worldvvide 

Endress+Hauser 
People for Process Automation 
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Operating Instructions 
VEGABAR 74 
4 ... 20 mA/HART 

Process pressure/ 
Hydrostatic 
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Supplementary documentation 

Information: 
Depending on the ordered version, supplementary documen- 
tation belongs to the scope of delivery. You find this 
documentation in chapter "Product description". 

Instructions manuals for accessories and replacement 
parts 

Tip: 
To ensure reliable setup and operation of your VEGABAR 74, 
we offer accessories and replacement parts. The associated 
documents are: 

Supplementary instructions manual 32036 "Welded socket 
and seals" 
Operating instructions manual 32798 "Breather housing 
VEGABOX 02" 
Operating instructions manual 20591 "External indicating 
and adjustment unit VEGADIS 12' 
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About this document 

1 About this document 

1.1 Function 

This operating instructions manual provides all the information 
you need for mounting, connection and setup as well as 
important instructions for maintenance and fault rectification. 
Please read this information before putting the instrument into 
operation and keep this manual accessible in the immediate 
vicinity of the device. 

1.2 Target group 

This operating instructions manual is directed to trained 
personnel. The contents of this manual should be made 
available to these personnel and put into practice by them. 

1.3 Symbolism used 

311 

Information, tip, note 
This symbol indicates helpful additional information. 

A Caution: If this warning is ignored, faults or malfunc- 
tions can result. 
Warning: If this warning is ignored, injury to persons and/or 
serious damage to the instrument can result. 
Danger: If this warning is ignored, serious injury to persons 
and/or destruction of the instrument can result. 

Ex applications 
This symbol indicates special instructions for Ex applications. 

List 
The dot set in front indicates a list with no implied sequence. 

4 Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a procedure. 
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For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions manual 
must be carried out only by trained specialist personnel 
authorised by the operator. 

During work on and with the device the required personal 
protection equipment must always be worn. 

2.2 Appropriate use 

VEGABAR 74 is a pressure transmitter for measurement of 
gauge pressure, absolute pressure and vacuum. 

You can find detailed information on the application range in 

chapter "Product description". 

Operational reliability is ensured only if the instrument is 
properly used according to the specifications in the operating 
instructions manual as well as possible supplementary 
instructions. 

Due to safety and warranty reasons, any invasive work on the 
device beyond that described in the operating instructions 
manual may be carried out only by personnel authorised by the 
manufacturer. Arbitrary conversions or modifications are 
explicitly forbidden. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can give rise to 
application-specific hazards, e.g. vessel overfill or damage to 
system components through incorrect mounting or adjustment 

2.4 General safety instructions 

This is a high-tech instrument requiring the strict observance of 
standard regulations and guidelines. The user must take note 
of the safety instructions in this operating instructions manual, 
the country-specific installation standards as well as all 
prevailing safety regulations and accident prevention rules. 

The instrument must only be operated in a technically flawless 
and reliable condition. The operator is responsible for trouble- 
free operation of the instrument. 
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For your safety 

During the entire duration of use, the user is obliged to 
determine the compliance of the required occupational safety 
measures with the current valid rules and regulations and also 
take note of new regulations. 

2.5 Safety approval markings and safety tips 

The safety approval markings and safety tips on the device 
must be observed. 

2.6 CE conformity 

VEGABAR 74 is in CE conformity with EMC (89/336/EWG), 
fulfils NAMUR recommendation NE 21 and is in CE conformity 
with LVD (73/23/EWG). 

Conformity has been judged according to the following 
standards: 

EMC: 
- Emission EN 61326: 2004 (class B) 

- Susceptibility EN 61326: 2004 including supplement A 

LVD: EN 61010-1: 2001 

VEGABAR 74 is not subject to the pressure device guideline)) 

2.7 Fulfilling NAMUR recommendations 

VEGABAR 74 fulfills the following NAMUR recommendations: 

NE 21 (interference resistane and emitted interference) 
NE 43 (signal level for failure information) 
NE 53 (compatibility sensor and indicating/adjustment 
components) 

VEGA instruments are generally upward and downward 
compatible: 

Sensor software to DTM VEGABAR 74 HART 
DTM VEGABAR 74 for adjustment software PACTwareTM 

The parameter adjustment of the basic sensor functions is 
independent of the software version. The range of available 
functions depends on the respective software version of the 
individual components. 

The software version of VEGABAR 74 HART can be read out 
via PACTwareTM 

1) Due to the flush diaphragm, no own pressure compartment is formed. 
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For your safety 

You can view all software histories on our website www.vega. 
corn. Make use of this advantage and get registered for update 
information via e-mail. 

2.8 Safety instructions for Ex areas 

Please note the Ex-specific safety information for installation 
and operation in Ex areas. These safety instructions are part of 
the operating instructions manual and come with the Ex- 
approved instruments. 

2.9 Environmental instructions 

Protection of the environment is one of our most important 
duties. That is why we have introduced an environment 
management system with the goal of continuously improving 
company environmental protection. The environment man- 
agement system is certified according to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the environ- 
mental instructions in this manual: 

Chapter "Packaging, transport and storage" 
Chapter "Disposer 
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Product description 

Scope of delivery 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 

VEGABAR 74 pressure transmitter 
Documentation 
- this operating instructions manual 
- Test certificate for pressure transmitters 
- Ex-specific "Safety instructions" (with Ex-versions) 
- if necessary, further certificates 

Components VEGABAR 74 consists of the following components: 

Process fitting with measuring cell 
Housing with electronics 
Connection cable (direct cable outlet) 

The components are available in different versions. 

Fig. 1: Example of a VEGABAR 74 with process fitting 611/2 A 
1 Connection cable 
2 Housing with electronics 
3 Process fitting with measuring cell 
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Product description 

Area of application 

3.2 Principle of operation 

VEGABAR 74 is a pressure transmitter for use in the paper, 
food processing and pharmaceutical industry. Thanks to the 
high protection class IP 68/IP 69K it is particularly suitable for 
use in humid environment. Depending on the version, it is used 
for level, gauge pressure, absolute pressure or vacuum 
measurements. Measured products are gases, vapours and 
liquids, also with abrasive contents. 

Functional principle The sensor element is the CERTEC® measuring cell with 
flush, abrasion resistant ceramic diaphragm. The hydrostatic 
pressure of the medium or the process pressure causes a 

capacitance change in the measuring cell via the diaphragm. 
This change is converted into an appropriate output signal and 
outputted as measured value. 

The CERTEC® measuring cell is also equipped with a 
temperature sensor. The temperature value can be processed 
via the signal output. 

Supply Two-wire electronics 4 ... 20 mA/HART for power supply and 
measured value transmission over the same cable. 

The supply voltage range can differ depending on the 
instrument version. 

The data for power supply are stated in chapter "Technical 
data" in the "Supplement". 

3.3 Operation 

VEGABAR 74 4 ... 20 mA/HART can be adjusted with different 
adjustment media: 

with external adjustment/indication VEGADIS 12 

an adjustment software according to FDT/DTM standard, 
e.g. PACTwareTM and PC 
with a HART handheld 

The kind of adjustment and the adjustment options depend on 
the selected adjustment component. The entered parameters 
are generally saved in the respecitive sensor, when adjusting 
with PACTwareTM and PC optionally also in the PC. 
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Product description 

Packaging 

Transport 

Transport inspection 

Storage 

3.4 Packaging, transport and storage 

Your instrument was protected by packaging during transport. 
Its capacity to handle normal loads during transport is assured 
by a test according to DIN EN 24180. 

The packaging of standard instruments consists of environ- 
ment-friendly, recyclable cardboard. For special versions, PE 
foam or PE foil is also used. Dispose of the packaging material 
via specialised recycling companies. 

Transport must be carried out under consideration of the notes 
on the transport packaging. Nonobservance of these instruc- 
tions can cause damage to the device. 

The delivery must be checked for completeness and possible 
transit damage immediately at receipt. Ascertained transit 
damage or concealed defects must be appropriately dealt 
with. 

Up to the time of installation, the packages must be left closed 
and stored according to the orientation and storage markings 
on the outside. 

Unless otherwise indicated, the packages must be stored only 
under the following conditions: 

Not in the open 
Dry and dust free 
Not exposed to corrosive media 
Protected against solar radiation 
Avoiding mechanical shock and vibration 

Storage and transport tem- Storage and transport temperature see "Supplement - 
perature Technical data - Ambient conditions" 

Relative humidity 20 ... 85 % 
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Mounting 

Materials, wetted parts 

Temperature limits 

Connection 

4 Mounting 

4.1 General instructions 

Make sure that the wetted parts of VEGABAR 74, especially 
the seal and process fitting, are suitable for the existing 
process conditions such as pressure, temperature etc. as well 
as the chemical properties of the medium. 

You can find the specifications in chapter "Technical data" in 

the "Supplement'. 

Higher process temperatures often mean also higher ambient 
temperatures. Make sure that the upper temperature limits 
stated in chapter "Technical data" for the environment of the 
electronics housing and connection cable are not exceeded. 

Fig. 2: Temperature ranges 
1 Process temperature 
2 Ambient temperature 

The connection cable has a capillary for atmospheric 
pressure compensation 

--> Lead the cable end into a dry space or into a suitable 
terminal housing. 

Information: 
1 VEGA recommends the breather housing VEGABOX 02 or the 

indication/adjustment VEGADIS 12. Both contain terminals 
and a ventilation filter for pressure compensation. For 
mounting outdoors, a suitable protective cover is available. 
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Mounting 

Sealing/Screwing In threaded 
versions 

Sealing/Screwing in flange 
versions 

Sealing/Screwing in hygienic 
fittings 

4.2 Mounting steps 

Seal the thread with teflon, hemp or a similar resistant seal 
material on the process fitting thread 11/2 NPT. 

-4 Screw VEGABAR 74 into the welded socket. Tighten the 
hexagon on the process fitting with a suitable wrench. 
Wrench size, see chapter "Dimensions". 

Seal the flange connections according to DIN/ANSI with a 

suitable, resistant seal and mount VEGABAR 74 with suitable 
screws. 

Use the seal suitable for the respective process fitting. You can 
find the components in the line of VEGA accessories in the 
supplementary instructions manual "Welded socket and 
seals". 
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Connecting to power supply 

Note safety instructions 

Take note of safety 
instructions for Ex 
applications 

Select power supply 

5 Connecting to power supply 

5.1 Preparing the connection 

Always keep in mind the following safety instructions: 

Connect only in the complete absence of line voltage 
If overvoltage surges are expected, versions with inte- 
grated overvoltage arresters should be used or external 
overvoltage arresters should be installed 

Tip: 
1 We recommend the version of VEGABAR 74 with integrated 

overvoltage arrester or VEGA type USB62-36G.X as external 
overvoltage arreaster. 

Selecting connection cable 

In hazardous areas you should take note of the appropriate 
regulations, conformity and type approval certificates of the 
sensors and power supply units. 

Power supply and current signal are carried on the same two- 
wire cable. The voltage supply range can differ depending on 
the instrument version. 

The data for power supply are stated in chapter "Technical 
data" in the "Supplement'. 

Provide a reliable separation of the supply circuit from the 
mains circuits according to DIN VDE 0106 part 101. 

VEGA power supply units VEGATRENN 149AEx, VEGASTAB 
690, VEGADIS 371 as well as all VEGAMETs meet this 
requirement. When using one of these instruments, protection 
class III is ensured for VEGABAR 74. 

Bear in mind the following factors regarding supply voltage: 

Output voltage of the power supply unit can be lower under 
nominal load (with a sensor current of 20.5 mA or 22 mA in 

case of fault message) 
Influence of additional instruments in the circuit (see load 
values in chapter "Technical data") 

VEGABAR 74 is connected with standard two-wire cable 
without screen. An outer cable diameter of 5 9 mm ensures 
the seal effect of the cable gland when connecting via 
VEGABOX 02 or VEGADIS 12. If electromagnetic interference 
is expected which is above the test values of EN 61326 for 
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Connecting to power supply 

Cable screening and ground- 
ing 

Select connection 
cable for Ex applica- 
tions 

VLF 

industrial areas, screened cable should be used. For HART 
multidrop operation we recommend as standard practice the 
use of screened cable. 

Fig. 3: Connection of VEGABAR 74 

1 Direct connection 
2 Connection via VEGABOX 02 or VEGADIS 12 

If screened cable is necessary, connect the cable screen on 
both ends to ground potential. In the VEGABOX 02 or 

VEGADIS 12, the screen must be connected directly to the 
internal ground terminal. The ground terminal on the outside of 

the housing must be connected to the potential equalisation 
(low impedance). 

If potential equalisation currents are expected, the connection 
on the processing side must be made via a ceramic capacitor 
(e.g. 1 nF, 1500 V). The low frequency potential equalisation 
currents are thus suppressed, but the protective effect against 
high frequency interference signals remains. 

