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1.

1.1

MOUNTING DESCRIPTION

Flat cable selection and connection to
control board

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.

Q-Pulse |d TMS964
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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!

MOUNTING DESCRIPTION 3
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1.2 Select product type and follow the

instructions
MSF 017-250 / VFB

1
Position Description
1 Remove the original lid on top before installing the
option.
2
3
Position Description
5 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)
4 MOUNTING DESCRIPTION
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MSF 310-1400
1
Position Description
1 Start by removing the lid.
2
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)
MOUNTING DESCRIPTION 5
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Position Description

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

6 MOUNTING DESCRIPTION
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FDU size 1

Position Description

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

5 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

Q-Pulse Id TMS964 Active 10/12/2014 Page 10 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Position Description

3 Mount 1x M4x30 METAL spacer in this corner.
Note! Position of the METAL spacer is important!!!

4 Mount 3x (2xM4x15) 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

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

step 1).

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.

MOUNTING DESCRIPTION
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Position Description

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

3 Fasten flat cable with clip here

FDU and VFX size 34

Position Description

Mount the option on 3 x M3x35 metal spacers with

1 3 x M3x4 screws + washers.

Connect the flatcable to scom option. Note! Polar-
ityl {see step 1).

MOUNTING DESCRIPTICN 10
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FDU and VFX size 3-4

T

P

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 scom option. Note! Polarity!
(see step 1).

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

MOUNTING DESCRIPTION 11
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Combination: VFX size 2 with scom and CRIO option

Position Description

1 CRIO option.

Combination; VFX size 5 (6: 4) with scom and CRIO option

Position Description

1 Let the flat cable to the scom option go under CRIO
option.

2 | CRIO option.

Combination: VFX with both scom and PTC option

MOUNTING DESCRIPTION 12
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Position

Description

1

Fasten flat ¢cable with clip.

2

PTC on top of cantral bhoard.

Combination: VFX with both scom and Encoder option

Position

Description

Fasten flat cable with clip.

Encoder option on top of control board.

MOUNTING DESCRIPTION
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Active 10/12/2014

13

Page 16 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual
1.3 General information

Position Description
1 Fasten the flatcable(s) with enclosed clips as close
77 7| tothe metal plate as possible. (picture = example)

Position Description

Superfluous flat cable length should be folded

1 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.

Modbus logical

Parameter type Modbus actual numbers

numbers
‘ Coil Status 1 - 10000 0-9999 (Logical-1)
Input Status 10001 - 20000 | 0-9999 (Logical-10001)

Input Registers 30001 - 40000 | O-9999 (Logical-30001)
Holding Registers | 40001 - 50000 | O - 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 MasterStart MSF Softstarter.

PARAMETER LIST FOR MSF 15
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2.1 Coil status list

Table 1 Coil status list

Modbus Product
logical Mo::us_ Function/Name Range/Unit MSF
no menu
1 0 Alarm reset 0O->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Jog forward Stop=0, Run=1
4 3 Jog reverse Stop=0, Run=1
5 4 Auto-set monitor 0->1 = Auto-set 089
Reset power con- _
6 5 sumption _ 0->1 = Reset 206
26 25 Pump control Off, on; off=0, on=1 022
27 26 Fub voltage start —\off, on; off=0, on=1 | 024
28 27 By pass Off, on; off=0, on=1 032
29 28 Power factor control | otf, on; off=0, on=1 | 033
30 29 Motor PTC input No, yes; no=0, yes=1| 071
Run at single phase R _
31 30 input failure No, yes; no=0,yes=1| 101
Run at current limit . _ _
32 31 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
PARAMETER LIST FOR MSF 16
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2.2 Input status list

logioal Modbus | Function,/Name Range,/Unit "WSF
no menu

10001 10 tgg‘r‘g?n?gy' O=Unlocked, 1=Locked | 221

10003 |2 Pre-Alarm status |9Zho FreAlarm,

10004 |3 mg:UZr&Alarm gzg?eﬂlea_?r:1arm'

10005 |4 GRS breaam

PARAMETER LIST FOR MSF 17
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2.3 Input register list
Table 2 Input register list
Modbus Product
logial M°::“5 Function/Name Range,/Unit MSF
no 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 O r2E8Nm O.INM 1507
30012 11 Shaft torque low word " 207
) r01==> HB = release
30017 16 |[Software version code, LB =01
30018 | 17 |Software variant i%(ik:) HB =0, LB
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 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 019
1= Keyboard
30020 | 28 |Controlstart by / Control 15_ pemote 006
3= Serial comm.

30031 30 |Serial comm. unit address 1-247 111

PARAMETER LIST FOR MSF 18
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Table 2 Input register lise (Gontinuing)
Modbus Product
logial Mo:: us Function/Name Range/Unit MSF
no menu
i 2400-38400 Baud,
30032 31 |Serial comm. baudrate 100 Baud <> 1 112
. . 0=No parity
30033 32 |Serial comm. parity 1=Even parity 113
30034 33 |Serial comm. contact broken [0-2 114
30035 34 |Actual parameter set 1-4
-200% -+200%
30036 35 |Shaft power % 1%ec> 1 020
] 30.0- 100.0°C,
30037 36 |Heatsink temperature 0.19C 2> 1
30041 40 |Operation mode 1-7
30042 a1 Cperation status 1-11
30047 46 |Used thermal capacity 0-150 %, 1%<->1 Q73
30048 47 |Power factor (0.00-1.00,0.01<>1 |204
02
0 = None,
30051 50 |Phase sequence 1= RST, Q87
2 =RTS
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. |304
30115 114 (Trip message 5 See trip message 1. (905
30118 117 |Trip message 6 See trip message 1. (906
PARAMETER LIST FOR MSF 19
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Table 2 Input register list (continuing)
Modbus Product
logial |Modbus Function/Name Range,/Unit MSF
no 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
PARAMETER LIST FOR MSF 20
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2.4 Holding register list
Table 3 Holding register list
Modbus Product
logical Modbus Function/Name Range/Unit MSF
no menu
40001 |0 Nominal motor voltage %Ol%gzcl)oov 041
40002 |1 Nominal motor frequency 50-60Hz 1Hz<->1 046
. 25 % 150% Insoft in
40003 (2 Nominal motor current Amp.0.1A<->1 042
. 500 - 3600 Rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 044
25% -150% Pnsoft in
. W;
40005 |4 Nominal motor power Bit15=0->1W<->1 043
Bit15=1->100W<->1
40006 (5 Nominal motor cos phi ioé%)og;cloosophi = 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
" 0.1 - 25.0sec,
Max pre-alarm response 0.1sec <=>1
40016 115 delay VFB 40014 is used for | 993
all delays”
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 | PreAAMIESPONSE 0 125 0sec 0.1s<>1 | 007
40021 120 Min pre-alarm 5-200% Pn 1%<->1 096
0 = External input
40022 |21 Parameter set selection 061
1-4 =Par. set 1-4.
40023 22 Relay 1 1-5 051
40024 |23 Relay 2 1-5 052
PARAMETER LIST FOR MSF 21
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Table 3 Holding register list (continuing)

Modbus Product
logical Mo:: us Function/Name Range/Unit MSF
no menu
0= OFF, No remote
analogue control.
40028 |27 Anin 1, setup 1= 0-10V/0-20mA 023
2=2-10V/4-20mA
40037 (36 AnOut 1, function 1-3 055
O= OFF, No analogue
output.
40038 |37 AnOut 1, setup 1= 0-10V/0-20mA 054
2= 2-10V/4-20mA
40040 (39 AnQut 1, scaling 5-150% 1% <> 1 056
42001 (2000 Initial voltage at start 2590% U, 1% Un<->1A 001
42002 (2001 Start timeramp 1 1-60sec, 1 sec<->1 002
42003 {2002 |Step down voltage at stop (100-40% U,1% Un<->1] 003
42004 |2003 Stoptimeramp 1 0Off,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
Step down voltage stop 100-40% U,
42007 (2006 ramp 2 1% Un<->1 013
42008 |[2007 Stop time ramp 2 0Off,1-120sec, 1s<->1 014
42009 |2008 Initial torque at start 0-250% Tn,1% Tn<->1 016
50-250% Tn,
42010 (2009 End torque at start 1% Tne>1 017
Off = Torque control
OFF
1 =Llinear
42011 |2010 |Torque control characteristic. 025
2 = Square
- characteristic.
Voltage ramp with current [Off, 150-500% In
42012 12011 e 1% In<>1 020
A Off, 150-500% In
42013 |2012 |Current limit at start 1% In<->1 021
- 100-500% In
42014 12013 |DC-Brake current limit 1% in<->1 035
42015 (2014 DC-Brake active time Off, 1-120sec, 1s<>1| 034
PARAMETER LIST FOR MSF 22
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Table 3 Holding register list (continuing)
Modbus Product
logical | Modbus Function/Name Range/Unit MSF
no menu
0,
42016 (2015 |[Torque boost current limit ?gﬁ;ogf In 031
. . Off, 0.1-2.0sec
42017 [2016 |Torque boost active time 0.1sec<>1 030
. Off, 1-100 edges,
42018 (2017 External input edge control 1 edge<->1 058
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 (":’I'g;g’ thermal protection s 5 40sec, 1s<->1 072
42024 {2023 Starts per hour limitation Off, 1-90/hour, 1<->1 (074"
Off, 0.1-10.0sec
42025 |2024  |Locked rotor alarm 01 sec<>1 075
42026 (2025 Voltage unbalance alarm 2-25% Un, 1% Un<->1 {081
42027 (2026 |Response delay voltage o1t 1. 0sec, 1sec<->1(082
100-150% Un
42028 (2027 |Over voltage alarm 1% Un<->1 083
42029 |2028 gge:ponse delay over volt-  |n¢¢ 4 gosec, 1s<->1 |084
75-100% Un
42030 (2029 ([Under voltage alarm 1% Un<->1 085
Response delay under volt- |Off, 1-60sec,
42031 [2030 age 1sec<>1 086
42032 (2031 |[Reset to factory settings |No, yes; no=0, yes=1 |199
Reference signal for ana-
42033 (2032 logue input control 0-32767
42034 (2033 £nd torque at stop 0-100% of T, 1%<->1 (19
1=dynamic brake;
42035 (2034 Brake method S—reverse brake 36
PR . See description in
42036 2035 Digital input selection 31210 57
PARAMETER LIST FOR MSF 23
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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.