Take note of the corresponding installation regulations for Ex 
applications. In particular, make sure that no potential equal- 
isation currents flow over the cable screen. In case of 
grounding on both sides this can be achieved by the use of a 

capacitor or a separate potential equalisation. 
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Connecting to power supply 

Direct connection 

5.2 Connection procedure 

Proceed as follows: 

1 Wire the connection cable up to the connection compart- 
ment. The bending radius must be at least 25 mm.2) 

2 Connect the wire ends to the screw terminals according to 
the wiring plan 

Via VEGABOX 01 or VEGADIS Proceed as follows: 
12 

1 Snap connection housing onto the carrier rail or screw it to 
the mounting plate 

2 Loosen the cover screws and remove the cover 

3 Insert the cable through the cable entry into the connection 
housing housing 

4 Loosen the screws with a screwdriver 

5 Insert the wire ends into the open terminals according to 
the wiring plan 

6 Tighten the screws with a screwdriver 

7 Check the hold of the wires in the.terminals by lightly 
pulling on them 

8 Tighten the compression nut of the cable entry. The seal 
ring must completely encircle the cable 

9 Connect the supply cable according to steps 3 to 8 

10 Screw the housing cover back on 

The electrical connection is finished. 

2) The connection cable is already preconfectioned. Atter shortening the ca- 
ble, fasten the type plate with support again to the cable. 
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Connecting to power supply 

Direct connection 

Connection via VEGABOX 02 

5.3 Wiring plan 

Fig. 4: Wire assignment connection cable 
1 brown (+): to power supply or to the processing system 
2 blue (-): to power supply or to the processing system 
3 yellow: is only required with VEGADIS 12, otherwise connect to minus or 

with VEGABOX 01 to terminal 3') 
4 Screen 
5 Breather capillaries with filter element 

EOM: 

CEEICOM 
;LverAl igglOgus 

0 0 0 

Fig. 5: Terminal assignment VEGABAR 74 

1 To power supply or the processing system 
2 Screenq 

Wire number Wire colour/Polarity VEGABAR 74 terminal 

1 brown (+) 1 

2 blue (-) 2 

3 Yellow 2 

Screen Ground 

3) For customer-specific versions already connected with blue (-) when being 
shipped. 

4) Connect screen to ground terminal. Connect ground terminal on the outside 
of the housing as prescribed. The two terminals are galvanically connected. 
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Connecting to power supply 

Connection via VEGADIS 12 

Ilt:Mr.1=1:7;=; I 
121.1P-IlcsiFitilraUl.521111111PJ 

Mg" 

I 

Fig. 6: Terminal assignment; VEGADIS 12 

1 To power supply or the processing system 
2 Control instrument (4 ... 20 mA measurement) 
3 Screens 
4 Breather capillaries 
5 Suspension cable 

Wire number Wire colour/Polarity Terminal VEGADIS 
12 

1 brown (+) 1 

2 blue (-) 2 

3 Yellow 3 

S) Connect screen to ground terminal. Connect ground terminal on the outside 
of the housing as prescribed. The two terminals are galvanically connected. 
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Set up 

Adjustment volume 

Adjustment system 

6 Set up 

6.1 Setup steps without VEGADIS 12 

After mounting and electrical connection, VEGABAR 74 is 

ready for operation. 

4 Switch on voltage 

The electronics now carries out a self-check for approx. 2 

seconds. Then VEGABAR 74 delivers a current of 4 ... 20 mA 
according to the actual level. 

6.2 Setup steps with VEGADIS 12 

zero - measuring range begin 

span - measuring range end 
ti - Integration time 

Fig. 7: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 ( +1 key, change value (rising) 
3 (.1 key, change value (falling) 

With the rotary switch the requested function is selected 
With the (+1 and [-] keys, the signal current or the 
integration time are adjusted 
Finally the rotary switch is set to position "OPERATE'. 

The set values are transmitted to the EEPROM memory and 
remain there even in case of voltage loss. 

Adjustment steps, adjustment Proceed as follows for adjustment with VEGADIS 12: 

1 Open housing cover 

2 Connect hand multimeter to terminals 10 and 12 

3 Meas. range begin: Set rotary switch to "zero" 
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Set up 

4 Empty the vessel or reduce process pressure 

5 Set a current of 4 mA with the [+] and F] keys 

6 Meas. range end: Set rotary switch to "span" 

7 Fill the vessel or increase process pressure 

8 Set a current of 20 mA with the [4] and [-I keys 

9 Operation: Set rotary switch to "OPERATE' 

10 Close housing cover 

The adjustment data are effective, the output current 4 ... 20 mA 
corresponds to the actual level. 

Adjustment steps, Integration Proceed as follows for the adjustment of the integration time 
time with VEGADIS 12: 

1 Open housing cover 

2 Set rotary switch to "ti" 

3 By pushing the [-] key 10-times, make sure that the 
integration time is set to 0 sec. 

4 For every 1 sec. requested integration time, push the (+1 
key once. 

5 The integration time is the time required by the output 
current signal to reach 90 % of the actual height after a 
sudden level change. 

6 Set rotary switch to "OPERATE' 

7 Close housing cover 

Adjustment steps, scaling The display outputs the current 4 ... 20 mA as bar graph and 
digital value. 

With 4 mA no segment of the bar graph appears, with 20 mA 
all segments appear. This assignment is fix. 

You can scale the digital value to any value between -9999 ... 
+9999 via the adjustment module. 

Proceed as follows for scaling the indication of VEGADIS 12: 

1 Open housing cover 

2 Initial value: Set rotary switch to "zero" 

3 Set the requested value, e.g. 0 with the (+3 and F./keys 

4 Final value: Set the rotary switch to "span" 

5 Set the requested value, e.g. 1000 with the bland (-] keys 

6 Decimal point: Set the rotary switch to "point' 

7 With the (+3 and F./ keys you can adjust the requested 
value, e.g. 8888 (no decimal point) 
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Set up 

8 Set rotary switch to "OPERATE' 

9 Close housing cover 

The adjustment data are effective, the output current 4 ... 20 mA 
corresponds to the actual level. 
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Setup with PACTwarerm 

Connecting the PC to the 
signal cable 

7 Setup with PACTwareTM 

7.1 Connect the PC with VEGACONNECT 3 

VEGACONNECT 3 

PACTwareTM/ 

VEGA-DTM 

Fig. 8: Connecting the PC to the signal cable 
1 RS232 connection (with VEGACONNECT 3) or USB connection (with 

VEGACONNECT 4) 
2 VEGABAR 74 
3 HART adapter cable 
4 HART resistance 250 Ohm (optional depending on the processing) 

Necessary components: 

VEGABAR 74 
PC with PACTwareTM and suitable VEGA DTM 
VEGACONNECT 3 or 4 with HART adapter cable (art. no. 
2.25397) 
HART resistance approx. 250 Ohm 
Power supply unit 

Note: 
1 With power supply units with integrated HART resistance 

(internal resistance approx. 250 Ohm), an additional external 
resistance is not necessary (e.g. VEGATRENN 149A, VEGA- 
DIS 371, VEGAMET 381/624/625, VEGASCAN 693). In such 
cases, VEGACONNECT 3 can be connected parallel to the 
4 ... 20 mA cable. 
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Setup with PACTwaren" 

Connection via HART 

7.2 Connect the PC with VEGACONNECT 4 

Fig. 9: Connecting the PC via HART to the signal cable 
1 VEGABAR 74 

2 HART resistance 250 Ohm (optional depending on the processing) 
3 Connection cable with 2 mm pins and terminals 
4 Processing system/PLC/Voltage supply 

Necessary components: 

VEGABAR 74 
PC with PACTwareTM and suitable VEGA DTM 
VEGACONNECT 4 

HART resistance 250 Ohm (optional depending on the 
processing) 
Power supply unit or processing system 

Note: 
1 With power supply units with integrated HART resistance 

(internal resistance approx. 250 Ohm), an additional external 
resistance is not necessary. This applies, e.g. to the VEGA 
instruments VEGATRENN 149A, VEGADIS 371, VEGAMET 
381). Also usual Ex separators are most of the time equipped 
with a sufficient current limitation resistor. In such cases, 
VEGACONNECT 4 can be connected parallel to the 4 ... 20 mA 
cable. 
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Setup with PACTwareTM 

1 

7.3 Parameter adjustment with PACTwareTM 

Further setup steps are described in the operating instructions 
manual "DTM Collection/PACTwareTM" attached to each CD 
and which can also be downloaded from our homepage. A 
detailed description is available in the online help of 
PACTwareTM and the VEGA DTMs. 

Note: 
Keep in mind that for setup of VEGABAR 74, DTM-Collection 
in the actual version must be used. 

All currently available VEGA DTMs are provided in the DTM 
Collection on CD and can be obtained from the responsible 
VEGA agency for a token fee. This CD includes also the up-to- 
date PACTwareTM version. The basic version of this DTM 
Collection incl. PACTwareTM is also available as a free-of- 
charge download from the Internet. 

Go via www.vega.com and "Downloads" to the item "Soft- 
ware". 

7.4 Parameter adjustment with AMSTM and PDM 

For VEGA sensors, instrument descriptions for the adjustment 
programs AMSTM and PDM are available as DD or EDD. The 
instrument descriptions are already implemented in the current 
versions of AMSTM and PDM. For older versions of AMST"" and 
PDM, a free-of-charge download is available via Internet. 

Go via www.vega.com and "Downloads" to the item "Soft- 
ware". 

7.5 Saving the parameter adjustment data 

It is recommended to document or save the parameter 
adjustment data. They are hence available for multiple use or 
service purposes. 

The VEGA DTM Collection and PACTwareTM in the licensed, 
professional version provide suitable tools for systematic 
project documentation and storage. 
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Maintenance and fault rectification V/E 

8 Maintenance and fault rectification 

8.1 Maintenance 

When used as directed in normal operation, VEGABAR 74 is 

completely maintenance free. 

8.2 Fault clearance 

Reaction in case of failures The operator of the system is responsible for taken suitable 
measures to remove interferences. 

Causes of malfunction VEGABAR 74 offers maximum reliability. Nevertheless faults 
can occur during operation. These may be caused by the 
following, e.g.: 

Sensor 
Process 
Supply 
Signal processing 

Fault rectification The first measures to be taken are to check the output signals 
as well as to evaluate the error messages via the indicating 
and adjustment module. The procedure is described below. 
Further comprehensive diagnostics can be carried out on a PC 
with the software PACTwareTM and the suitable DTM. In many 
cases, the causes can be determined in this way and faults 
can be rectified. 

24 hour service hotline However, if these measures are not successful, call the VEGA 
service hotline in urgent cases under the phone no. +49 1805 
858550. 

The hotline is available to you 7 days a week round-the-clock. 
Since we offer this service world-wide, the support is only 
available in the English language. The service is free of 
charge, only the standard telephone costs will be charged. 

Checking the 4 ... 20 mA sig- Connect a handheld multimeter in the suitable measuring 
nal range according to the wiring plan. 

? 4 ... 20 mA signal not stable 

Level fluctuations 

4 Adjust integration time via PACTwareTM 

no atmospheric pressure compensation 

4 Check the capillaries and cut them clean 
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Reaction after fault rectifica- 
tion 

Maintenance and fault rectification 

4 Check the pressure compensation in the housing and 
clean the filter element, if necessary 

? 4 ... 20 mA signal missing 

Wrong connection to power supply 

4 Check connection according to chapter "Connection 
steps" and if necessary, correct according to chapter 
"Wiring plan" 

No voltage supply 

4 Check cables for breaks; repair if necessary 

supply voltage too low or load resistance too high 

- Check, adapt if necessary 

? Current signal 3.6 mA; 22 mA 

electronics module or measuring cell defective 

4 Exchange instrument or return instrument for repair 

In Ex applications, the regulations for the wiring of intrinsically 
safe circuits must be observed. 

Depending on the failure reason and measures taken, the 
steps described in chapter "Set up" must be carried out again, 
if necessary. 

8.3 Instrument repair 

If a repair is necessary, please proceed as follows: 

You can download a return form (23 KB) from the Internet on 
our homepage www.vega.com under: "Downloads - Forms 
and certificates - Repair form". 

By doing this you help us carry out the repair quickly and 
without having to call back for needed information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage-proof 
Attach the completed form and, if need be, also a safety 
data sheet outside on the packaging 
Please ask the agency serving you for the address of your 
return shipment. You can find the respective agency on our 
website www.vega.com under: "Company - VEGA world- 
wide" 
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Dismounting 

9 Dismounting 

9.1 Dismounting steps 

Warning: 
Before dismounting, be aware of dangerous process con- 
ditions such as e.g. pressure in the vessel, high temperatures, 
corrosive or toxic products etc. 

Take note of chapters "Mounting" and "Connecting to power 
supply' and carry out the listed steps in reverse order. 

9.2 Disposal 

The instrument consists of materials which can be recycled by 
specialised recycling companies. We use recyclable materials 
and have designed the electronics to be easily separable. 

WEEE directive 2002/96/EG 
This instrument is not subject to the WEEE directive 2002/96/ 
EG and the respective national laws (in Germany, e.g. 
ElektroG). Pass the instrument directly on to a specialised 
recycling company and do not use the municipal collecting 
points. These may be used only for privately used products 
according to the WEEE directive. 

Correct disposal avoids negative effects to persons and 
environment and ensures recycling of useful raw materials. 