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 -10000 | 0-9999 (Logica-1)
Input Registers | 30005 0 - 9999 (Logical-30001)
Holding Registers ggggé' 0- 9999 (Logical-40001)

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

For more information on any parameter/function, see Instruc-
tion Manual VFB/VEX.

PARAMETER LIST FOR VFB/VFX 24
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3.1 Coil status list

Table 4 Coil status list
Product
Modbus | Modbus . :
logical no no Function/Name Range/Unit 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
Reset power con- _
6 5 sumption 0->1 = Reset 6F1
7 6 Reset Run-Time |0->1 = Reset 6D1
8 7 Reset Trip Log 0->1 = Reset 7B0O
Auto-restart, . Aff— —
10 9 Overtemp trip Off, on; off=0, on=1| 242
11 10 |Auto-restart, 1%t [Off, on; off=0, on=1]| 243
Auto-restart, . _ —
12 11 Overvolt D Off, on; off=0, on=1| 244
Auto-restart, . Affe _
13 12 Overvolt G Off, on; off=0, on=1] 245
Auto-restart, . Aff— -
14 13 Overvolt L Off, on; off=0, on=1| 246
15 14 Auto-restart, PTC |Off, on; off=0, on=1| 247
Auto-restart, . Aff— -
16 15 External trip Off, on; off=0, on=1| 248
Auto-restart, A ~
17 16 Phase 1oss motor Off, on; off=0, on=1| 249
Auto-restart, . Aff -
18 17 Alarm Off, on; off=0, on=1| 24A
Auto-restart, e _
19 18 Locked rotor Off, on; off=0, on=1| 24B
Auto-restart, . Aff —
20 19 Power fault , Off, on; off=0, on=1| 24C
Auto-reset, C Aff— -
22 21 comm._error Off, on; off=0, on=1 24D
. no, yes; no=0,
30 29 Motor PTC input yes=1 271
PARAMETER LIST FOR VFB/VFX 25
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3.2

Input register list

Table 5 Input register list

Modbus . Product
logical | Modbus Function/Name Range/Unit VFB,/VFX
no no menu
30001 | o  [Fowerconsumption Nigh lo.oggwh, 1 Whe>1 | 6FO
Power consumption low
30002 1 word 6FO0
30003 2 Electrical power high word |0 -+ -2ES W, 1 W<->1 640
30004 3 Electrical power low word 640
Output shaft power high 0-+-2E9W, :
30005 4 word 1W<>1 630
’ Output shaft power low
30006 5 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 0-65535h, 1 h<>1 6EO
30010 9 Mains time min 0- 59 Min, 1 min<->1 | 6EO
. 0 +2E8 Nm,
30011 10 Shaft torque high word 0.1Nm <>1 620
30012 11 Shaft torque low word " 620
. 1-+-2E8 Rpm,
30013 12 |Process speed high word |3 rpm<->1000 6GO
30014 13 Process speed low word " 6G0
30015 14 Shaft speed high word G-2E8 rpm,1 rpm<->1 610
30016 i5 Shaft speed low word " 610
V1.23 -> Release
. Bit 15-14=0,0
30017 16 Software version Bit 13-8=1, 920
LB =23
OPT V2.34 >
30018 17 Option/variant version HB =2, 920
LB =34
30019 18 Current 0-6553.5 A, 0.1A <> 1 | 650
30023 22 Output voltage 0-6553.5V, 0.1Vv<->1 | 660
30028 27 Product type number 910
PARAMETER LIST FOR VFB/VFX 26
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Table 5 Input register list (continuing)
Modbus Product
logical | Modbus Function/Name Range/Unit VFB/VFX
no menu
0=Remote,
30029 28 Cor:jtrol start by / Control 1=Keyboard,
mode 2=Serial comm
0=Remote
30030 29 Control ref by 1=Keyboard
2=Serial comm
30031 30 Serial comm. unit address (1-247 262
1=2400, 4=19200,
30032 31 Serial comm. baudrate 2=4800 5=38400 261
3=9600,
0-3;
30035 34 Actual parameter set 0=A, 2=C, 3XX
: 1=B 3=D
30036 35 Shaft torque % -400%-+400% 1%<>1 | 620
-40.0-+100.0°C,
30037 36  |Cooler temperature 01°C<>1 690
0-2000.0Hz,
30038 37 Frequency 0.1Hz<->1 670
30039 38 DC-link voltage 0-1000V, 0.1V<->1 680
30040 39 Warning 0-31 6HO
30043 42 Digital input status 680
30044 43 Analog input status 1 -100 -+100%, 1%<->1 6CO
30045 44  [Analog input status 2 -100 -+100%, 1%<->1 6CO
30046 45 Param_version For internal use
30052 51 Emotron product 1=VFB/VFX, 2=MSF
30101 100 (Triptime 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 {Triptime 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 (Triptime 3 h 0-65535 h, 1h<->1 730
|
PARAMETER LIST FOR VFB/VFX 27
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Table 5 Input register list (continuing)
“ﬂ:"g?ggf Mo::us Function/Name Range/Unit VF;'-!;;’:II?X
no 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 |[Triptime 4 h 065535 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 (Triptime 5h 065535 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 |Triptime 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 |Triptime 8 h 065535 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 (Triptime 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 |Triptime 10 h 065535 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 Product
logical Modbus Function/Name Range/Unit VFB/VFX
no no menu
40001 |O Nominal motor voltage |100.0-700.0V 222
40002 (1 Nominal motor frequency |50-300Hz 223
40003 |2 Nominal motor current  |25% I_nom-3200.0A 224
100-18000 rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 225
Bit15=1->100rpm<->1
1-3276700W
40005 |4 Nominal motor power Bit15=0->1W<->1 221
Bit15=1->100W<->1
40006 |5 Nominal motor cos phi  |50-100, cos phi =1.00<->100]| 226
0=0ff,
40007 |6 Motor ventilation 1=Self, 227
2=Forced
) O=Level,
40008 |7 Remote input level edge 1=Edge 215
40009 |8 Encoder pulses 5-32767 pulses/rev 252
40010 |9 Encoder enable 0=0ff 251
1=0n
0=0ff,
1=Max,
40011 (10 Aarm select 2=Min, 811
3=Min+max
0=0ff,
40012 |11 Ramp enable 1=0n 812
40013 (12 Start delay monitor 0-3600sec 813
40014 |13 [Max alarmresponse g 9 g0 0sec 814
delay
40015 |14 Max alarm limit 0-400% Tn 816
40017 |16 Max pre-alarm 0-400% Tn 817
40019 |18 Min atarm limit 0-400% Tn 818
40021 |20 Min pre-alarm 0-400% Tn 819
‘ 0=A, 4=DI3,
1=B, 5=DI3+4,
40022 (21 Parameter set 2=C. 6=Comm 234
3=D,
40023 (22 Relay 1 0-21 451
PARAMETER LIST FOR VFB/VFX 29
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Table 6  Holding register list (continuing)

PARAMETER LIST FOR VFB/VFX

Q-Pulse |d TMS964

Active 10/12/2014

Modbus Product
logical M°::“s Function/Name Range,/Unit VFB,/VFX
no menu

40024 |23 Relay 2 021 452
0=0ff,

40027 (26 Anin 1, function 1=Speed, 411
2=Torque
0=0-10V/0-20mA

40028 |27 Anin 1, setup 1=2-10V/4-20mA 412
2=User defined

40029 |28 Anin 1, offset -100% - +100% 1% <> 1 413

40030 |29 Anin 1, gain -4.00 - +4.0Q, 0.01<>1 414

. 0=0ff,

40031 |30 Anin 1, bipolar 1=0n 415
0=0ff,

40032 (31 Anin 2, function 1=Speed, 416
2=Torque
0=0-10V/0-20mA,

40033 |32 Anin 2, setup 1=2-10V/4-20mA, 417
2=User defined

40034 (33 Anin 2, offset -100% - +100% 1% <-> 1 418

40035 (34 Anin 2, gain -4.00 - +4.00

. 0=0ff,

40036 (35 Anin 2, bipolar 1-0n 41A
O=Torque,

. 1=Speed, 4=Current,

40037 |36 AnQOut 1, function 2=Shaft power, 5=El.power, 431
3=Frequency, 6=0utp.voltage
0=0-10V/0-20mA

40038 |37 AnOut 1, setup 1=2-10V/4-20mA 432

: 2=User defined
40039 (38 AnOut 1, offset -100% - +100% 1% <> 1 433
40040 (39 AnOut 1, gain -4.00-+4.000.01 <> 1 434
. 0=0ff,

40041 |40 AnOut 1, bipolar 1=0n 435
O=Torque, 4=Current,

) 1=Speed, 5=El.power,

40042 |41 AnOut 2, function 2=Shaft power, 6=0utp. 436
3=Frequency, voltage
0=0-10V/0-20mA,

40043 (42 AnOut 2, setup 1=2-10V/4-20mA, 437
2=User defined

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

30
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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

AnQOut 2, gain

-4.00-+4.00,0.01 <> 1

439

40046

45

AnOut 2, bipolar

0=0ff,
1=0n

43A

40063

62

CA1 Value

"O=Speed, 1=Torque,
2=Shaft_Power, 3=El Power,
4=Current, 5=0utput 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

CAltevel

0-1E6 depending on 40063

822

40065

64

CA2 Value

"0=Speed, 1=Torque,
2=Shaft_Power, 3=El Power,
4=Current, 5=0utput Voltage,
6=Frequency,

7=DC voltage, 8=Tempera-
ture, 9=Energy, 10=Run
Time,

11=Mains Time, 12=Process
Speed, 13=Aninl, 14=Anin"

823

40066

65

CA2 Level

0-1E6 depending on 40065

824

40067

66

Ccbh1

"0=Digin1, 1=DigIn2,
2=DigIn3, 3=DigIn4, 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=0vertemp,
17=0vervolt G, 18=0vervolt
D"

825

40068

67

CcD2

“0=DigIn1, 1=DigIn2,
2=DigIn3, 3=DigIn4, 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=0vertemp,
17=0vervolt G, 18=0vervolt
D"

825

PARAMETER LIST FOR VFB/VFX
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Table 6  Holding register list (continuing)

Modbus Product
logical M°:;’“s Function/Name Range/Unit VFB/VFX
no menu

0=CA1, 1=IA1, 2=CA2,

40069 |68 Logic Y Argl 3=1A2, 4=CD1, 5=ID1, 831
6=CD2, 7=ID2

40070 |69 Logic Yop 1 1=&, 2=+,3=A 832
0=CA1, 1=!A1, 2=CA2,

40071 |70 Logic Y Arg2 3=1A2, 4=CD1, 5=D1, 833
6=CD2, 7=1D2

40072 |71 Logic Y op2 0=. 1=&, 2=+,3=A 834
0=CA1, 1=1A1, 2=CA2,

40073 |72 Logic Y Arg3 3=IA2, 4=CD1, 5=!D1, 835
6=CD2, 7=!D2
0=CA1, 1=IA1, 2=CA2,

40074 |73 Logic Z Argl 3=lA2, 4=CD1, 5=!D1, 841

: 6=CD2, 7=!D2

40075 |74 Logic Z op 1 1=&, 2=+,3=A 842
0=CA1, 1=!A1, 2=CA2,

40076 |75 Logic Z Arg2 3=I1A2, 4=CD1, 5=ID1, 843
6=CD2, 7=1D2

40077 |76 Logic Z op 2 0=. 1=&, 2=+,3=A 844
0=CA1, 1=!A1, 2=CA2,

40078 |77 Logic Z Arg3 3=IA2, 4=CD1, 5=ID1, 845
6=CD2, 7=ID2

41001 (1000 ([Comm, ref 100% <-> 0x2000
0=Speed,

41002 |1001 |Operation.drive mode 1=Torque, 211
2=V/Hz
0O=Remote,

41003 |1002 |Operation.ref ctri 1=Keyboard, 212
2=Comm
0O=Remote, 3=Rem/diginl,

41004 |1003 |Operation.run stop ctrl éiz’i‘ne{mard' 4=Comm/ 213
2=Comm,

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 |Digin1 011 421

41009 [1008 |Digin2 0-11 422

PARAMETER LIST FOR VFB,/VFX 32

Q-Pulse |d TMS964

Active 10/12/2014

Page 35 of 252




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Table 6  Holding register list (continuing)

Modbus Product
logical Mo:(t))us Function/Name Range/Unit VFB/VFX
no menu

41010 |1009 |[Digin 3 011 423

41011 |1010 (Digin 4 011 424

41014 (1013 ([DigOut 1 0-21 441

41015 {1014 |DigQut 2 0-21 442

. 0=0ff,

41018 |1017 |Crio enable 1=0n 281
0=4-Speed,

41019 |1018 |Crio control 1=3-pos, 282
2=Analogue

41020 [1019 |Criorelay 1 021 283

41021 |1020 |Criorelay 2 021 284
0O=None, 3=m/s,

41022 1021 |Process unit 1=rpm, 4=/min, 6G1
2=%, 5=/hr

41023 1022 Process scale 0-10.000, 0.0001 <=>1 6G2
0O=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
2=Shaft power,8=Temp,

41024 11023 |Multiple display 1 3=El power, 9=Drive 110
4=Current, status,
5=Voltage, 10=Process

speed

41025 {1024 ([Multiple display 2 See 41024 120
O=English, 3=Dutch,

41026 [1025 |Utility language 1=German, 4=French 231
2=Swedish,

41027 ]1026 |Utility keyboard locked [O=Unlocked, 1=Locked 232

41028 |1027 [Serial com. address 1-247 262
1=2400, 4=19200,

41029 11028 (Serial com. Baud-rate 2=4800 5=38400 261
3=9600,

41031 {1030 |Serial contact broken 2]=gContinue, 1=Trip, 2=Warn-

41032 (1031 |MVB card on/off o=ort, 291
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Table 6  Holding register list (continuing)

Modbus Product
logical M°::“5 Function/Name Range/Unit VFB/VFX
no menu

41081 |1080 |Dev Delay 50-999ms
41082 [1081 |Set Load 25.100%, 101%=0ff
PARAMETER LIST FOR VFB/VFX 34
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Table 7 Parameter set A
xkx | wxk VFB/VFX ek *kk
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
. O=Linear,
41104 (1103 |Acceleration shape 1=Scurve 312
. O=Linear,
41105 (1104 [Deceleration shape 1=S-curve 314
41106 (1105 |Q-stop shape O=Linear
41107 (1106 [start mode O=fast, 1=Normal DC 315
411081107 |stop mode O=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 |Yalt before brake 6 55,3 00, 0.015<->1 319
41112 |1111 |Vector brake o=oft, 31A
. 0=0ff,
41113 (1112 |Spinstart 1=0n 31C
B O=Volatile,
4111411113 |Motor pot function 1=Non-volatile 325
0=Scale,
4111511114 |Minspeed mode 1=Limit, 323
2=Stop
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
411191118 |Preset speed 2 0-2*Motor sync speed, 327
41120 (1119 |Preset speed 3 0-2*Motor sync speed, 328
411211120 {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, 328
4112411123 |Preset speed 7 0-2*Motor sync speed, 32C
41125|1124 |Skip speed 1 Low |0-2*Motor sync speed, 32D
411261125 |Skip speed 1 High |0-2*Motor sync speed, 32E
411271126 |Skip speed 2 Low |0-2*Motor sync speed, 32F
PARAMETER LIST FOR VFB/VFX 35
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Table 7 Parameter set A (continuing)

* K K * % Kk VFB/VFX * K K * K K
Parameter set A

411281127 |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 I_max/motor In 331

411311130 |Speed P gain 0.1-30.0, 0.1<>1 342

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

41133 (1132 [Flux optimization |J=0r" 344
0=0ff,

41134 {1133 |PID-controtler 1=0n, 345
2=Invert

411351134 g;‘i}n‘m”m”e' P 10.130.0,0.1<>1 346

411361135 |F1ocontrollerl 4 91,300,008, 0.015<>1 347

411371136 |FIocontrollerD 6 99,30 005, 0.015<>1 348

411381137 |LOW voltage overr- \o_oft 1-0n 351

41139 (1138 |Rotor locked 0=0ff, 1=0On 352
0=0ff,

41140 |1139 |Motor lost 1=Resume, 353
2=Trip
0=0ff,

41141 {1140 |Motor 12t type 1=Trip, 354
2=Limit

41142 (1141 |Motor 12t current [0-150% inverter i_nom, 0.1A<->1 355
0=R,

41143 (1142 |Speed direction 1=L, 324
2=R+L

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

411451144 |min torque 0-400%, 1%<=>1 or I_nax/motor_In 332

41146 (1145 |overvolt_ctrl 0=0N, 1=0FF 356
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*okx *k ok VFB/VFX Parameter set B | *** | ***

41201- 41299 | 1200-1298 | /* Parameter set B */

* ok x *x VFB/VFX Parameter set C | *** | ***

41301- 41399 | 1300-1398 | / * Parameter set C */
*ok ok *kox VFB/VFX Parameter set D | *** | ***

41401- 41499 | 1400-1498 | / * Parameter set D */

PARAMETER LIST FOR VFB/VFX 37
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4, PARAMETER LIST FOR FDU

Logical number is often used to give a parameter a unique
number. But it 1s not the logical number inside the actual MOD-
BUS message.