Materials: see chapter "Technical data" 

If you cannot dispose of the instrument properly, please 
contact us about disposal methods or return. 
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10 Supplement 

10.1 Technical data 

General data 

Manufacturer 

Type name 

Parameter, pressure 

Measuring principle 

Communication interface 

VEGA Grieshaber KG, D-77761 Schiltach 

VEGABAR 74 

Gauge pressure, absolute pressure, vacuum 

Ceramic-capacitive, dry measuring cell 

None 

Materials and weights 

Material 316L corresponds to 1.4404 or 1.4435 

Materials, wetted parts 

- Process fitting 

- Diaphragm 

- Seal 

- Seal process fitting thread G1/2 A, 
G11/2 A 

Materials, non-wetted parts 
Housing 

- Ground terminal 

- Connection cable 

- type label support on cable 

Weight 

316L 

sapphire ceramic® (99.9 % oxide ceramic) 

FKM (e.g. Viton), Kalrez 6375, EPDM, Chem- 
raz 535 

Klingersil C-4400 

316L 

316Ti/316L 

PUR, FEP, PE 

PE-HART 

0.8 ... 8 kg (1.8 ... 17.6 Ibs), depending on 
process fitting 

Output variable 

Output signal 

Failure signal 

Max. output current 

Damping (63 % of the input variable) 

Step response or adjustment time 

Fulfilled NAMUR recommendations 

4 ... 20 mA/HART 

22 mA (3.6 mA), adjustable 

22.5 mA 

0 ... 10 s, adjustable 

70 ms (ti: 0 s, 0 ... 63 %) 

NE 43 

Additional output parameter - temperature 

Processing is made via HART-Multidrop 
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Range 

Resolution 

Accuracy 
in the range of 0 ... +100°C 
(+32 ... +212 °F) 

- in the range of -50 ... 0 °C 
(-58 ... +32 °F) and +100 ... +150 °C 
(+212 ... +302 °F) 

-50 ... +150 °C (-58 ... +302 °F) 

1 °C (1.8 °F) 

±3 K 

typ. ±4 K 

Input variable 

Adjustment 

Zero adjustable 

Span adjustable 

-20 ... +95 % of the nominal measuring range 

3.3 ... +120 % of the nominal measuring range 

Recommended max. turn down 10:1 

Nominal measuring ranges and overload resistance 

Nominal range Overload, max. pressures) Overload, min. pressure 

Gauge pressure 

0 ... 0.1 bar/0 ... 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa 

0 ... 0.2 bar/0 ... 20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

0 ... 0.4 bar/0 ... 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

0 ... 1 bar/0 ... 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa 

0 ... 2.5 bar/0 ... 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa 

0 ... 5 bar/0 ... 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa 

0 ... 10 bar/0 ... 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa 

0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa 

0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa -1 bar/-100 kPa 

-1 ... 0 bar/-100 ... 0 kPa '35 bar/3500 kPa -1 bar/-100 kPa 

-1 ... 1.5 bar/-100 ... 150 kPa 50 bar/5000 kPa -1 bar/-100 kPa 

-1 ... 5 bar/-100 ... 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa 

-1 ... 10 bar/-100 ... 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa 

-1 ... 25 bar/-100 ... 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa 

-1 ... 60 bar/-100 ... 6000 kPa 300 bar/30000 kPa -1 bar/-100 kPa 

-0.05 ... 0.05 bar/-5 ... 5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa 

-0.1 ... 0.1 bar/-10 ... 10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

6) Limited to 200 bar according to the pressure device directive. 
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Nominal range Overload, max. pres- 
sure6) 

Overload, min. pressure 

-0.2 ... 0.2 bar/-20 ... 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

-0.5 ... 0.5 bar/-50 ... 50 kPa 35 bar/3500 kPa -1 bar/-100 kPa 

Absolute pressure 

0 ... 0.1 bar/0 10 kPa 15 bar/1500 kPa 

0 ... 1 bar/0 ... 100 kPa 35 bar/3500 kPa 

0 ... 2.5 bar/0 250 kPa 50 bar/5000 kPa 

0 ... 5 bar/0 ... 500 kPa 65 bar/6500 kPa 

0 ... 10 bar /0 ... 1000 kPa 90 bar/9000 kPa 

0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa 

0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa 

Reference conditions and influencing variables (similar to DIN EN 60770-1) 

Reference conditions according to DIN EN 

- Temperature 

Relative humidity 

- Air pressure 

Determination of characteristics 

Characteristics 

Reference installation position 

Influence of the installation position 

61298-1 

+15 ... +25 °C (+59 ... +77 °F) 

45 ... 75 

860 ... 1060 mbar/86 ... 106 kPa 
(12.5 ... 15.4 psi) 

Limit point adjustment according to 
IEC 61298-2 

linear 

upright, diaphragm points downward 

<0.2 mbar/20 Pa (0.003 psi) 

Deviation determined according to the limit point method according to IEC 607707) 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Deviation 
- Turn down 1:1 up to 5:1 <0.075 

- Turn down up to 10:1 <0.015 % x TD 

Deviation with absolutely flush process fittings EV, FT 

% - Turn down 1:1 up to 5:1 <0.05 

- Turn down up to 10:1 <0.01 % x TD 

7) Incl. non-linearity, hysteresis and non-repeatability. 
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Deviation with absolute pressure measuring range 0.1 bar 
- Turn down 1:1 up to 5:1 <0.25 % x TD 

- Turn down up to 10:1 <0.05 % x TD 

Influence of the product or ambient temperature 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Average temperature coefficient of the zero signal 

In the compensated temperature range of 0 ... +100 °C (+212 °F), reference temperature 
20 °C (68 °F): 

Average temperature coefficient of the zero signal 

- Turn down 1:1 <0.05 %/10 K 

- Turn down 1:1 up to 5:1 <0.1 %/10 K 

- Turn down up to 10:1 <0.15 %/10 K 

Outside the compensated temperature range: 

Average temperature coefficient of the zero signal 
- Turn down 1:1 typ. <0.05 %/10 K 

Thermal change of the current output 

Applies also to the analogue 4 ... 20 mA current output and refers to the set span. 

Thermal change, current output <0.15 % at -40 ... +80 °C (-40 ... +176 °F) 

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1) 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Long-term drift of the zero signal <(0.1 % x TD)/1 year 

Total deviation (similar to DIN 16086) 

The total deviation (max. practical deviation) is the sum of basic accuracy and long-term 
stability: 

Ft0tal= Fped Fstab 

Fpert = V((FT)2 + (FKI)2) 

With 

- Ftwal: Total deviation 

- Fisett: Basic accuracy 

- Fstab: Long-term drift 
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FT: Temperature coefficient (influ- 
ence of medium or ambient tem- 
perature) 

- FKI: Deviation 

Ambient conditions 
Ambient, storage and transport temperature 
- Connection cable PE 

- Connection cable PUR, FEP 

-40 ... 

-40 ... 

+60 °C (-40 ... 

+85 °C (-40 ... 

+140 °F) 

+185 °F) 

Process conditions 

The specifications of the pressure stage are used as an overview. The specifications on the 
type plate are applicable. 

Pressure stage, process fitting 
- Thread 316L 

- Thread Alu 

Hygienic fittings 316L 

Flange 316L, flange with extension 
316L 

PN 60 

PN 25 

PN 10, PN 16, PN 25, PN 40 

PN 40 or 150 Ibs, 300 lbs 

Product temperature depending on the measuring cell seal 

FKM (e.g. Viton) 

EPDM 

- Kalrez 6375 (FFKM) 

- Chemraz 535 

Vibration resistance 

Shock resistance 

-20 ... +100 °C (-4 ... +212 °F) 

-40 ... +100 °C (-40 ... +212 °F), 1 h: 140 °C/ 
284 °F cleaning temperature 

-10 ... +100 °C (+14 ... +212 °F) 

-30 ... +100 °C (-22 ... +212 °F) 

mechanical vibrations with 4 g and 5 .. 100 Hza) 

Acceleration 100 g/6 ms9) 

Electromechanical data 

Connection cable 
- Configuration 

- Wire cross-section 

- wire resistance 

Standard length 

- max. length with VEGADIS 12 

four wires, one suspension cable, one breather 
capillary, screen braiding, metal foil, mantle 

0.5 mm2 (AWG no. 20) 

<0.036 Ohm/m (0.011 Ohm/ft) 

6 m (19.685 ft) 

200 m (656.168 ft) 

Tested according to the regulations of German Lloyd, GL directive 2. 

9) Tested according to EN 60068-2-27. 
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Min. bending radius at 25 °C/77 °F 25 mm (0.985 in) 

- Diameter approx. 8 mm (0.315 in) 

- Colour - standard PE Black 

- Colour - standard PUR Blue 

- Colour - Ex-version Blue 

Voltage supply 

Supply voltage 
- Non-Ex instrument 

- EEx is instrument 

Permissible residual ripple 
- <100 Hz 

- 100 Hz ... 10 kHz 

Load 

12 ... 36 V DC 

12 ... 29 V DC 

Uss <1 V 

U <10 mV 

see diagram 

Pg. 10: Voltage diagram VEGABAR 74 

1 HART load 
2 Voltage limit Ex instrument 
3 Voltage limit non-Ex instrument 
4 Voltage supply 

Load in conjunction with VEGADIS 12 see diagram 

32 VEGABAR 74 - 4 ... 20 mA/HART 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 328 of 365



Supplement 

Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12 
1 HART load 

2 Voltage limit Ex instrument 
3 Voltage limit non-Ex instrument 
4 Voltage supply 

Integrated overvoltage protection 

Nominal leakage current (8/20 us) 

Min. response time 

10 kA 

<25 ns 

Electrical protective measures 

Protection IP 68 (25 bar)/IP 69K 

Overvoltage category III 

Protection class III 

Approvals'0) 

ATEX ia 

Ship approvals 

Others 

ATEX II 1G EEx ia IIC T6; ATEX II 2G 
EEx ia IIC T6 

GL, LRS, ABS, CCS, RINA, DNV 

WHG 

,ol Deviating data in Ex applications: see separate safety instructions. 
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10.2 Dimensions 

VEGABAR 74 - threaded fitting 

GV GI GGIGN 

GG 

Fig. 12: VEGABAR 74 threaded fitting: GV = Gh A manometer connection EN 837, GI = Gh A inner G1' A, GG = G1h A, 
GN = 11/2 NPT, GM = Gl1/2 A 70 mm, GR = h NPT inner 1/2 NPT 
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VLF Supplement 

VEGABAR 74 - hygienic fitting 1 

E 
a 

E 

o 41,6 mm 

(1 41/u.) 

051 mm 

(2 1/64 

CC 

(3 5/18.) 

TA 

(2 334,4") 

CA 

(3 5/6,") 

LA 

(219/3 ) 

TB 

o 78 mm/092 mm 

(35/64 / 3 5/8') 

RA/RB 

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 1K CA = Tri-Clamp 2', LA = hygienic fitting with compression nu 
F40, TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent ON 25, RA/RB = bolting DN 40/DN 50 according to 
DIN 11851 
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VEGABAR 74 - hygienic fitting 2 

Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Anderson 3' long/short fitting 
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VEGABAR 74 - flange connection 

EA, FB, FE, FO, FH, Fl d5 

TV, TS 

0 DN PN D b k d2 d4 I RL d5 

EA 40 40 29/32' .54: 4 21/84' 4X0 .5/8.' 3'5/i 1/8" 

FS 50 40 6 +/2" 25/32' 4 59/6," 4x0 516,' 4 V." V.' - - 

FE 80 40 7 ne. ,5/,.- 6 ,e/6,4" 8x0 4544' 5 7/1 8" vs* 

0 " lbs D b k d2 d4 I RL d5 

FO 1 1/2" 150 5" I Via' 3 +466. 4X0 5/8" 2 7/g" Vs" 

FH 2" 150 6" 34" 4 3/44 4xo 5/8" 3 Ws" v." - - 

F1 3" 150 7 l/2" 34" 6 4x0 5/8" 6 lie" - - 

03 DN PN D b k d2 d4 f RL d5 

TV 50 40 6 1/2" 25/32' 4 59/84" 4)3 45/8.," 4 iiim 15" 1 1/2" 

TS 80 40 7 74," ,5/,6. 6 f 9/04" 8X0 454." 5 7/,e" Ve 1 1/2" 

Fig. 15: VEGABAR 74 - flange connection 
1 Range connection according to DIN 2501 
2 Flange fitting according to ANSI B16.5 
3 Flange with extension 
4 Order-specific 
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VEGABAR 74 - threaded fitting for paper industry 

Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = M44x1.25 
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VEGABAR 74 - extension fitting for paper industry 

E 
E 

o 41,6 mm 
(1 41169) 

085 mm 

(3'11321 

o 14 mm 

(3s/e.") 

E 
E 

C.) o 48 mm 

(1 57hp") 

115 mm 

(4 17/32 ) 

FT/EV 

E 
E 

U) 

E 

CD 

49?.. 
41,6 mm 

(1 41 /m ) 

E r 
E 3 

E 
E 

o 115 mm 

(4 17/32") 

o 38 mm 

EG 

(11/21 

U) 

E 

64,5 mm 

(2 35/89 ) 

Fig. 17: VEGABAR 74 - extension fitting for paper industry: EV/FT = absolutely flush for pulper (EV 2-times flattened), EG = 

extension for ball valve fitting (L = order-specific) 
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10.3 Industrial property rights 

10.4 Trademark 

VEGA product lines are global protected by industrial property rights. 
Further information see http://www.vega.com. 
Only in U.S.A.: Further information see patent label at the sensor housing. 