The following table explains the relanons between logical
numbers and acwal numbers inside MODBUS messages.

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 -10000 0 -9999 (Logical-1)
) 30001 - )
input Registers 40000 0 - 9999 (Logical-30001)
. . 40001 - .
Holding Registers 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/funcrion, see
[nstruction Manual FDU.

PARAMETER LIST FOR FDU 38
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4.1 Coil status list
| Table 8  Coil status list
' Modbus | Modbus o . Product
| logical no | no Function/Name Range/Unit | cp "o
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
Reset power con- _
6 5 sumption 0>; = Reset 6D1
7 6 Reset Run-Time |O->1 = Reset 6B1
8 7 Reset Trip Log 0->1 = Reset 780
Autorestart, Off, on; off=0,
10 ° Overtemp trip on=1 242
1 10 |Autorestart, 12 |[OfF 0N OTF=0, {543
Autorestart, Off, on; off=0,
12 11 Overvolt D on=1 244
Auto-restart, Off, on; off=0,
13 12 Overvolt G on=1 245
Auto-restart, Off, on; off=0,
14 13 Overvolt L on=1 246
15 14  |Autorestart, PTC g:f:,lon; off=0, 247
Auto-restart, Off, on; off=0,
16 15 External trip on=1 248
Auto-restart, Off, on; off=0,
17 16 Phase loss motor |on=1 249
Auto-restart, Off, on; off=0,
18 17 Alarm on=1 24A
|Auto-restart, Off, on; off=0,
19 18 Locked rotor on=1 24B
Auto-restart, Off, on; off=0,
20 19 Power fault on=1 24C
Auto-restart, Off, on; off=0,
22 2 Low voltage on=1 24D
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Q-Pulse |d TMS964

Active 10/12/2014

Page 42 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Table 8  Coil status list (continuing)

Modbus | Modbus . . Product
logical no no Function/Name Range/Unit FDU menu
Auto-restart, Off, on; off=0,
23 22 Comm. error on=1 24t
. no, yes; no=0,
30 29 Motor PTC input 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
PARAMETER LIST FOR FDU 40
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4.2 Input register list
Table 9 Input register list
Modbus . Product
logical | Modbus Function/Name Range,/Unit FDU
no menu
30001 | o  [Powerconsumptionhigh g9 wh, 1 Wh<>1 |6DO
Power consumption tow
30002 1 word 6D0
30003 2 Electrical power high word |0 -+ -2EOQ W, 1 W<->1 630
30004 3 Electrical power low word 630
30007 6 Operation time high word {0-65535h, 1 h<->1 680
30008 7 Operation time low word 0-59 Min, 1 min<->1 6B0
30009 8 Mains time hour 0-65535h, 1 h<->1 6CO
30010 9 Mains time min 0-59 Min, 1 min<->1 6CO
. 0 +2E8 Nm,
30011 10 Shaft torque high word 0.1Nm <->1 620
30012 11 Shaft torque low word " 620
. 1-+-2E8 Rpm,
30013 12 |Process speed high word (3 rpm<->1000 6EQ
30014 13 Process speed low word " 6EO
V1.23 -> Release
. Bit 15-14= 0,0
30017 16 Software version Bit 138=1, 920
LB =23.
OPT v2.34 >
30018 17 Option/variant version HB =2, 920
LB =34
30019 18 Current 0-6553.5A,0.1A <> 1 | 640
30023 22 Output voitage 0-6553.5 V, 0.1v<->1 650
30028 27 Product type number 910
0O=Remote,
30029 28 %%rgjterol start by / Control 1=Keyboard,
2=Serial comm
PARAMETER LIST FOR FDU 41
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Table 9 Input register list (continuing)

PARAMETER LIST FOR FDU

Q-Pulse Id TMS964

Active 10/12/2014

w:)og(:zzls Mo::us Function/Name Range/Unit Prggzct
no menu
0=Remote
30030 29 Control ref by 1=Keyboard
2=Serial comm
30031 30 Serial comm. unit address [1-247 262
1=2400, 4=19200,
30032 31 Serial comm. baudrate 2=4800 5=38400 261
3=9600,
0-3;
30035 34  |Actual parameter set 0=A, 2=C, 3XX
1=B 3=D
30036 35 Shaft torque % -400%-+400% 1%<->1 620
30037 | 36 |Cooler temperature 02 +100.0°, 690
30038 | 37 |Frequency 0-2000.0kz, 670
30039 38 |DC-link voltage 0-1000V, 0.1V<->1 680
30040 39 |Warning 031 6HO
30043 42 Digital input status 6B0
30044 43 |Analog input status 1 -100 -+100%, 1%<->1 6CO
30045 44  |Analog input status 2 -100 -+100%, 1%<->1 6CO
30046 45 Param_version For internal use
30052 51 Emotron product 1=VFB/VFX, 2=MSF
30101 100 |Triptime 1h 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 |Triptime 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 |Triptime 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
42
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Table 9 Input register list (continuing)
|‘l,:)og(:::)zls Mo::us Function/Name Range/Unit Prggﬂct
no menu

30110 109 |Triptime 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 |Triptime 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 (Triptime 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 |Triptime 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 |Triptime 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 (Triptime 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 065535 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 Product

logical |M°MPUS|  Function/Name Range,/Unit FDU

no 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% I_nom-3200.0A 224
100-18000 rpm

40004 (3 Nominal motor speed Bit15=0->1rpm<->1 225
Bit15=1->100rpm<->1
1-3276700W

40005 |4 Nominal motor power Bit15=0->1W<->1 221
Bit15=1->100W<->1

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

. O=Level,

40008 |7 Remote input level edge 1=Edge 215
0=0ff,
1=Max,

40011 |10 Aarm select 2=Min. 811
3=Min+max
0=0ff,

40012 (11 Ramp enable 1=0n 812

40013 |12 Start delay monitor 0-3600sec 813

40014 |13 |Max alarmresponse g 4. g9 osec 814

delay

40015 (14 Max alarm limit 0-400% Tn 816

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

40018 |17 d"’ggf'a'm response 40014 is used for all delays

40019 |18 Min alarm limit 0-400% Tn 818

40021 |20 Min pre-alarm 0-400% Tn 819
0=A, 4=DI3,
1=B, 5=DI3+4,

40022 |21 Parameter set 2=C 6=Comm 234
3=D, .

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 Product
logical M°:: us Function/Name Range/Unit FDU
no menu
0=0ff,

40027 |26 Anlin 1, function 1=Speed, 411
2=Torque
0=0-10V/0-20mA

40028 (27 Anin 1, setup 1=2-10V/4-20mA 412
2=User defined

40029 |28 Anin 1, offset -100% - +100% 1% <> 1 413

40030 (29 Anin 1, gain -4.00-+4.00,0.01 <> 1 414
0=0ff,

40032 {31 Anln 2, function 1=Speed, 416
2=Torque
0=0-10V/0-20mA,

40033 |32 Anln 2, setup 1=2-10V/4-20mA, 417
2=User defined

40034 (33 Anin 2, offset -100% - +100% 1% <> 1 418

40035 (34 Anin 2, gain -4.00-+4.00,0.01 <> 1 419
O=Torque,

. 1=Speed, 4=Current,

40037 |36 AnQut 1, function 2=Shaft power, 5=El.power, 431
3=Frequency, 6=0utp.voltage
0=0-10V/0-20mA

40038 |37 AnOut 1, setup 1=2-10V/4-20mA 432
2=User defined

40039 |38 AnQut 1, offset -100% - +100% 1% <> 1 433

40040 (39 AnOut 1, gain -4.00-4+4.000.01 <> 1 434
O=Torque, 4=Current,

B 1=Speed, 5=Ei.power,

40042 |41 AnQut 2, function 2=Shaft power, 6=0utp. 436
3=Frequency, voltage
0=0-10V/0-20mA,

40043 |42 AnQut 2, setup 1=2-10V/4-20mA, 437
2=User defined

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

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

Modbus Product
logical Mo::us Function/Name Range/Unit FDU
no menu

O=off, 1=max, 2=min,

40062 |61 Aarm select 3=min+max 812
"0=Frequency, 1=Torque
{Nm),
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40063 (62 CA1 Value 7=Temp, 821
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"
"O=Frequency, 1=Torque
(Nmj,
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40064 |63 CA1 Level 7=Temp, 822
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=AnIn1,
12=AnIn2"
"O=Frequency, 1=Torque
(Nmj},
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40065 |64 CA?2 Vaiue 7=Temp, 823
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=AnIn1,
12=Anin2"
"O=Frequency, 1=Torque
(Nm),
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40066 |65 CA2 Level 7=Temp, 824
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"
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Table 10 Holding register list (continuing)

Modbus Product
logical Mo::us Function/Name Range/Unit FDU
no menu
0=Digin1, 1=DigIn2,
2=DigIn3, 3=DigIn4,
4=DigIn5, 5=DigInG,
6=DigIn7, 7=Acc, 8=Dec,
9=I2t, 10=Run, 11=Stop,

40067 166 ch1 12=Trip, 13=Max Alarm, 825
14=Min Alarm, 15=VIimit,
16=Flimit, 17=Glimit,
18=Tlimit, 19=0vertemp,
20=0vervoit G,
0=DigIn1, 1=DigIn2,
2=DigIn3, 3=Dig!n4,
4=DigIn5, 5=Digin6,
6=DigIn7, 7=Acc, 8=Dec,
9=12t, 10=Run, 11=Stop,

40068 |67 €2 12=Trip, 13=Max Alarm,  |826
14=Min Alarm, 15=Vlimit,
16=Flimit, 17=Glimit,
18=Tlimit, 19=0vertemp,
20=0vervolt G,

40069 |68 Logic Y 827

40070 169 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

141001 |1000 [Comm. ref.