VEGA Produktfamilien sind weltweit geschiitzt durch gewerbliche Schutzrechte. 
Nahere Informationen unter http://www.vega.com 

Les lignes de produits VEGA sont globalement protegees par des droits de 
propriete intellectuelle. 
Pour plus d'informations, on pourra se referer au site http://www.vega.com. 

VEGA lineas de productos estan protegidas por los derechos en el campo de la 

propiedad industrial. 
Para mayor inforrnaci5n revise la pagina web http://wmv.vega.com. 

JIHHHH nporlyluent ttHiphasi BETA sauouworcs no acemy mHpy npasamli Ha 

HHTerineicryansHro co6ciaeHHOCTb. 
ganbHeRwro HHOopmaymo cmorpHre Ha cake http://wviw.vega.com 

VEGA*P.Ir'E±tASEAlinftr`tRiAV. 
1-17.12.110.2.F004<http://www.vega.com>. 

All brands used as well as trade and company names are 
property of their lawful proprietor/originator. 
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VIE 

VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone +49 7836 50-0 
Fax +49 7836 50-201 
E-mail: info@de.vega.com 
www.vega.com 

ISO 9001 

VIECAQ CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

© VEGA Grieshaber KG, Schiltach/Germany 2007 

Subject to change without prior notice 28432-EN-070718 

SP160 Jesmond Road Indooroopilly SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS987 Active 10/12/2014 Page 340 of 365



CERTIFICATE 
OF 

TEST 

Project:- PUMP STATION SP160 MANATON PARK 

Client:- BRISBANE CITY COUNCIL 

"Whelan Electrical Services Pty Ltd certify that the electrical 
installation, to the extent it is effected by the electrical work, has 
been tested to ensure it is electrically safe and is in accordance 
with the requirements of the wiring rules and any other standard 
applying to the electrical installation under the Electrical Safety 
Regulation 2002" 

Signed:- 
Vincent Whelan 

FAOFFICE\2008\Word\BCC Certificate of Test.doc 
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A 

B 

C 

4- 

F 

H 

10 12 13 14 

SP160 MANATON PARK 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX 
-, 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-KG300 SITE COVER SHEET 00 P1 A 

486/5/7-1(6301 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 A 

486/5/7-KG302 PUMP 01 SCHEMATIC DIAGRAM 02 P1 A 

486/5/7-KG303 PUMP 02 SCHEMATIC DIAGRAM 03 P1 A 

486/5/7-1(6304 RESERVED (SUMP PUMP/ 04 

486/5/7-KG305 GENERATOR CONTROL SCHEMATIC DIAGRAM 05 P1 A 

486/5/7-KG306 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 A 

486/5/7-K6307 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 A 

486/5/7-KG308 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 A 

486/5/7-KG309 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 A 

486/5/7-KG310 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 A 

486/5/7-KG311 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 A 

486/5/7-K6312 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 P1 A 

486/5/7-KG313 COMMON CONTROLS TERMINATION DIAGRAM 13 P1 A 

486/5/7-KG314 EQUIPMENT LIST 14 P1 A 

486/5/7-KG315 CABLE SCHEDULE 15 P1 A 

486/5/7-K6316 SWITCHBOARD LABEL SCHEDULE 16 P1 A 

486/5/7-KG317 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 A 

486/5/7-K6318 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 A 

486/5/7-KG319 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 P1 A 

486/5/7-KG320 RESERVED (CATHODIC PROTECTION UNIT) 20 

486/5/7-KG321 RESERVED (FIELD DISCONNECTION BOX) 21 

486/5/7-KG322 SWITCHBOARD GENERAL ARRANGEMENT - DOUBLE SIDED 22 P1 A 

486/5/7-KG323 SLAB & CONDUIT DETAILS 23 P1 A 

J 

A 07.07 ISSUED FOR CONSTRUCTION 
O 1.07 ISSUED FOR TENDER 

P.H. 

P.H. 

A.W. 

A.W. 

EMS ORAWM5 OR PART INEREOP IS PROTECTED BY TIE 
LAMS OF COPYRIGHT AND HAY No! BE COPED OR 

REPRODUCED WITHOUT TICE EXPRESS INIVISSION OF 

DIUSBAM WATER 

e 2006 

STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR NOT APPLICABLE 

NDRMAL SUPPLY MAIN SWITCH VOA XS258N1/160 

GENERATOR SUPPLY MAIN SWITCH 100A 0025041550 

PUMP1 CIRCUIT BREAKER 50A 0612561/50 

PUMP2 CIRCUIT BREAKER 50A XH12511.1/50 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

PUMP SOFT STARTER SIZE MSF-030 

PUMP RATING 18.54W 346 

PUMP LINE CONTACTOR CA7-43 

PUMP BYPASS CONTACTOR CA7-43 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

PUMP SOCKET OUTLET . INCLINE SLEEVE 09 3134013972 51(6158 

PUMP INLET PLUG HANDLE DS3 3138013972 . 3116013 

WET WELL LEVEL TRANSMITTER FM167-A2BNC1A3 4o 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER BR74XX6G1FHA2X 50m 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE NOT APPLICABLE 

RADIO DR900-06A02-D0 

EMERGENCY PUMPING TIME 210sef 

No of SINGLE POINT PROBES 1 

INCOMING MAINS SUPPLY CABLE 10mm1 

MAIN EARTHING CABLE 25me 

INCOMING GENERATOR SUPPLY CABLE TBAmmz 

PUMP MOTOR SUPPLY CABLE TBAmmz 

\ i 

DRAFTED P.HAGUE 

DRAFTING CHECK A.WITTHOFT 

Original Signed by P.HAGUE 

DESIGN 

16.1.07 

R.P.E0. No. DATE 

15 I 16 

STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE GIL IM10) ffIES NO IN SENSOR AND FAULT RELAY 

B INDIVIDUAL PUMP MOISTURE IN STATOR (MIS) SENSOR AND FAULT RELAY NO 

INDIVIDUAL PUMP TEMPERATURE ti5KI NO C BEARING SENSOR AND FAULT RELAY 

D INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH ti:E3 NO 

STATION DRY I/ELL TES NO . SUMP : :' 
F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS YES MG 
G STATION EMERGENCY STORAGE LEVEL SENSOR KM. NO 

H STATION DELIVERY PLOW-METER E NO 

I BACKUP COMMUNICATION OPTIONS YET. C:m 

J PUMP CONNECTION (Via De-contactors) YES Cffill 

K CATHODIC PROTECTION NO 

L MOTOR THERMISTORS (Via De-contactors) YES OM 
M ODOUR CONTROL NO 

N CURRENT TRANSFORMER :C METERING 11:Z4 NO 

0 PUMPS ELECTRICAL INTERLOCK (Generator only) YES CliEl 

P WET WELL WASHER .ir NO 

Q VALVE PIT PUMP rump PROBE EEIN NO AND LEVEL 

R TELEMETRY RADIO YES NC 
S WCT WELL ULTRASONIC L =VEL SENSOR la: NO 

T DOUBLE SIDED SWITCHBOARD YES DM 
U DELIVERY PRESSURE TRANSMITTER YES ma.' 

V EIES NO CHEMICAL DOSING 

Ong &Hoed by R.JANFADA 5192 16.1.07 SITE TITLE 

Sheet 00 

SP160 MANATON PARK SITE COVER SHEET 
PRINCIPAL DESIGN MANAGER DATE SEWAGE PUMP STATION 

CAD FILE 57- KG300.et_A 

No. DATE AMENDMENT DRN. APO. Reference cfs.nms B.C.C. FILE No. 

Original signed by AJAATTHOFT 

DESIGN CHECK 

16.1.07 

R.P.ECI. No. DATE 

SID INNATE 9-043 WV 

odgmei Signed by P.SFERRIFF 17.1.07 

CLIENT DELEGATE DATE 
BRBBANE 

2 I 3 
1 4 I I 6 7 I B V 9 

G.1194 water supp\268 drafting \6248 planseler:t. sewerageknetworkssp160 manaton pk\reliability improvement\for constructiont57-kg300set_a,dwg - PRINTED 1:40:03 PM - 23/07/07 

FOR CONSTRUCTION 
SHEET No. 0 

BRISBANE VOTER DRAWNG No. AMEND 

486/5/7-KG300 A 
10 11 12 13 14 15 16 
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o 
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?3 

CJ 

6-.77 
0 

-6 

6 

C 

111 

0 

z 

19x 

C 

5), 

0 
0 

C 

0 

M 

SI 

2 

C 
0 

a 

ENERGEX SUPPLY FROM 

3 PHASE 415VAC 
SUPPLY PILLAR MOTE 4, 51 

70mm' 

W B 

SUPPLY AUTHORITY 
DIRECT 

METERING 

SR1,2,3 Fl 

8OkA 63A 

(.1) 

lV 

Q 

MEN 0 
LINK 

Q2 
NORMAL SUPPLY \ MAIN SWITCH 
100A 
MOTE 1. 21 

Q7 

6A 

NI 

m 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 07:A2, 05:F5 

GEN-EX 
600 

REF 06:F14 
602 

603 

CTSN 
REF 05:65 

Ni 

'A' 
NORMAL 
SUPPLY 

Al A2 

REF OS:H9 

SOLENOID 

GENERATOR 

REMOTE GEN-SET 
CONNECTION SOCKET 

RWB NE 

YYYYY 
L___ 

03 
GEN SUPPLY 
MAIN SWITCH 
100A 
1NOTE 1, 21 

610 .08 

6A 

CTSG 
o REF 05:65 

B2 B1 'B' 
GENERATOR 
SUPPLY 

REF 05:19 

E N Ll L2 L3 

CONT'D ON SHEET 02 

09 

AUTOMATIC TRANSFER SWITCH 

63A 
SUB-DISTRIBUTION 

BOARD CB 

INCITE 1.21 

6A 

Q11 640 

641 

642 

N-011 32A 

012 643 

-3 N-012 
_AD 

_ 0 NT 

- 164 

K013 

N-013 

J 

STATION MAINS 
POWER FAILURE RELAY 
REF 07:62 

3 PHASE 
32 AMP 
OUTLET 

C 15A GPO 

644 
N3 C RTU LAPTOP GPO 

- 104 

014 
SPARE 

6A 

015 
K.../° SPARE 

10A 

016 650 
N6 

6A 

017 660 

N7 

SLCR 

REF 06:B14 

"H- 

018 670 
NO 

6A 

CRITEC 
SURGE 
FILTER 

651A 

65113 

651C 
1 

6510 

651E 
I 

651F 

NOTES 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 

CIRCUIT BREAKERS SHALL BE LINE SIDE 
SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD. ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

I FLUORO IN COMMON CUBICLE 

FLUORO IN PUMP CONTROL CUBICLE 

I FLUORO IN ATS CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

1 FLUORO IN MAIN SWITCH CUBICLE 

661 030 661 

4A SNI 

Q19 
SPARE 

4A 

N-020 

020 

- 104 

021 

6A 

Q22 

6A 

Q23 

6A 

681 
NIO 

SPARE 

SPARE 

SPARE 

661 031 663 

4A 58/2 

661 032 664 

4A 5013 

661 033 665 

4A 5014 

RTU POWER SUPPLY REF 08:82 

SURGE DIVERTER REF 06:111 

RELAY 

SPARE 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY & REF 06.84 
SURCHARGE IMMINENT RELAY REF 06:F3 

GENERATOR ANCILLARY SUPPLY 
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1 2 3 4 5 6 7 8 a 
I 

10 
I 

11 
I 

12 
I 

13 
I 

14 
I 

15 
I 

16 

RTU DIGITAL INPUTS 

A 1 A 

B 

E 

F 

G 

- 

H 

1 

- 

CONT'D FROM SHEET 01 
1K2 24VDC POWER SUPPLY - 

E N R W B 

04 1K1 

--ea REFER SHEET 08:C7 

- 

B 

- 

C 

- 

2A 
J6 J6- 

EMOTRON I 

DE-CONTACTORS , 
... 

1-(:-----1- 

on-CON 0H-CON 0 C GI 
1 2 P1-19 CM 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

SPARE 

ON 

07 

. L1 NSF-030. T111I 
MODBUS I 

L2 T2 ii 
I 

I 0 SUBMERSIBLE PUMP Not 
c--- .1-! 18.5kW 34AMPS 

1_ 

1K5 0100. 0100- 0100 0101)2_< DI-00 )--- ...---3 
(.., 

3 4 P1-01 0 

1S1 0101- 0101 DI-01 cm_GEK )-- 
7 

r L3 SOFT T3 ill c.,_ 
I 

I 

6 P1-02 1 

504 
I 

STARTER I 001/00: 1S2 0102- 0. D102 DI-02 )-- 
700 I 

1U1 PE I 
I 130 

c---i --/ 1 

4. MOTOR THERMISTORS 

-14 
(..__201.__a__(. 

7 8 P1-03 2 153 
0/03. 0103- 0103 -G1--( DI-03 )- 1K4 110 L 69 IR C--- 

I 

C- -. 
__J 

C61LA-1 

----4 1E12 RUN I 

11 1 
701 

131 

13 COMMON I 

1K7 
112 B1 

9 10 P1-04 3 

11.454 D104- 0104 (_14__( DI-04 

Al 

.)--- ._] 
E--- 

12 P1 -OS 4 

1K1 0105- DIOS 01-05 11 RESET 75 Ili I 

I 

I 

----4 
(_2_105.iii_< .)- 

13 14 P1-06 5 
1 

76 II 131 

I 

8r 

0106 1K3 0106- 0106 

i__._ _I ..---I:3' 
DI-06 )-- <.(110604, 

15 P1-07 6 

I 

77 AUX PLUG 

I 
j 

101 I 
I 

100N Dioro087 

Dit--g-ra-( 01-07 (... .)-- 
10160 

17 P1-08 

01-08 RI 1 

FAULT I 
101 107 STARTER FAULT RELAY 

REF 02:C12 

LINE CONTACTOR 
REF 02:83. C12, ES 

BY-PASS CONTACTOR 
REF 02:A6 

CONT'D 
SHEET 

0 (--PIPL-(2--(7 )-- 
19 20 P1-D9 8 

0 t o 9 
a1K3 iii mi 

DI-09 )-- 
1S3 

I OPERATE 1 1K1 
101 

103 108 

22 21 P1-10 9 
,., 

E/STOP 

III 21 ...,.-o- 22 

103 i FULL VOLT I 1K2 
109 

810 01-10 .)-, 
23 24 PI-11 10 

ON CONT'D 
07 SHEET 

RTU DIGITAL OUTPUTS 

E 

F 

.23 --..........0- 
I 

I RS485 I 

I 
I 

A A 

FROM RTU 
REF 08:A13 

1K1 

85485. RS485A. 

RS485- II li NS485A- 

TO SOFT 
STARTER 2 24VDC POWER SUPPLY - 

Cable re L J (able 17 

104 

REF 03:E6 

HRM1 

REFER 

HOURS RUN METER 
001.24V -..' D01.24 V 2A J6 

SHEET 08:C7 

J6- 
- c) 

g1K4 1K6 105 106 
RUN RELAY 
REF 02:C4, 03: E6 

i e 
CM P4-01 103 104 

1K6 

O 
Q 

EMG1 
- 

REF 06:C6 

OFF ON 

REF 05:110 0000 0000 0000. 0000- 
RUN COMMAND 00-00 

I 
0 NO P4-02 105 106 REF 02:E5 -0 I 

155 EM.START - 1K5 

D001 0001 D001. 000/- FAULT RESET 
11K7 

D0-01 
1 NO P4-03 107 108 

1K 8 
REF 02:C5 

101 
CONTROL CCT POWER ON RELAY ' 0002 0002 0002. 0002- 

EMERGENCY MODE INTERRUPT - 

100N 

REF 02:812 
DO-02 

1 
2 NO P4-04 109 110 REF 06:1,i 

0003 0003 
SPARE DO-03 

) 

CONT'D 
SHEET 

3 NO P4-05 111 112 

ON CONTI) 
07 SHEET 

ON 

07 

- 

H 

- 

1 

- 

LEGEND: 
NOTES 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

% FIELD TERMINAL 

10 PLC TERMINAL 

la RTU TERMINAL 

SS TERMINAL 

0 PLC/RTU MARSH. FUSE TERMINAL 

0 PLC/RTU MARSH. LINK TERMINAL 

-(-- DISCONNECT PLUG 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

ali-o2 RTU DIGITAL INPUT 

< 001-02 > RTU DIGITAL OUTPUT 

Sheet 02 An-82 RTU ANALOGUE INPUT 

I 401-02 I RTU ANALOGUE OUTPUT 

CONT'D ON SHEET 03 
FOR CONSTRUCTION 

`V 
TIM DRAWN:ICE PART 11111itif IS PROTESTED IT Tlf DRAFTED P.HAGUE original Signed by PRAGUE 16.1.07 

DESIGN RP.E.O. No. DATE 

Olig Signed by RJANFADA 5182 16.1.07 

PRINCIPAL DESIGN MANAGE DATE 

SR E 

SP16O MANATON PARK 
SEWAGE PUMP STATION 

DTLE 
PUMP Nol 
SCHEMATIC DIAGRAM 

J 
SHEET No. 2 

A 07.07 ISSUED FOR CONSTRUCTION P.H. A.W. 
LAWS Of CO PTTr AMP HAT NOT BE COMO CO 

RS/410MM WM= TIE EXPRESS PERMS= OF DRAFT HG 01004 A.wrrruorr BRISBANE NATER DRAWM Na 

486/5/7-KG302 
AMEND. 

A ] 
0 1.07 ISSUED FOR TENDER P.H. AW. 

al WATBI 

40 2006 CAD RE 57-103300sett A Original signed by A3AITTHCF7 16.1.07 

DESIGN CHECK RP.E0. No. DATE 

Odginal Signed by P.S1-ERRIFF 17.1.07 

...CLIENT DELEGATE D 

1 dill . E 

b,..I.1 DATE AMENDMENT DEN. B.C.C. PILE No 
BRISBANE 

APD., Reference Ora nub v,..47._,"u4 

SO Mull 94,-.1s lent 
1 I 2 I 3 I 4 I I 

6 7 
I 8 0 

I 
10 11 I 12 . 13 I 14 15 I 16 
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10 I it I 12 I 13 I 14 
I 

t5 
I 

16 

A 

RTU DIGITAL INPUTS 

D 

E 

F 

G 

- 

H 

_ 

1 

- 

1 

CONT'D FROM SHEET 02 
2K2 . 24VDC POWER SUPPLY - 

E N R W B 

as 2K1 

-A REFER SHEET 08:C7 

- 

8 

- 

C 

- 

2A 
1 

EMDTRON I 

DE-CONTACTORS , 
E - -I , 

cr, 

J6. 

35 

2K5 

J6- 012-COM 012-COM 0 ( GI 
36 P2-19 CM 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

SPARE 

ON 

07 

L1 MSF-030.. Ti 111 

MODBUS 1 

C--- 1 

SUBMERSIBLE PUMP Not 
0116. D116- 0116 ___911.6_47,_< 

01-16 ----° 
(... )- 

L2 T2 li 
I 

C"-- 1--- 18.5kW 34AMPS 

L.__ 

37 38 P2-01 16 

0117 2S1 D1174 0177 DI-17 
-1-° 

(0//742_< )-- 
L3 SOFT T311 (:-,.._ 

I 
I 

39 40 P2-02 17 

50A 
1 

STARTER I (818.4 2S2 0118 (...D11Bui_<- 01_18 -)__. 0118- 

200 I 
2U1 PE 1 

I 230 

I CH j I 

4- MOTOR THERMISTORS 

-I.° 41 2S3 42 P2-03 18 

0119. 0119- 0119 -V2-i7( DI-19 )-- 2K4 270. 69 . __[;_.1 
C 

I \ 05-1 
)0 6A 

..---c) 12 RUN I 43 44 P2-04 19 
231 

211 
13 COMMON 

70 I 
1 

2K7 
212 B1 1 

C 4- _I DIN 2S4 0120- 0120 01-20 

A 
_1 

! 

- 
(....(71: )-- r 45 46 P2-05 20 

0121. 2K1 0121- 0121 DI-21 )-- 11 RESET 75 

DI 

I 

i 

I 

....43 (.._221_0_< 
47 4 8 P2-06 21 

i 76 1 
I Br 

01124 2K3 0172- 0122 

L ._ -1 
c_______.ri..< .,,....0 DI-22 )--- 

49 50 P2-07 22 

I 

771 AUX PLUG 

I i 

I 

201 200N 

0123 (--LN21-(71---( 01-23 )-- 0 
51 52 P2-08 23 

0124 
01-24 2 0 

FAULT I 2K3 
STARTER FAULT RELAY 
REF 03E12 

LINE CONTACTOR 
REF 03E13. C12, E5 

BY-PASS CONTACTOR 
REF 03:A6 

CONT'D 
SHEET 

(9121-12- )- 
53 54 P2-09 24 

ZO_Limi _____,D__ 207 

2K1 2S3 wil I 
OPERATE ,I ,.. 

201 

0125 DI-25 -)- 0 (1:712,52.__< 
55 56 P2-10 25 

E/STOP 

`-"- 0121 ,....o- 22 2---"" D 
203 i FULL VOLT 

1 

209 
mi 2K2 

23 24 

0126 DI-26 .)- c---162L-E2---( 
57 P2-11 26 

ON 

58 

CONTI/ 
07 SHEET 

RTU DIGITAL OUTPUTS 

E 

F 

III --....0- 
I 

I RS485 i 

i 3 1 

S 8 A A 8 RS485B. 
FROM SOFT 
STARTER 1 1 

REF 02:E6 111 

2K1 

RS485A- ii II RS4855- 

TO GRAPHIC 
DISPLAY . 24VDC POWER SUPPLY - 

Cable 17 L .3 Cable 18 

204 

REF 08:111 

HRM2 

REFER 

HOURS RUN METER 2A 002.24V 002.24V .164 

SHEET 08:C7 

J6- 
-.........0 S 

4 2K6 20 206 
RUN RELAY 
REF 0344, 02: E6 

n P4- 121 122 

o o 
EMG2 ..- 

I REF 06D6 

OFF ON 

REF 05410 0008 Dom Don. 0008- 2K6 
DO-08 RUN COMMAND 

8 NO P4-12 123 124 

0009 0009 0009. 1 21<7 D009- 
DO-09 

REF 03E5 

FAULT RESET 
-0 I 4 

2S5 EM.START 
2K5 9 NO P4-13 125 126 

2K8 
REF 03: C5 

201 
CONTROL CCT 'POWER ON' RELAY 0010 0010 0010. DOW- 

200N 

REF 03:1312 
DO-10 

1 
EMERGENCY MODE INTERRUPT 

10 NO P4-14 127 128 REF 06:11.1 

0011 D011 
DO-11 ) 0 SPARE 

CONT'D 
SHEET 

11 NO P4-15 129 130 

ON CONT'D 
05 SHEET 

NOTES 

ON 

05 

_ 

H 

- 

1 

_ 

LEGEND: 

1. INCOMING GENSET, MAIN, PUMP 0. DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 
SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL 0. LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS 8, OVERLOADS TO AEC 947-4-1. 

3. ALL WIRES 8, CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

13 PLC TERMINAL 

I2 RTU TERMINAL 

II SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

ID PLC/RTU MARSH. LINK TERMINAL 

-&--- DISCONNECT PLUG 
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10 11 I 12 I 13 I 14 I 15 713 

REFER SHEET 05 

C1=0 89 

CT SG 

GWR 

GRR 

CTSN 602A 
603A 

GFR 

GLFR 

,CTSG 

SWITCHBOARD 

GENERATOR COMPARTMENT 

G=D 501 

I=ID 502 
QM 503 
a=o 50/. 

6011/ 
GO2 

Q=171 505 

603 
604 
605 

GMFR 

GCBT 

PFRE 

TSNA 

TSGA 

G=ID 506 
CI= 507 
c1=13 508 
0=D 509 

570 

606 
607 
608 
609 
610 

C=D 511 
G11 

G=D 512 
612 

C=13 513 

C1=D 514 

a=o 515 

a= 516 

G13 

614 

G15 

616 

OS 517 
Gt7 

CCD 518 
618 

GDR 
0=D 519 

679 

C1=D 520 
620 

GMR 
C1=D 521 

621 

014 I. 
cco 522 

622 

C1=3 90 
0141- 

All C1=D 155 
A104 A 

ODD 523 
coo 524 
a=o 525 

623 
624 
625 

All cco 156 
A104- 

G=D 526 
626 

/1=10 527 
G27 

I 
ItST.EARTH 

( C15 ) 

CONTROL CABLE 
DISCONNECT PLUG 

GON 2-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

009-A01 

009-A02 

009-A03 

009-A04 

009-A05 

009-A06 

009-A07 

105-A01 

105-A02 

105-A03 

105-A04 

105-A05 

FIELD 

EMERGENCY 
GENERATOR 

17 -24V 

18 009-2 

19 009-3 

20 009 -4 

21 009-5 

22 009-7 

23 009-8 

24 009-9 

12 MS-2 

17 -24V 

13 105-3 24VDC 
INPUTS/ 

17 -24V OUTPUTS 
14 105-4 

009-806 

009-804 

009-805 

17 -24V 

15 105-5 

11 -24V 

16 M5-6 

17 -24V 

44 009-16 

41 009-15 

43 CB AUX 

42 009-11 

88 

89 TRANSMITTER FUEL 

LEVEL 

4-20mA ANALOG 
LEVEL TX 

A 07.07 ISSUED FOR CONSTRUCTION P.H. AW. 

O 1.07 ISSUED FOR TENDER P.H. 