O=Remote,

41003 |1002 |Operation.ref ctri 1=Keyboard, 212
2=Comm
O=Remote, 3=Rem/digin1,

41004 [1003 (Operation.run stop ctrl 3@?{“”‘1' 4=Comm/ 213
2=Comm,

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

Modbus Product
logical |MdPUS|  Eynction/Name Range /Unit FDU
no menu
41006 (1005 |Utility auto restart mask (0-10 240
41007 |1006 |Utility.auto restart 0-10 241
41008 |1007 |Digin 1 011 421
41009 [1008 |Digin2 0-11 422
41010 |1009 |Digin 3 011 423
41011 |1010 |Digin 4 011 424
41012 |1011 |Digin 5 0-11 425
41013 |1012 |Digin 6 011 426
41014 |1013 |DigOut 1 021 441
41015 |1014 |DigQut 2 0-21 442
0O=None, 3=m/s,
41022 {1021 |Process unit 1=rpm, 4=/min, 6E1
2=%, 5=/hr
41023 11022 |Process scale 0-10.000, 0.0001 <=> 1 6E2
0=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
2=Shaft power,8=Temp,
41024 11023 |Multiple display 1 3=El power, 9=Drive 110
4=Current, status,
5=Voltage, 10=Process
speed
41025 |1024 |Multipie display 2 See 41024 120
O=English, 3=Dutch,
41026 |1025 |Utility language 1=German, 4=French 231
2=Swedish,
41027 |1026 |Utility keyboard locked |[O=Unlocked, 1=Locked 232
41028 1027 |[Serial com. address 1-247 252
1=2400, 4=19200,
41029 |1028 |Serial com. Baud-rate 2=4800 5=38400 251
3=9600,
41031 |1030 Eerkal com. contact bro-
en
O=Linear,
41033 |1032 |V/Hz Curve 1=Square 211
41034 |1033 |IxR Comp 1-25% 216
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Table 10 Holding register list (continuing)

I’II:)og(:::);:ls, Mo::us Function/Name Range/Unit Prggﬂct
no menu

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

"O=Loc/Rem Ana, 1=Loc/

Rem Comm,

2=PID, 3=MotPot, 4=Pre-
41036 (1035 |[Select Macro sets, 5=Jog, 271

6=Torque Limit, 7=Pump/

Fan,

8=Custom1, 9=Custom2"

"0=0ff, 1=Load PID, 2=Freq
41038 |1037 |Punp/Fan Control PID,3=Load Direct, 4=Freq 281

: Direct”
11039 |1038 ([No of Drives 1-4 w/orio, 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/Fll O=Rise, 1=Fall (Default: 0) 28T
41080 |1079 |Digitalin 7 427
41081 |1080 |Digitalin 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 28)J
141091 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 E{gﬁg‘j" at master 286
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Table 10 Holding register list (continuing)

PARAMETER LIST FOR FDU

Q-Pulse Id TMS964 Active 10/12/2014

Modbus Product
logical Mo::us Function/Name Range/Unit FDU
no menu
41098 1097 [Change condition 284
41099 |1098 ([Change timer 285
k!
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Table 11 Parameter set A

% % * * %k FDU * kk LE B 1
Parameter set A
41101 {1100 |Acceleration time {0.00-3600.00 311
41102 {1101 |Deceleration time |0.00-3600.00 313
] O=Linear,
41104 11103 |Acceleration shape 1=S-curve 312
. O=Linear,
411051104 |Deceleration shape 1=S-curve 314
41107 |1106 |start mode O=fast, 1=Normal DC 318
41108 |1107 |stop mode O=decelation, 1=coast 319
) 0=0ff,
411131112 |Spinstart 1=0n 31C
. O=Volatile,
41114 ({1113 |Motor pot function 1=Non-volatile 325
41130 (1129 [Maximum torque 0-400%, 1%<-> 1 or I_max/motor In 332
41133 |1132 |Flux optimization |9=0"" 341
0=0ff,
41134 (1133 |PiD-controller 1=0n, 343
2=Invert
41135 |1134 g;%con“o”erp 0.1-30.0, 0.1<>1 344
41136 1135 [Fiocontrollerl 14 61.300.00s, 0.015<>1 345
41137 1136 [FIDcontrolierD 14 61.30.00s, 0.015<>1 346
41138 1137 |LOW voltage overr Jo_o¢f, 1-0n 351
411391138 [Rotor locked 0=0ff, 1=0On 352
0=0ff,
4114011139 |Motor lost 1=Resume, 353
2=Trip
PARAMETER LIST FOR FDU 51
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Table 11 Parameter set A (continuing)

* K Kk * J k. FDU ¥ d ok * & Kk
Parameter set A
0=0ff,
41141 (1140 |Motor 12t type 1=Trip, 354
2=Limit

41142 ({1141 |Motor 12t current  |0-150% inverter i_nom, 0.1A<->1 355
4114511144 |Acc MotPot 16.00 - 3600s (Defauit: 2s) 312
411461145 |Acc>Min Freq 16.00 - 3600s (Default: 2s) 313
41147 11146 |Dec MotPot 16.00 - 3600s (Default: 2s) 316
411_48 1147 |Min Frequency 0- maximum_freq. see R/W rpm 321
41149 |1148 |Max Frequency W",‘m‘m freg-2*motor sync freq see R/| 35,
41150 1149 |\inFreauency lo_scale, 1=limit, 2=stop 323
41151 |1150 |Freauency DirecJo_p 1o 2=R+L 324
411521151 |Preset Frequency 1 [0-2*motor sync freq see R/W rpm 326
411531152 |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
411551154 |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
411581157 |Preset Frequency 7 [0-2*motor sync freq see R/W rpm 32C
411591158 ng) Frequency 1 0-2*motor sync freq see R/W rpm 32D
41160 (1159 at(glﬁ Frequency 1 0-2*motor sync freq see R/W rpm 32E
411611160 |SKIP Freauency 216 5«motor sync freq see R/W rpm 3F
411621161 a:(g'ﬁ Frequency 2 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
411651164 |Dec<MinFreq 0.50- 3600s (Default: 2s) 317
41166 (1165 |Torque Lim On/ Off 331
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%k %

LE 8

FDU Parameter set B

% % %

% % %

41201- 41299

1200-1298

/* Parameter set B */

%k

* ¥k k

FDU Parameter set C

* *

41301- 41399

1300-1398

/* Parameter set C */

* &k

* %k %

FDU Parameter set D

* %k

%k ok

41401- 41499

1400-1498

/* Parameter set D */
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QUICK INSTALLATION CARD - MSF