ORAWPG DD PART DUMP 6 PROTECTED BY 116 
TAWS OF COPYAGIIT AND MAY NOT RE COPED OR 

REPRODUCE) lemma 116 CORCSS PERM= OP 

ORMAN WATER 

CI 2006 
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DISCONNECT PLUG 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 
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10 
I 

11 
I 

12 
I 

13 14 15 16 

A 

- 

B 

C 

- 

D 

E 

F 

H 

1 

ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OeT REMARKS ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

A 

B 

F 

- 

G 

- 

H 

- 

i 

1 14 65 2 PUMP FAULT RELAY - K3 DEC RHIB-UL-240VM - 129 K 

2 I 02 Norm. SUPPLY MAN swot . TERASNO XS60111/160 Set 0 INA 46 2 PUMP RUN RELAY - K4 DR RH2B-U1-2DIVAC - 130 K 

3 1 Q3 GDERATOR SUPPLY MAIN SWITCH TERASAN XS25041/160 Set 0100A DO AUX 61 7 PUMP CONTROL (CT POWER ON RELAY - KS DEC R101-11-240VAC 131 NOT USED 

4 1 04 PUMP1 CROAT BREAKER TERASAR X710911/50 - Set 0 56A 61 2 PUMP RUN COWARD RELAY - K6 DEC RH21-10.-24VOC 132 H 

5 1 GS PU/P2 DR= BREAM TERASAR 33125N1/50 Set 0 50A 69 2 PUMP FAULT RESET RELAY - K7 DEC R11211-UL-24VDC 133 I VET WELL LEVEL TRANSMITTER . ENDRUSS HAUSER F14161-A2BMC1A3 - RANGE e le 

6 E 70 2 PUMP EMERGENCY /ODE INTERRUPT RELAY - K8 DEC R7121-111.-24VDC - 136 I WET WELL LEVEL TRANSMITTER TERMINAL MUSD/ DORUSS HAUSER Parr 41 lies 1331 - 

7 1 01 EITERGEX PHASE FA URE ORCUIT BREAKER TERASAIO 
-,,"....- 

07(810306( 71 A 135 G 

I 1 DI GENERATOR ATS SUPPLY ORDER BREAKER TERASAKI 013310106C F DEALCUL6 Set h Ti 72 B 136 6 

9 1 CM SUB-USTRIBUTION BOARD CIRCUIT BREAKER TERASAKI XS12911/63 73 C 137 1 DELIVERY PRESSURE TRANSMITTER VEGA VEGABAFT74 BR74XXGGIFHAEX U RANEE 50o 

10 1 QV STATION MARS PHASE FAILURE CIRCUIT BREAKER TERASNO DRUNK - lt 2 PUMP START PUSHBUTTON - Si SPRECIER 1 SOON D7P-F3-PX10 - 138 1 DELIVERY PRESSURE ADOSEMENT LINT VEGA VEGA 0512 VEGACKSIMBAX V 

V 1 011 3 PHASE OUTLET CIRCUIT BREAKER TERASAIQ - PLUS OSRCM-32-30-301 5 2 PUMP STOP PUSHBUTTON - Si &PRE (HER t SOU( D1P-F4-PX10 1 RN POWER SUPPLY 24VDC POWERBOX PB251-24017(C71 '\ \ - 

I/ I 112 SA GPO (IRCUI BREAKER TERASAKI 05120311-16-306 - 76 2 PUM EM/STOP PUSHBUTTON - S3 SPRECHER t SOUR 07P- MT34 -PXOZS - c/w 61ee E/Stop Reg- Libel 146 I moo 24V/13.1VDC CONVERTER POWERBOX P811-241264( R 

8 1 013 RTU LAPTOP GPO CIRCUIT BREAKER TERASAR DSR(BH4-11-306 - 11 2 PUMP RESET PUSHBUTTON - S4 SPEEDIER t SCAN DTP -F6-PX10 161 1 MODEM 24V/9VDC CONVERTER POWERBOX 249VDC-SP-CC ; I 

14 1 114 SPARE TERASAK1 61(661366 E 13 2 PUMP HOUR RUN WEER NATIONAL ....--.....16 5--..,-..------,---..-.,_,-... 142 2 BATTERES ,Z;s1------ iouice-ir-`-' - 

5 I 615 SPARE TERASAKI 17036110( E 79 2 PUMP POWER SCOTT OUTLET INCLINE SLEEVE MARIOIAL 053 3114013972 5E051 1 143 I RADIO TRIO DR900-06A02-130 R 

16 1 Q16 SW/110 INTERNAL LORING (ECM BREAKER IERASANI OT(B6116( 80 2 PUMP POWER NIT PLUG HANDLE MARECHAL OS3 3138113M 313A011 1 Ill I ANTENNA 703 YAGI ANTRAL R 15 ELEMENT 1303 ALM 

TI IERASAO 0T(86110( 11 2 PUMP CONTROL SOCKET OUTLET RELINE SLEEVE MREMAL MC 11P4060 0171A053 I OS 1 RADIO COAX 51.111PRO1EC110/4 LOOT PCLYPHASER CORPORATOR B- SOBS-U R 

TB 1 618 E11 PUMP DIRE 4 SURCHARGE NMINDIT CB TERASAKI DEC/1606C - 12 2 PUMP CONTROL INLET PLUG HANDLE miaow P147( OPS160 0NA313 1 11.4 1 TELDETRY UNE LOGICA (MG MD331EAL/771D-0-7 

19 1 019 SPARE --) TERASAO 07036114( - 83 E OT 1 TELEPHONE MODEM WOO ERA 56K V.90 I 

20 1 ENERATOR AUXLLARY SUPPLY 0$!LIE KEA 

",.._....__./ 
7119ASNO DSRCBH-11-10A - 64 E 1611 I MODEM SURGE PROTECTION LW (RITE( URSA I 

21 1 4121 SPARE 

....- 
TERASAIP DEMUR K Is E 169 5 CISICONECT PLUGS PICENX CONTACT ISTEI 25/20-ST-108 - 

22 1 an SPARE TERASAKI 07036116( CI M E 50 1 OISCCONECT PLUGS 149301X CONTACT 6618 25/10-S1-S.13 - 

23 1 623 SPARE (ROUT BREAKER TERASAKI DTEB6116( 81 1 51 5 DISONNECT BLOOM = MEE CONTACT U1SIBVIC25/20-G-5.01 

74 NOT USED U NOT USED 152 1 DISCONNECT BLOCKS PHOEMX CONTACT LINSTBV(25/11-G-5.08 - 

25 N01 USED 19 E 53 S CABLE ROMIG NOM CONTACT KGS-MSTB23/20' 

26 1 au RTU POWER SUPPLY COICUR BREAKER TERASAKI DECI16114( - 91 E 56 I CABLE HOUSDIG MEM CONTACT KGS-MSTB25/10 - 

El 1 031 SURGE EIVERTERS RELAY CIRCUIT BREAKER TIRASAN DECBMCMC - 91 1 I.R3- WET WELL HUI LEVEL RELAY MULTITRODE MTR-5 24VDC 55 I CODING P115 PHOENIX CONTACT CP-MSTB (R -MSTEI _ 

n I 032 SPARE TERASAKI 07036104( H 42 Q E6 1 ANTENNA MAST C/V MN N11.011 CANE RAND SWBO BIRDER R LENGTH = 6 MRS 

29 1 033 SPARE TERASIJO 01:136104( 93 1 SR- SURCHARGE IMMINENT LEVEL RELAY MULMRSIDE 610 -2 - 24/VAC 57 I COAX CAUL INTERIM) RI. INDUSTRIES RC60 0 

30 NOT USED 94 2 SINGLE PONT PROBES MULMRCOE 02/2-T 0 corM 'z' = (ABLE LENGTH TO SUIT 58 1 COAX CABLE EXTERNAL RE. NOUSTRES 60213 R 

31 1 Q4-1 PUMPI CONTROL CIRCUIT BREAKER TERASNO 01E36116E - 95 1 EMERGENCY PU/1421 MODE RELAY PUIPI - DIG1 DEC 012B-UL-2400C 59 1 COAX PLUG RE.ROUSTRES SRA R 

32 1 05-1 PLIf2 CONTROL CRCUTT BREAKER TERASAIO 01C86116C - 96 1 SURCHARGE INVENT DELAY TIER - SIDE SPEEDER t SOUR RZ7-FSA 1023 - ON DELAY 50 1 COAX PLUG RE. 1OUSTRES ?mow!! R 

33 E 91 1 EMERGENCY PUMPING NODE TIMER - DIME SPEEDER & SDUI R27-FSB 4U-1123 OFF DELAY 1.05-66n61 RI I COAX PLUG FtF.NDUSTRES NO7 WALD R 

34 NOT USED 98 1 EMERGENCY PUPPING MODE TIER RIM- DIG2 - SPREDER I SOUI RZ7-ESA 11123 - ON DELAY 162 1 U O_AMPS RE.1OUSTRES uliv a 

35 1 AUTOMAT( TRANSFER SWITCH - ATS AICH 62113R1240VAC F 49 2 EM ERGDO PUMPING MODE swill - SS SPREDER 1. SOON D7P-L9125-PX10 - ENGRAVE 'OFF ON 161 NOT USED 

36 

32 

1 

3 

ESTRBUTION BOARD CHASSIS 

F1 - SURGE CIVERTER (112(INI FUSES 

TERASNO 

MOP 

CD-2-24/18-3U 

6361E 6315 

- 

- FUSES 1 HOLDERS 

101 NOT USED 54 SWITCHBOARD 'TERMINALS 

101 1 ATS NORMAL MODE CLOSE RELAY - USN EEC RIVEI-UL- 24V0( F 164.1 Lot FUSED TERKNALS with LED 24V DEICADM PION% CONTACT 014-14E51 11024 5=201 - 

33 '3 SURGE DIVERTER CRIER 115-188-45-777 - 112 1 ATS (EWRATOR TIDE CLOSE RELAY - USG DEC RH23-10.- 24V13( F 542 Lot FUSE CARTRIDGES NOM CONTACT 142115 - RAMS AS RELINED 

39 1 SURGE COVERER ALARM RELAY - SOAR ERRE( OAR-2750 - 103 1 GENERATOR FAULT RELAY - GFR DEC R112-111.- 24.VDC F $44.3 Lot DIROIDECT TERMINALS DODD CONTACT 011.-MT P/P 

41 1 RTU SURGE REDUCTION FILTER (LUTE( TOF-0A-241V 414 1 GEKRATOR WARDS RELAY - MIR EEC M493-UL- N.VDC F 164.4 4 EARTH TERMINALS POW CONTACT LIR-MTD-PE/S - 

41 1 EXERGEX MANS PHASE FAILURE RELAY - PRE (03117TON INSTRUMENTS 252-PS6W - 105 1 GDERATOR LOW FUEL RELAY - GLFR DEC RHIB-U1.- 210110( F 545 1 GROUP MARKER CARER PHOENIX CONTACT UBE _ 

42 1101 USED 106 1 GENERATOR MODEM FLU. RELAY - filfR Oa 0110-111.- 21013( F 54.4 2 TEST PLUG ADAPTOR PIOENIX CONTACT PS-6 _ 

43 1 STATION RAMS PHASE FAURE RELAY - PERS CROP41011INSTRURENTS 52-P5GW - 107 1 GENERATOR RUNONG RELAY - ERR OR 131113-111- 24VDC F 54.7 1 SCREW LOVER PHOENIX CONTACT 525 0.61 35 

44 NOT USED 100 1 GENERATOR CANOPY DOOR OPEN RELAY - GDR EEC RHIB-UL- 2I.VD( F 511 Lot PLUG-11 BREGE MINX CONTACT FBS - AS REOURED 

45 1 MAIN NEUTRAL LINK DLL EPIC PLAIN - VISILATED 109 1 GENERATOR al STATUS RELAY - EDT DEC R1111-11L- 24VDC F 54.9 

46 1 MAIN EARTH LINK OIL DEC DLA116 - 111 1 GENERATOR MODE RELAY - GIN DEC RI111-1.11.- 24VDC F 

47 1 PST. BD NEUTRAL LINK DLL CDC 21112111 - DISUATED 11 1 CEIBA TOR DBUSE RELAY - TEN-EX DEC 0113-UL- 2lVDC F 165 2 CORROSION mierrce CORTE( vpa-no OR M - FROM AP CONTROLS 

48 1 UST. BD EARTH 1.11( 01.1. DIE 20LAEI3 112 1 ATS NORMAL MODE AUXILIARY RELAY - ISNA DEC 0(20411.- 24VDC F 166 lot WET WELL MOUT SEALING BUNGS RUBBER TO SUIT CONDUITS - Betel Y 
49 1 SLIME INVERTER EARTH LINK CLIPSAL t5P - 113 1 ATS GENERATOR MODE AUXL1ARY RELAY - TSGA DEC REIM-1.11.- 24VDC F 57 NOT USED 

50 1 DISTRUTENT EARTH LINK ON. ELEC. M3E12 MUTED 114 NOT USED 58 1 DERGEXPAIX.00( - 15mo brass Ow Nader HA RED LOCKSMITHS KEY No 325 

51 I RTU FILTERED SUPPLY NEUTRAL ION( CLIPSAL L7 INSULATED 15 1 GRAPH( DISPLAY REU.ID 4 5306c001 59 ....... ,.T USED 

52 1 3 PHASE SWITCHED OUTLET CLIPSAL 56(432 USE ENCLOSURE AS URDU) 16 3101 USED TO Lot S/STEEL FITTINGS AS DETAILED FOR PRESSURE TN 1010165 ' STARLESS STEEL U Shoot 19 