Table 1 PCB Terminals
Terminal Function Electrical characteristics
u
01
I 100-240 VAC +10%/380-500 VAC
:: 02 Supply voitage + 10%
e PE Gnd J_:
@ 1 Digital inputs for start/stop and %rsfo*;egz 827 V-> 1. Max. 37V
H 12 reset. Impedance to 0 VDC: 2.2 kC.
: Supply/control voltage to PCB +12 VDC £5%. Max. current from
13 terminal 11 and 12, 10 kQ poten-|+12 VDC: 50mA. Short circuit
tiometer, etc. proof.
Remote analogue input control, |Impedance to terminal 15 (0 VDC)
14 0-10 V, 2-10 V, 0-20 mA and 4-20 | voltage signal: 125 kQ, current sig
] mA/digital input. nal: 100 Q.
muaee e o gn] @] g L= o 15 |GND (common) 0VDC
. , s o omow . 16 Digital inputs for selection of 0-3V->0; 827 V->1. Max. 37V for
LInE v ‘]’ D I LU 17 parameter set. 10s. Impedance to 0 VDC: 2.2 kQ2.
C Supply/control voltage to PCB +12 VDC £5%. Max. current from
s 18 terminal 16 and 17, 10 k< poten-| +12 VDC = SOmA. Short circuit
u [v | e ai/m tiometer, etc. proof.
@ 03-F17 Analogue Output contact:
0-10V, 2-10V; min load impedance
19 Remote analogue output control 700Q'0-20mA and 4-20mA :max
load impedance 75002
21 Programmable relay K1. Factory |1-pole closing contact, 250 VAC
setting is "Operation” indication |8A or 24 VDC 8A resistive, 250
22 by closing terminal 21 - 22. VAC, 3A inductive.
L e 23 Programmable relay K2. Factory |1-pole closing contact, 250 VAC
Fig. 1 Standard wiring. setting is "Full voltage” indication| 8A or 24 VDC 8A resistive, 250
24 by closing terminal 23-24. VAC, 3A inductive.
31 Alarm relay K3, closed to 33 at
alarm. 1-pole change over contact, 250
VAC 8A or 24 VDC 8A resistive,
32 Alarm relay K3, opened at alarm. 250 VAC, 3A inductive.
33 Alarm relay K3, common terminal
. R Alarm level 2.4 kQ Switch back
69-70 |[PTC Thermistor input level 2.2 K.
i . . Controlling soft starter cooling fine
71-72* | Clickson thermistor temperature MSF-170-MSF-835
. Temperature measuring of soft
73-74* |NTC thermistor starter cooling fine
75 Current transformer input, cable |Connection of L1 or T1 phase cur-
S1 (blue) rent transformer
. Connection of L3, T3 phase (MSF
Current transformer input, cable
76 ’ 017 - MSF 250) or L2, T2 phase
51 (blue) (MSF 310 - MSF 1400)
77 Current transformer input, cable | Common connection for terminal
S2 (brown) 75 and 76
78*% Fan connection 24 VDC
79* Fan connection o vDC
Fig. 2 Connections on the PCB, control card. *Internal connection, no customer use.
Alarm List
Key lock status Initial voltage
RMS currents and voltages [o0z Start ramp time
in each phase Step down voltage at stop
. Stop ramp time
Viewed soft starter data RMS current
) ontrol mode
Reset to factory settings Menu expander
Serial communication Menu expander
Automatic return menu Dual ramp start/stop
o16018] Initial and end torque at start
“JOG” enable Main functions
Run at F1&F4 alarm Additional functions
Nominal motor parameters
Machine protection Relay K1&K2 functions
Main supply protection Analogue output
Motor protection Digital input
Parameter set
Fig. 3 Menu structure.
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Menu Par. | Factory|
Function/Parameter Range Page
Meny| Par. | Factory nr. set | setting
nr. w Function/Parameter Range set | setting Page
075 (Locked rotor alarm OFF, 1.0-10.0s{ 1-4] ofF |page 55
001 |lnitial voltage at start 25-90%of U | 1- 30 |page 36
t i 1 1-60s 1-4 10 e 36
002 |Start time ramp pee 081 [Voltage unbalance alarm 2-25%U, |1-4]| 10 |page 56
003 [ Step down voltage at stop 100-40% U | 1-4| 100 |page 36 Response delay voltage
004 |Stop time ramp 1 oFF,2-120s| 1-4| ofF [page 36 082 unbalance alarm OFF,1-60sec| 1-4} OFF |page 56
005 |Current 0.0 - 9999 Amp| —— page 36/ {083 |Over voltage alarm 100-150% U,f 1-4| 115 {page 56
006 | Control mode 123 |1-4] 2 |pae37) gy FbonSe Jeay over OFF, 1-60sec| 1-4| ofF |page 56
007 Extended functions & meter- OFF. on ofF |page 38
ing ! 085 | Under voltage alarm 75-100% U, { 1-4 85 |page 57
008 |Extended functions oFF, on ——| oFF |page 38 Response delay under R ;
086 voltage alarm oFF, 1-60sec| 1-4| ofFF |page 57
011 |Initial voltage start ramp 2 | 30 - 90% U 90 |page 38| |O87 |Phase sequence L123. 1321 | — page 57
012 | Start time ramp 2 OFF. 1-60 s ofF |page 38 088 |Phase reversal alarm oFF, on ———| OoFF [page 57
089 |Auto set power limits no, YES ~—— no [page57
Step down voltage stop R )
013 (mp 2 100-40%U [ 1-4; 40 (page 38 r5anTo tout shak power 0.0-200.0% P —— page 57
014 | Stop time ramp 2 ofFF,2-120s| 1-4{ oFF |page 38| |091 |Start delay power limits 1-250sec | 1-4 10 |page 58
092 |Max power alarm limit 5-200%Pn | 1-4 115 |page 58
016 |Initial torque at start 0-250% Tn -4| 10 |page 39| [093 |Max alarm response delay | oFF, 0.1-25.0s| 1-4| oFF |page 58
017 |End torque at start 50 - 250% Tn -4| 150 |page 39| [094 |Max power pre-alarm limit 5-200%Pn | 1-4| 110 |page 58
018 |End torque at stop 0-100% Tn -4 (o] page 39 095 dMeal)z;ypre-alarm response OFF,01250s| 1-4| ofF |pages8
020 Yol;age ramp with current oFF, 150 - 1-2| off |page 39 096 an pre-alarm power limit 5-200%Pn | 1-4 90 |page 58
limit at start 500% In 097 d”;gf’“'a"“ response OFF,0.1:25.0s| 1-4| oFF |page 59
- oFF, 150 - .
021 | Current limit at start s00% 1, | 1-4| ©OFF |Page 40l I5eaTMin power alarm fimit 5-200%Pn | 1-4| 85 |page 59
022 |Pump control oFF, on 1-4| OFF [page 40] |099 |Min alarm response delay oFF, 0.1-25.0s| 1-4| ofFF |page 59
023 |Remote analogue control ofF, 1,2 -4| ofFF |page 41
024 | Full voltage start D.O.L oFF, on -4| oOFF }page 41 101 ?alijlr::raet single phase input no, YES 1.4 no |page 61,
025 | Torque control ofF, 1,2 1-4| OFF |page 42
102 |Run at current limit time-out no, YES 1-4 no |page 61
030 |Torque boost active time oFF,0.1-2.0s| 1-4| ofFF [page 43 103 | Jog forward enable oFF, on 1-4| OFF |page61
031 | Torgue boost current limit | 300-700% I, | 1-4] 300 |page 43| | 104 |Jog reverse enable OFF.on | 1-4) OFF |page61
032 |Bypass oFF. on 1-4| off |page 43 105 |Automatic return menu ofFF, 1999 | ——| oFF |page 62
033 |Power Factor Control PFC ofF, on 1-4| oFF |[page 46
034 | Braking time OFF, 1-120s | 1-4| off |page 47 111 | Serial comm. unit address 1-247 _ 1 page 62
035 |Braking strength 100 - 500% 1-4]| 100 |page 47 112 | Serial comm. baudrate 2':8';%4 ——| 9.6 |page 62
036 | Braking methods 1,2 1-4] 1 |paged7| 1593 [Serial comm. parity 0.1 —| 0 [page62
037 | Slow speed torque 10-100 1-4| 10 |page 49 1772 [Serial comm. contact broker]  ofF, 1,2 |—— 1 |page 62
038 |Slow speed time at start oFF, 1-60s | 1-4) oFF |page 49
039 |Slow speed time at stop OFF,1-60s | 1-4| ofF Jpage 49| 199 |Reset to factory settings no, YES —| no |page63
040 |DC-Brake at slow speed ofF, 160 s 1-4| ofFF |page 49
041 | Nominal motor voltage 200-700V | 1-4| 400 |page 50 201 | Current 0.0- 9999 Amp| ——| —— | page 63
042 | Nominal motor current 25}329:1:)@« 1-4 'nm‘;” page 50| [202 |Line main voltage 0-720V | ——| —— |page 63
T 203 | Output shaft power -9999-9999 kW| ——| ~——— | page 63
. 25 - 300% of _a|Pnsotin
043 | Nominal motor power Prson inkw | 174 "KW | P28 50 1564 TPower factor 000-1.00 |——] — |page 63
044 |Nominal speed 500-3600 rpm| 1-4 i?‘"rs&f;‘ page 50 205 |Power consumption 0.0&(\>N2r?00 —| ~-——— |page 63
045 | Nominal power factor 0.50-1.00 1-4| 0.86 |page 50 206 |Reset power consumption no, YES ——| no |page 64
046 | Nominal frequency 50,60Hz |——| 50 |page 50 |207 |Shaft torque -9999-9999Nm| —— page 64
208 | Operation time Hours - ~~———| page 64
051 |Programmable relay K1 1,2,3,(4),5 1 page 51
052 |Programmable relay K2 1,2,3,45 | — page 51| |211 |Current phase L1 0.0 - 9999 Amp| ———| ~—~—— | page 64
) 212 |Current phase L2 0.0 - 9999 Amp| ——| —— | page 64
054 | Analogue output ofFF, 1,2 1-4| ofFF [page 52 213 |Current phase L3 0.0 - 9999 Amp| ~———| ——— | page 64
055 |Analogue output value 1,23 1-4 1 |page 52| |214 |Line main voltage L1- L2 0-720V ——| ~———|page 64
056 | Scaling analogue output 5-150% 1-4| 100 {page 52 |215 |Line main voltage L1-L3 0-720V ——| ——— | page 64
057 | Digital input selection oFF,1,2,3,4| 1-4} oFF |page 53| |216 |Line main voltage L2-L3 0-720V ——| ~——|page 64
058 [ Digital input pulses 1-100 1-4 1 page 53
221 | Locked keyboard info no, YES ———| no |pageé65
061 |Parameter set 0,1,234 |[——| 1 [pageS54
901 [Alarm list, Latest error F1-F16 ——| —— | page 65
071 |Motor PTC input no, YES ——| no |page 55 902 -1 Alarm list, Older error in F1-F16 page 65
072 |!nternal motor thermal pro- | Jre 5 40 gec 10 age 55 918 |chronological order
tection class ! P
073 |Used thermal capacity 0-150% —_— page 55
074 | Starts per hour limitation oFF, 1-99/hour| 1-4| oFF |page 55
2