53 1 1PHASE OUTLET SA CLPSAL 15/15908 LSHROUDI 117 i SW/BD LIGHTING CONTROL RELAY - SLCR DEE 01711-01 -24VDC T71 1 EARTH ROO CONECTION BOX NESCO ERBI - 

54 1 RTULAPRP GPO CLPSAL 15.149A449AP 118 1 STATION LOCAUREMOTE SWITCH - 510 NEMIS t RAMER (A(211 ENGRAVE LOCAL REMOTE' 172 I LIE TAP - BONDING TO FARTING RCO GPSAL 1021 - 

55 M 19 1 ELECTRODES TEST RELAY - EER OE( R31413-11-21.4DC - t73 \ 1 EARTH/1 ROD COPPER ROD Due Oinyeter - 

56 M 20 P 114 ., . :: 

57 M 121 1 WET WELL LEVEL INDICATOR CROPPTON INSTRUIENTS 244-0110-116-P-SR 4-20nA 0-100% NU RED PORTER 113 NOT USED 

51 9 SW/BD DOOR MICRO SW1101ES CANSO 511202 - 9 EFF MID 122 NOT USED 176 HOT USED 

59 6 SW/BD 8W INTERNAL FLURD LIGHTS THORN 0011013 - 123 NOT USED 

_ 
60 2 PUMP SOFT STARTER EMOTRON M5F-031. MOOSE (CMS 124 NOT USED 

Sheet 14 41 2 EXTERNAL KEYPAD 621 MORON 01-2118-00 - 125 1101 USED 

62 4 CURRENT TRANSFORMERS CT (ABLE KIT 01-2120-0 EMOTRON TO SLIT MSF-031. 126 ' NOT USED 

63 2 PUMP L111 CONTACTER - 01 SPRECIER 1 SCHUH CA7-43 07 S 

64 2 PUMP BY-PASS CONTACTOR- K2 SPREDER 4 SCHUH CA7-43 128 S FOR CONSTRUCTION 
Ne- 

nis Duna cm roar MEREW IS ISOM= to no DRAFTED P.HAGUE Original Signed by P.HAGUE 10.10 Nr.-Orip 
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CABLE No. STATUS 

(Note 21 

SIZE CORES TYPE LENGTH(m) FROM TO CABLE FUNCTION NOTES 

NOTE: 

I. 

CT:HUAONCTARBAL 

CE TLENGTHSREQUIRED P NS IBE 
OIN N 

DETTEE. R MINIC THE 

COND ITION 

IS ADEQUATE 
FOR NEW LOADS & FUNCTIONS. OTHERWISE SUPPLY I. 

INSTALL NEW CABLES. TYPE & SIZE AS PER THIS SCHEDULE. 

3. CABLE TO BE SIZED TO SUIT GENERATOR CIRCUIT BREAKER. 

TYPE -110C SINGLE RUBBER CORE FLEXIBLE CABLE 
NSGAFOU EPR/CPE t9 /3.3kV 

P01 EXISTING law' 4C.E PVC/CU/PVC ENERGEX Supply Pillar Switchboard Incoming Mains Supply See Note 2 

P02 EXISTING 25mmT IC Bui Icing Wire Switchboard Earth stake Main Earth See Note 2 

P03 By Others TBAmm° Note3 4C.E PVC Flexible Switchboard Generator Control Panel (supply connection] See Note 3 Incoming Generator Supply 

PO4 By Others 2.5mmT 2C.E PVC/CU/PVC Switchboard Generator Control Panel 240VAC Supply to Generator 

P05 

P06 

PO7 EXISTING TBAminT 3C.E.2pilots Flexible (Submersible) Switchboard Pump No1 Pump 1 Motor Feed . Thermistors 

P7A EXISTING 1.5mmT 4( Streened Flee {Stile./ Switchboard Pump Nol Pump 1 Motor Thermistors 

P08 

P09 - 

P10 EXISTING TBAmmT 3C.E.2pilots Flexible (Submersible) Switchboard Pump Not Pump 2 Motor Feed Thermistors 

P10A EXISTING 15ramT 4C Screened Flex (Subm.) Switchboard Pump Not Pump 2 Motor Thermistors 

P11 

P11A - 

P12 - 

P13 - 

P14 - 

P14A 

COL 

CO2 - 

CO3 - 

CO4 - 

CO5 - 

006 - 

COT - 

COB - 

009 NEW 2C Vendor- Special lSmtrs Switchboard Wet Well High Level Probe Wet Well Level Signal 1LR31 

- 

(10 NEW 2C Vendor- Special 15mtrs Switchboard Surcharge Imminent Probe Surcharge Imminent Signal (SIR) 

C11 - 

C12 - 

C13A - 

C138 - 

C14 - 

C15 By Others 0.75mm2 27c PVC (Screened Flex) Switchboard Generator Control Panel Generator Controls EMC Flexble Control Cable 

C16 - 

C17 - 

C18 - 

C19 - 

C20 - 

101 NEW Vendor &Ors Switchboard Wet Well Hydroscopic level Sensor Primary Wet Well Level 

102 NEW Vendor 20mtrs Switchboard Delivery Pressure Transmitter Delivery Pressure 

103 - 

104 - 

104A - 

106 NEW 1 Pr REXON 820 Switchboard - RTU Switchboard - Pump 1 Sett Starter 85485 Cones 

107 NEW 1 Pr REXON B20 Switchboard - Pump 1 Sof t Starter Switchboard - Pump 2 Soft Starter RS485 Consols Sheet 15 
108 NEW 1 Pr REXON B20 Switchboard - Pump 2 Soft Starter Switchboard - Graphic Display RS485 balms 

X01 NEW Vendor Switchboard - Radio Aerial Coax Surge Protector Radio Communications 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Radio Communications FOR CONSTRUCTION 
...-......V T.,,,,- r73---ITE J Pik GI PIM TICene II Mint= IIT nt 
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to 11 I 12 i i 

A 

- 

B 

C 
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E 

F 

- 

H 

ITEM B OPT. DESCRPTION LABEL I LABEL 2 IF NECESSARY) TUT WIT MATERIAL / COLOUR REM II OPT. DES(RIPTION LABEL 1 LABEL 2 IF NECESSARY) TEXT RBI MATERIAL / COLOR EH CPT. DESCIPTEN LAM 1 LABEL 2 IF KCESSARY) TEO HER MATERIAL / COLCUT 

(3 

C 

12 DEREK SLPFLY 
NORMAL APPLY MN SWITOI 

MA 
liko 
Mx 

TRAFfOLYTE 

FIN/B 
TERMNAL WADER 

RN POWER 

APPLES 

Ina 
Ian 

TRAHILYIE 
li/B/W 

13 KIERATOR SUPPLY 
GDERATCR SUPPLY HAIN SWITOI 

INA 
Non 
Ms 

TRAFFOLYTE 

8Alla 
MOUE KA001 

NEON POUTS 

011 

DENTAL INPUTS 

DIT 

las 
tan 

TRAFFOLYIE 

Ware 

UFOS PUP ORCUT BREAKER 
POPP NO 

56A 

PUMP Not 
50A 

km 
4an 

TRAFFOLYTE 

W/B/W 71. PUP START PU543111E011 START START Ma TRAFTOLYTI 
W/Bre TORRE HEALER 

DIGIT AL SPATS 

CO 

Lan 
Ins 

TRAROLYIE 

WAIN 

75 PUP STOP PUSHBUTTON STOP SOP Ima 
TRAROLYTE 
WRIN TERMINI KARS 

DIGITAL OUTPUTS 
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CONSTRUCTION 

Cubicle construction 3nm Marine grade Aluminium (5251). 

Plinth construction 160x60 charnel 6061 TO Grade Aluminium. 

Folded, 'Pulse MI' 8 "TIG welded with alt visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-207 self grip seal. 

Tr Handles fitted where indicated on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons 

and on adjacent cubicle interior surfaces. 

Door stiffeners, door stays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be S/Steel and of suf ficent strength to prevent being 

deformed when subjected to reasonable loads. Minimum 3mm S/Steel 

Lift -off covers and mounting panels fixed with 118 studs b chrome acorn nuts. 

Gland plates manufactured from 6mm Bakelite, unless otherwise shown. 

Gland plate openings reinforced with 25x1Omni flat aluminium bar. (Detail F) 

Cable glands to be fitted with compression side installed within cubicle. Metal GI 

Gland plate seals attached to cubicle not gland plate. 

Gland plate fixings are NOT more than 100 rem apart 

Gland plates are NOT to be split 

Provide Shrouding to all live parts to IP20 where required 

Hinges (external) Selectrix HIB650ss-316. Stainless Steel 

Star washers fitted under all hinge screws. 

Hinged escutcheons fixed with Emka 1/4 turn 1000-U142 

Locks Doors 1- 4.6 -10 

Dirak Swing Handle 207-9294. Stainless Steel 

Selectrio 1107-11123 3pt cam 

Lockwood 71Barel Lock 

Emka 1049-U3 roller rod 

Key Codes RC496A,RC496A8, RC496ABE refer to each door for clarification. 

Locks Doors 5.11 

Selectrin Swing Handle 1107-SS02-316 Stainless Steel 

Selectrix 1107-11123 3pt cam 

Emka 1049-113 roller rod 

ENERGEX padlock 45mm brass pin tumbler. Key No325 . 

OPERATING PARAMETERS 

Standard AS 3439.1 

Current L Frequency AC 50Hz 

Rated Operational Voltage lle 415 VAC 

Rated Insulation Voltage Ui 660 V . 

Rated Auxiliary Voltage 240 VAC / 24 VDC 

Rated Current (Main Bus) 30D AMPS 

Short Circuit Current Isc 20 kA 

Duration of Isc .2 sec 

Degree of Protection 1P 55 to AS 1939 

Measure of Protection by barriers 

and endosures 

Service Conditions Outdoors 

Mass Not exceeding 20D0kg 

Forms of Segregation Form 1 

Earthing System TN-S 

PANTING 

Aluminium Surface Preparation. 

Finish smooth all exposed welds, clean, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 1580 & AS 3715 using 

Novox IF acid etch cleaner, Novacoat 12 conversion coating, L clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE L EXTERNAL COMPONENTS :- DULUX list Green 1366481 matt finish. 
INTERIOR ITEMS haunting panels, escutcheons, etc.) :- DULUX Bright White 132166) 

Minimum Dry Film Thickness all surfaces 50 microns. 

WIRING 

All wiring to be PVC V90 HT 0.6/1/(v Grade with tinned conductor. 

Control and instrumentation wring has flexible copper conductors, and is colour 

coded as deta0ed below, numbered each end, and terminated by the use of 

appropriate pre-insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections are requred on tunnel terminals, proprietary terminal link 

bars shall be used. 

Power wiring to be minimum 2.5sqmre stranded copper conductors, phase 

colour coded as dela:led below. 

Control wiring to be minimum LOsqmm flexible copper conductors, 

colour coded as detailed below. 

Low level control signals to be minimum 0.5spem flexible copper conductors. 

colour coded as detailed below. 

4-20mA analog signals hiternal & external) wired in shielded pair minimum size 0.5sgrem, 

and earthed at one end only. 

All 240VAC terminals located in the RTU or PLC sections shall be shouded and labelled 

- ' Danger 2lOVAC' 

Earth cables minimum 2.5scimm flexible. 

Doors and hinged escutcheons bonded with 4 sqmn flexible earth strap. 

Wire numbering will be equal to Graf oplast SI2000 system. 

Wire nimbus are readable left to right,bottom o top as shown. 

2111 

COLOUR CODE 

Phase wring (A,B &CI 

Potential Metering 1240/45 VAC) 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 VDC Positive supplies 

24 VD( Negative supplies 

24 VD( Wring 

RTU L PLC Wiring 

Electrode Wiring 

Intrinsically safe wring 

Earth 

Door L Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/Yellow 

Green/Yellow 

LABELS 

Internal labels W/B/W engraved traffolyte to label schedule. 

Warning labels R/W/R engraved traffolyte 

E/Stop labels Y/B/Y engraved traf folyte 

Main switch labels 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 

400A 

PUMP Not 
250A 

RTU 

maim 

4rmn 

One 

Lem 

10 mm 

EMERGENCY STOP -I- 4mm 

DANGER 415V 
ISOLATE ELSE WHERE fv- Smn 

25sqmm (min) 

1.5sqnm 

25sqmm 

tOscuen 

lOsgrun 

thaw 
tOsarm 

LOschm 

0.5sprim 

lOsporn 

t5sqrom 

25squin lain) 

4 shim 

Material Traffolyte 
Colour B/W/B 

Material Traf folyte 
Colour W/13/W- 

Material Stainless Steel 

Material Traffolyte 
Colour Y/B/Y 

Material Traffolyte 
Colour R/W/R 

Internal labels secured by M3 chrome plated metal threads. 

CD's to be identified with individual labels as per label schedule 

Labels obstructed by switchboard wiring are relocated to adjacent duct lid. 

Labels secured by M3 nylon threads. 
The duct lid is secured by a single cable tie at one rater. 