Q-Pulse Id TMS964

Active 10/12/2014

Page 60 of 252

0-01 r3

01




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

PARAMETER SET LIST-MSF

Parameter Sets

Factory setting
2 3 4

001 Initial voltage at start 30
ooz Start time ramp 1 10
c03 Step down veltage at stop 100
004 Stop time ramp 1 oFF
005 Current
006 Control mode 2
007 Extended functions & metering oFF Commen for all parameter sets
008 Extended functions cFF Commeon for all parameter sets
G111 Initial valtage start ramp 2 80
12 Start time ramp 2 afFF
13 Step down voltage stop ramp 2 40
G114 Stop time ramp 2 oFF
16 Initial torque at start 10
017 End torque at start 150
018 End torque at stop 4]
020 Voltage ramp with current limit at start ofF
021 Current limit at start afF
022 Pump control oFF
023 Remote analogue control oFF
024 Full voltage start D.O.L oFF
025 Torque control oFF
030 Torque boost active time oFF
031 Torque boost ¢urrent limit 300
032 Bypass oFF
G033 Power Factor Control PFC off
034 BraKing time oFF
G35 Braking strength 100
G36 Braking methods 1
c37 Slew speed terque 10
Q38 Slow speed time at start oFF
Q39 Slow speed time at stop oFF
Q4G OC-Brake at slow speed ofFF
041 Nominal motor voltage 400
042 Nominal motor current lhaon 1N Amp
043 | Nominal motor power Ppson in KW
044 Nominal speed Mpsar in rpm
045 Nominal power factor 0.86
046 Nominal frequency 50 Common for all parameter sets
051 Programmable relay K1 1 Common for all parameter $&t5
052 Programmable relay K2 2 Commuon for ali parameter sets
054 Analogue output oFF
G55 Analogue output value 1
056 Scaling analcgue output 100
057 Digital input selection ofFF
058 Analogue input pulses 1
061 Parameter set 1

Q-Pulse Id TMS964

Active 10/12/2014

1
Page 61 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Parameter Sets
Factory setting
2 3 4
071 Motor PTC input no Common for all parameter sets
072 Internal motor thermaf protection class 10
073 Used thermal capacity
074 Starts per hour limitation ofF
075 Locked rotor alarm ofF
081 Voltage unbalance alarm 10
082 Response delay voltage unbalance alarm ofF
083 Over voltage alarm 115
084 Response delay over voltage alarm ofF
085 Under voitage alarm 85
086 Response delay under voltage alarm ofF
087 Phase sequence
088 Phase reversal alarm ofF Common for all parameter sets
089 Auto set power limits no Common for all parameter sets
090 Output shaft power
091 Start delay power limits 10
092 Max power alarm limit 115
093 Max alarm response delay ofF
094 Max power pre-alarm limit 110
095 Max pre-alarm response delay ofFF
096 Min pre-alarm power limit 90
097 Min pre-alarm response delay ofFF
098 Min power alarm limit 85
099 Min alarm response delay ofFF
101 Run at single phase input failure no
102 Run at current limit time-out no
103 Jog forward enable ofF
104 Jog reverse enable ofF
105 Automatic return menu ofF Common for all parameter sets
111 Serial comm. unit address 1 Common for all parameter sets
112 Serial comm. baudrate 9.6 Common for all parameter sets
113 Serial comm. parity Common for all parameter sets
114 Serial comm. contact broken Common for all parameter sets
199 Reset to factory settings no Common for all parameter sets
201 Current ———
202 Line main voltage e
203 Qutput shaft power —
204 Power factor ——
205 Power consumption
206 Reset power consumption no Common for all parameter sets
207 Shaft torque
208 Operation time e
211 Current phase L1 ————
212 Current phase L2 _
213 Current phase L3 —_
214 Line main voltage L1 - L2 —
215 Line main voltage L1 - L3 ———
216 Line main voltage L2 - L3 _—
221 Locked keyboard info no

2
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Valid for the following Soft starter Models:
MSF-017 to MSF-1400

MSF
SOFT STARTER

INSTRUCTION MANUAL

Docunient number: 01-1363-01

Edition: r3

Date of release: 2003-02-03

© Copyright Emouon AB 2000

Emotron retain the right to change specifications and illustrations in the
text, without prior notification. The contents of this document may not
be copied without the explicit pernussion of Emotron AB.
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SAFETY INSTRUCTIONS |

Safety

The soft starter 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. type gl, gG, 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 mwst 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 accesso-
ries not supplied by us have also not been tested or
approved by us.

Installing and/or using such products can have a
negative effect on the 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 in front of the soft starter (both
motor and control voltage must be switched off). -

Dismantling and scrapping

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

The soft starter contains a number of components
demanding special treatment, as for example thyristors.
The circuit board contain small amounts of tin and
lead. Legal requirements for disposal and recycling of
these materials must be complied with.

2
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1.

1.1 Integrated safety systems

The device is fitted with a protection system which

reacts to:

e Over temperature.

*  Voltage unbalance.

¢ Over- and under voltage.

e Phase reversal

* Phase loss

*  Motor overload protection thermal and PTC.

* Motor load monitor, protecting machine or process
max or min alarm

* Starts per hour limitation

The soft starter is fitted with a connection for pro-
tective earth L (PE).

MSF soft starters are all enclosed IP 20, except
MSF-1000 and MSF-1400 which are delivered as open
chass1 IP0O.

1.2 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 infor-
mation 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 norm VDE
0100 must be guaranteed.

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

+ Safety of personnel.

¢ Product disposal.

* Environmental protection.

NOTE! The safety measures must remain In force at all

times. Should questlons or uncertainties arlse, please
contact your local sales outlet.

6 GENERAL INFORMATION

GENERAL INFORMATION
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1.3 Notes to the Instruction

WARNING! Warnings are marked with a warning
A trlangle.

Serial number

The information given in these instructions only
applies to the device with the serial number given on
the label on the front page. A plate with the serial
number is fixed to the device.

Important
For all enquiries and spare parts orders, please quote
the correct name of the device and serial number to
ensure that your inquiry or order is dealt with correctly
and swiftly.

NOTE! These Instructions only apply to the soft starters
having the serlal number given on the front page, and not
for all models.

1.4 How to use the Instruction

This instruction manual tells you how to install and
operate the MSF soft starter. Read the whole Instruc-
tion Manual before installing and putting the unit into
operation. For simple start-up, read chapter 2. page 8
to chapter 3. page 10.

Once you are familiar with the soft starter, you can
operate it from the keyboard by referring to the chap-
ter 13. page 79. This chapter describes all the functions
and possible setting.

1.5 Standards

The device is manufactured in accordance with these

regulations.

« [EC 947-4-2

e EN 60204-1 Electrical equipment of machines, part
1, General requirements and VDE 0113.

e EN 50081-2, EMC Emission

» EN 50081-1, EMC Emission with bypass

* EN 50082-2, EMC Immunity

+ GOST

+ UL508

1.6 Tests in accordance with norm

ENG60204

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
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1.7 Inspection at delivery

Fig. 1 Swope of delivery.

1.7.1 Transport and packing

The device is packed 1n a carton or plywood box for
delivery. The outer packaging can be returned. The
devices are carefully checked dnd packed before dis-
patch, 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

It the goods have been damaged in transport:

» Contact the transport company or the supplier
immediately.,

»  Keep the packaging (for inspection by the transport
company or for returning the device}.

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

Intermediate storage
After delivery or after it has been dismounted, the
device can be stored before further use in a dry room.

Active 10/12/2014

1.8 Unpacking of MSF-310 and

larger types

The soft stacter is attached to the plywood box/loading

stool by screws, and the soft starter 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 loading stool, both top and sides in one piece.

Loosen the three (3 pcs) screws on the front cover

of the soft starter, 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 pes) mounting screws at the
bottom of the soft starter.

5. Lift up the soft starter at the bottom about 10 mum
and then push backwards about 20 mm so that the
soft starter can be removed from the mounting
hooks* at the top. The hooks are placed under the
bottom plate and cannot be removed until the soft
starter 1s pulled out.

6. Loosen the screws {2 pcs) for the mounting hooks
and remove the hooks.

7. The hooks are used as an upper support for mount-
ing the soft starter.

!\J

Fig. 2 Unpacking of MSF-310 and larger models.