External labels secured by 113 316 stainless steel metal threads. 
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OOTIR 

Door Seal 

E2IG 

1011 -202 MN Sett Grip Seal 

DETAIL A 

I DOOR SEAL) 

NU a 20 316 5/steel Outten Head 
Socket Screws Ow Neoprow washer 
to prevent egress of water 

r 
tegAilttattbati 

Orit013 clearance hole 
in cubicle L angle 

Alsairdun toss 
central internal thread MO 

MI it 25 316 Sisteel Button Head 
Socket Screws c/w 
316 S/steel sprig L Rat washer 

Sturdy weld boss into position 

Note: Screws are not to penetrate cubicle netalwork 

DETAIL B 

!SUN SHIELD MOUNTING TO SIDES, REAR AND DOORS) 

25 Mutation boss 
ceetral internal 'tread M8 

MOs 2S 316 S/st eel Button Head Socket Screws 
c/a 316 S/sieel Wing t flat 'natter 
securing roof in a serious of 6 positions. 

Weld boss Fie position 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL C 

)SUN ROOF FIXING DETAIL) 

SIc "Or "no e/Mt 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

SuttchtoardCubible 

Neoprene Gasket 

60ee wide X San Niko all round 

NOTE t 
MERSIN IS 00013011 ON DOOR ARRANCIMENT. 

MAXIMISE SKID WID111 VOLE ALLOWING FOR ALL 

DOORS TO OPEN TVI FILL NS'. 

NOTE 1 

Hold down kr adeet 

tmnise6Chamet rnel (Pat No 6061 TA) 
50 

T 
25 

50x50x6 angle 
RUITII welded all round to plieth 

R3 

Held dawn bracket 30 

177' 
DETAIL El 

(BOLTING DOWN FACILITIES DET AL) 
(EXTERNAL) 

Eguipeent panel 

SET UP CBICLE TO BE LEVEL & PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING M14.BOLTS 

4.1 tom Acryti strappine 

DETAIL X 

MODEM MOUNTING BRACKETS) 

.nrcresslon seal 

Rn L Igo NI 31i ohlerl 
bates bud socket Lam 
L robs 

///... All cable glands installed with 
ccepressmn seal located 
Will Ilv cubicle 

Weld bar 
into posDioo 

IIMI 

roc Reinforces) bar Ifulkm 

[ Pike It 3SSS/steel &Woo Head Screws 
chi 316 S /steel flat washer 
until gland plate at teeruaintervaLs. 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

Note: Screws are not to penetrate reittorring bar 

DETAIL N 41 to fiabooised eta oCt 

(AERIAL SUPPORT BRACKET DETAIL) 

DETAIL G 

(CABLE GLAND INSTALLATKIN DETAIL/ 
DETAIL F 

(GLAND PLATE FIXING DETAIL) 

Door stiffen. 

Door stiff-per 

V4 Tom wing Iamb 

(Fit 3oun neoprene gasket between plinth I flange) 

!Fixings 3i6 s /steel bolts, nuts, flat S spring washers/ 

DETAIL P 

(AERIAL FLANGE HOMING DETAIL) 

Caotiever oil 
door Wilber 

cables t. 
Wel well 

DETAIL W 

(WET WELL CONDUIT SEALING DETAIL) 

Sheet 18 
DETAIL H 

(RTU LAPTOP SUPPORT SHELF) 
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10 16 

NORTHERN SURVEY MARKER No.Sfl 
malt) .13.000 

S/STEEL CABLE 
GLAND 
ITo Sut) 

SURCHARGE IMMINENT 
LEVEL PROBE 

HIGH LEVEL 
PROBE 

3mm BRASS / PLATE 

4.500 metres 
NOTE S 

B. of ELECTRODE BOX 
mAHD . 12.352 

HANGING 
HOOK 

a 
a 

CONDUIT TO 
SWITCHBOARD 

SURCHARGE IMMINENT LEVEL 
mAHD 1.852 

5.100 metres 
NOTE 5 

OTY MATERIALS UST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 STAINLESS STEEL CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

200 

HIGH LEVEL 
mAHD = 7.252 

BOTTOM OF PROBE 
mAHD . 5.852 

6.500 metres 
NOTE 5 

1.5 metres 

9 

CABLE CLAMP 
SUSPENSION EYELET 

S/STEEL CABLE GLAND 

ITo Suit) 

END CAP 

(No Gluel 

FIX IN PLACE WITH 
3 R M8 /STEEL SCREWS 

40rtiro PVC CONDUIT 

DRILLED 6mm HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 

HYDROSTATIC LEVEL 
PROBE 

RANGE 

LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel support hook for 
the suspension of the hydrostatic probe. 

2. Drill 4 x 6mm holes, 150mm from each end and every 300mm 

of the cut length, prior to installation. 

3. Install so that the conduit slides over the probe the maxmium 
amount possible. Do Not glue the conduit to The end cap. 

4. Tighten the securing cable gland. 

S. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 

A 07.07 ISSUED FOR CONSTRUCTION 

O 1.07 ISSUED FOR TENDER P.1-1 

TINCTORAVN3 OR PAN MAO/ IS PRONSTal ry OR 
LAWS CM aTROO nO MAT MN K CND CM 
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MOAK MATO 
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CRAFTED .HAGUE 

DRAFTING CHIBOK A.WITTNOFT 

0116=109mM by P.HAGLE 

DESIGN R.P.ECI. No. 

16.1.07 

DATE 

0'68 RATED "VEGABAR 74' PRESSURE 

SENSOR WITH ON40 1-11/21BSP 
THREADED MALE END. MODEL TO 

SUIT PRESSURE RANGE AND CABLE 

LENGTH FOR EACH INDIVIDUAL SITE. 

EXAMPLE MODEL "EiR74XXGGITHA2X' 

PRESSURE RANGE -I 
0040 111/2 "1 BSP TO 
DN32 111/4-1BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE "VEGABAR 
01512XBAX" ELECTRONICS IN 

PUMPING STATION SWITCHBOARD 
10102 111/,4")BSP STAINLESS 
STEEL 901 EQUAL MALE BEND. 

DETAILS OF NON PREFERED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 

EXISTING PRESSURE 
POINT STOP COCK 

TAPPING BAND 

A-A 
EXISTING ON 

SITE 

PRESSURE POINT 

STOP COCK 

Ode Signed by RJANFADA 5192 161.07 .V.-----M1717E 
SP160 MANATON PARK 
SEWAGE PUMP STATION PRINOPAL DESIGN MANAGER DATE 

CAD RLE 57-KG300N09 _A 
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III MBAR WPM WM 
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2 3 4 I I 

OdeomI olgood by AWITHOFT 

DESIGN OWL 
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R.RE.0 No. DATE 

6 7 
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CLIENT DELEGATE DATE 
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WATER 

B-B 
TO BE INSTALLED 
ON SITE 

01440111/213SP TO 

0032 111/4 "1 BSP STAINLESS 
STEEL REDUCING SOCKET 

DN32 111/ 4')BSP 
STAINLESS STEEL NIPPLE. 

ON32 STAINLESS STEEL UNION WITH 

ON32 111/41 BSP FEMALE ENDS AND 
INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

0032 Ill/ 4'1 BSP 

STAINLESS STEEL NIPPLE. 

DETAILS OF PREFERED INSTALLATION 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All 
be grade 

s t ianle 3essmst steel 
fittings 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered' detail 
unless space limitations prevents 
this method. 

LEVEL PROBES 
AND PRESSURE TRANSMITTER 
INSTALLATION DETAILS 

Sheet 19 

I 
10 11 

I 
12 I 14 

FOR CONSTRUCTION 
SHEET N3. 19 

BRISBANE WATER CRAMS:15h 
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5 16 
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I- A NEW BASE SLAB EXTENSION SHALL BE POURED To PROVIDE A STABLE. LEVEL PLATFORM FOR THE NEW SWITCHBOARD. THE NEW 

SLAB EXTENSION SHALL BE PINNED TO TIE EXISTING SLAB AS DETAILED ON THIS DRAWING 

2- ALL MATERIALS AND WORKMANSHP SHALL BE IN ACCORDANCE WITH CURRENT AUSTRALIAN STANDARDS. CODES AND RELEVANT 

BUILDING AUTHORITY BY-LAWS. 

3- ALL CONCRETE SHALL CO OLY WITH THE AUSTRALIAN STANDARDS CONCRETE STRUCTURES CODE AS3600-2001 AND THE BRISBANE 

WATER REFERENCE SPECIFICATION FOR CONCRETE WORK PST-SSSOOL 

NEW SWITCHBOARD LOCATION 
FIX TO CONCRETE SLAB AT ENDS 

4- ALL CONCRETE SHALL BE GRADE N32. THE MAXIMUM SIZE OF AGGREGATE N THE CONCRETE SHALL BE 20ron. 

5- EXPOSED EXTERNAL EDGING SMALL FINISHED WITH AN ARRIS TO MATCH THE EXISTING BASE SLAB. 

6- THE CCWTRACTOR SHALL DETERMWE THE FINAL DIMENSION OF THE WIDTH OF THE NEW BASE SLAB EXTENSION IN ORDER TO MATCH THE 

EXISTING BASE SLAB. 

7- PENETRATIONS FOR CONDUIT STUBS SHALL BE ALLOWED FOR IN ACCORDANCE WITH THE CONDUIT LAYOUT SHOWN ON THIS DRAWING. 

8- THE CONTRACTOR SHALL IDENTIFY ALL THE SERVICES WITHIN THE RiMEEHATE AREA THAT MAY BE AFFECTED BY THE INSTALLATION OF 

THE NEW SLAB AND CONDUITS. THESE SERVICES SHALL BE PROTECTED AND MAINTARIED. 

Ilq 
021MUM 
9- PVC HEAVY DUTY ELECTRICAL CONDUITS (ORANGE) CASTED INTO NEW CONCRETE PLINTH EXTENSION. ALL CONDUITS FITTED WITH LONG 

RADIOS BENDS Are EXTENDING 300mm BEHOND PUNTS EDLE. ALL (SNOUT FITTED WITH END CAPS TO PREVENT THE INGRESS OF 

MOISTURE AND SIX. 

10- NESCO'ERBT EARTH ROD CONNECTION BOX TO BE CAST IN AND FLUSH MTH SLAB. ALLOW A MIN. OF SO= CLEARANCE FROM CONECTION 

BOX LID TO THE BASE OF SWITCHBOARD. 100mtn CONDUIT CAST VERTICALLY IN SLAB TO EXTEND FROM INSDE CONNECTION BOX. DOWN TO 

(ROUND LEVEL. THIS CONDUIT ALLOWS FOR THE INSTALLATION OF AN EARTHING ROD. 20a an CONDUIT FOR EARTH LS TO BE MARRED INTO 

THIS CONNECTION BOX PRIOR TO POURING ANY CONCRETE WORKS. REFER DETAL 2 

11- 25,04 COMMUNCATIONS CONDUIT (WHITE) 

A 07.07 ISSUED FOR CONSTRUCTION P.H. 

0 1.07 ISSUED FOR TENDER P.H. 

ins MAMMON rNmT TIBRAP G. Magnum Una 
LAWS OF cOPYFMNT MC NAY in BE COPED on 
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timosaat WATER 

A.W. 0 Roca 

DRAFTED P.HAGUE 

DRAFTING CHECK A.WITTHOFT 

HOLD 00411 TAGS - 
(REFER SHEET 10E181. ER 

SLAB & CONDUITS 

ALL DIMENSIONS TO BE CONFIRMED ON SITE f' 

DRIVEWAY 

EARTH ROD CONNECTION BOX 
NESCO-ERRS 
FLUSH WITH SLAB - SEE NOTE 10 

PVC 

CONDUIT 

LINE TAP 

0.PSAL BP26 

l/-Original Signed by P.1-AGUE 

DESIGN 
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FRONT SECTIONAL ELEVATION 
(CONDUITS NOT SHOW 

CAPPED CONDUITS 
SEE NOTE 9 

NEW SLAB TO BE PINNED AND 

EPDXYED TO EXISTING SLAB. 

CHECK ON SITE FOR SERVICES 

IN EXISTING SLAB. 
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W ILII ja11111 WIN 

ELECTRICAL SERVICES 
A.B.N. 29 099 635 668 

1 Harvest Street YANDINA 4561 Tel: (07) 5446 7133 Fax: (07) 5446 8118 
Email: vince@whelan.com.au Web: whelan.com.au 

Ref: f: \officek2007 \word \ 080114. doc 

14 January 2008 

Brisbane City Council 
GPO Box 2567 
BRISBANE QLD 4000 

1\, 

ATTENTION: Warren Henderson 

Dear Warren, 

RE: CONTRACT NO. BW70107-06/07 
SEWAGE PUMP STATION 160 - MANATON PARK 

Please find attached one (1) copy of the operation and maintenance manual for 
the above contract. 

If you have any queries please contact me. 

Your faithfully, 

elan 
WHELAN ELECTRICAL SERVICES 
1 HARVEST STREET, YANDINA QLD 4561 

. 
CE Ir NO 1.2 

Water & Sewerage Pumping Specialists Electrical Contractors Switchboard Manufacturing Engineering Contractors 
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