GENERAL INFORMATION 7
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2. DESCRIPTION

2.1 General

The MSF is installed directly between the mains and
the supply cable to the motor. If a mains contactor is
used it can be activated by the integrated K1 relay.

N

777 MSF

03-F03

The MSF is developed for soft starting, stopping and
braking three-phase motors.

There are 3 different kinds of soft starting control

methods:

* Control method 1-Phase
The single phase controlled soft starters provide
only a reduction in starting torque no control of
current or torque. These starters need a main and
bypass contactor as well as external motor protec-
tions. This is a open loop voltage controller. These
starters are mainly in the power up to 7.5 kW.

e Control method 2-Phase
The two phase starters can start a motor without a
mains contactor, but in that case voltage still is
present at the motor when it’s stopped. These start-
ers are mainly in the power up to 22 kW.

* Control method 3-Phase
In the three phase Soft Starters there are different
technologies:
* Voltage control
* Current control
* Torque control

Voltage control

This method is the most used control method. The
starter gives a smooth start but doesn’t get any feedback
on current or torque. The typical settings to optimize a
voltage ramp are: Initial voltage, ramp time, dual ramp
time.

Current (A)

FLC

Time
03F116

Fig. 3 Voltage control

8 DESCRIPTION
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Current control

The voltage ramp can be used with a current limit
which stops the voltage ramp when the set maximum
current level is reached. The maximum current level is
the main setting and must be set by the user depending
the maximum current allowed for the application.

Current (A)

&

Current
Limit B \
FLC +
Time
03-F111
Fig. 4 Current control

Torque control

Is the most sufficient way of starting motors. Unlike
voltage and current based systems the soft starter moni-
tors the torque need and allows to start with the lowest
possible current. Using a closed loop torque controller
also linear ramps are possible. The voltage ramp can not
hold back the motor starting torque this results in a
current peak and unlinear ramps. In the current ramp
there will be no peak current, but a higher current for
a longer period of time during the start compared to
torque control. Current starting doesn’t give linear
ramps. The linear ramps are very important in many
applications. For an example, to stop a pump with an
unlinear ramp will give water hammer. Soft starters
which doesn’t monitor the torque, will start and stop to
fast if the load is lighter than the setting of current or
ramp time.

Current (A)

Time
03-F113

Fig. 5 Torque control
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2.2 MSF control methods

MSF Soft Starters conteol all three phases supplied to
the motor. [t manages all the 3 possible starting meth-
ods where the closed loop Torque control 1s the most
efficient way of starting and stopping motors.

2.2.1 General features

As mentioned above soft starters offer you several fea-

tures and the following functions are available:

= Torque controlled start and stop

» Current limit control at start

*  Application “Pump”

+ External analogue input control

» Torque booster at start

* Full voltage start (D.O.L)

*  Dual voltage ramp at start and stop

* Bypass

*  Dynanuc DC-brake or Softbrake

* Slow speed at start and stop

*  Jogging forward and reverse

* Four parameter sets

* Analogue output indicating current, power
or voltage

* Viewing of current, voltage, power, torque, power
consumption, elapsed time etc.

* Integrated safety system acc. to § 1.1, page 6, with
an alarm list.

DESCRIPTION
Q-Pulse Id TMS964 Active 10/12/2014
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3. HOW TO GET STARTED

RZLGER

A E R EREE R
TLT2 T3 PE 1112 13 14 15 18 17 18 19 75 76 77
-
[}
1oL
o
start /stop
U |v |w]PE

03-F17

Fig. 6  Standard wiring.

This chapter describes briefly the set-up for basic soft
start and soft stop by using the default “Voltage Ramp”
function.

into operation must be carried out by properiy trained
personnel. Before set-up, make sure that the
Installation Is according to chapter 6. page 24 and the
Checklist below.

f WARNING! Mounting, wiring and setting the device

3.1 Checklist

* Mount the soft starter in accordance with chapter 6.
page 24.

* Consider the power loss at rated current when
dimensioning a cabinet, max. ambient temperature
1s 40°C (see chapter 12. page 74).

* Connect the motor circuit according to Fig. 6.

* Connect the protective earth.

* Connect the control voltage to terminals 01 and 02
(100 - 240 VAC or 380-500 VAC).

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

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

» Check that the motor and supply voltage corre-
sponds to values on the soft starter’s rating plate.

¢ Ensure the installation complies with the appropri-
ate local regulations.

1) The menu 006 must be put to 01 for start/stop command from
keyboard.

10 HOW TO GET STARTED
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3.2 Main functions/Applications

WARNING! Make sure that all safety measures have

A been taken before switching on the supply.
Switch on the control voltage (normally 1 x 230 V), all
segments in the display and the two LED’s will be illu-
minated for a few seconds. Then the display will show
menu 001. An illuminated display indicates there is
supply voltage on the PCB. Check that you have mains
voltage on the mains contactor or on the thyristors.
The settings are carried out according to following:

The first step in the settings is to set menu 007 and
008 to “ON” to reach the main functions 020-025 and
motor data 041-046.

NOTE! The main function is chosen according to the
application. The tables in the applications and functions
selection (table 1, page 15), gives the Information to
choose the proper main function.

3.3 Motor Data

Set the data, according to the motor type plate to
obtain optimal settings for starting, stopping and motor
protection.

NOTE! The default settings are for a standard 4-pole motor
acc. to the nominal power of the soft-starter. The soft
starter wlll run even If no specific motor data Is selected,
but the performance will not be optimal.
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40

Nominal motor voltage

0]

Nominal frequency

0]

1145

Nominal motor speed

o)

Stop time ramp 1

F

Default: 400V Default: 50 Hz
Range: 200-700 v Range: 50/60 Hz
NOTE! Now go back to menu 007 and set it to “oFF” and
then to menu 001.
O
0a]2)° _
3.4 Setting of the start and stop
Nominal motor current ramps
4- 5 The menu’s 002 and 003 can now be set to adjust the
start ramp up time and the stop ramp down time.
Default: Nominal current soft starter
Range: 25% - 150% of Inggq in Amp
0|02
o Start time ramp 1
014/3|4 0
Nominal motor power Default: 10 sec
2 2 Range: 1-60 sec
Default: Nominal power soft starter Estimate the starting-time for the motor/machine. Set
Range: 25% - 300% of Pngyg in KW “ramp up time” at start (1-60 sec).
Key “ENTER 1 ” to confirm new value.
Key “NEXT — “, “PREV < ” to change menu.
O
0l4/4]2

OFF

oFF, 2-120 sec

.18

Nominal motor cos phi

6

L 0
Default: Nominal speed soft starter
Range: 500-3600 rpm Default:
Range:
O
olals|e

Default:

0.86

Range:

0.50-1.00

Q-Pulse Id TMS964
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Set "ramp down time” at stop (2-120 s).
“oFF” if only soft start requires.

HOW TO GET STARTED
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3.5 Setting the start command

As default the start command is set for remote opera-
tion via terminal 11, 12 and 13. For easy commission-
ing it is possible to set the start command on the start
key on the keyboards. This is set with menu 006.

(0]
l0joe|s
‘ Selection of control mode
Default: 2
Range: 1,2,3

Menu 006 must be set to 1 to be able to operate from
keyboard.

NOTE! Factory default setting Is remote control (2).

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

To reset from the keyboard, the “ENTER 1/
RESET” key is used. A reset can be given both when
the motor is running and when the motor is stopped.
A reset by the keyboard will not start or stop the
motor.

3.6 Viewing the motor current

Set the display to menu 005. Now the Motor current
can be viewed on the display.

3.7 Starting

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

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

Current (A)

FLC -

Time
03-F116

RMS current read-out

0.0

Default: -

Range: 0.0-9999 Amp.

NOTE! The menu 005 can be selected at any time when the
motor Is running.

12 HOW TO GET STARTED
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Fig. 7 Example of start ramp with main_function voltage ramp.
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4.

This chapter is a guide to select the correct soft starter
rating and the selection of the Main function and addi-
tional functions for each different application.

To make the right choice the following tools are
used:

o The norm ACS53a.
This norm helps selecting the soft starter rating with

regard to duty cycle, starts per hour and maximum
starting current.

* The Application Rating List.
With this list the soft starter rating can be selected
depending on the kind of application used. The list
use 2 levels of the AC53a norm. See table 1, page
15.

e The Application Function List.
This table gives an complete overview of most
common applications and duties. For each applica-
tions the menu’s that can be used are given. See
table 2, page 17.

¢ Function and Combination matrix.
With these tables 1t 1s easy to see which combina-
tions of Main and additional functions are possible,
see table 3, page 19 and table 4, page 19.

4.1 Soft starter rating according to
AC53a

The IEC947-4-2 standard for electronic starters defines
ACb53a as a norm for dimensioning of a soft starter.
The MSF soft starter is designed for continuous
running. In the Applications table (table 1, page 15)
two levels of AC53a are given. This is also given in the
technical data tables (see chapter 12. page 74).

210A : AC-53a 5.0 - 30: 50- 10

l Starts per hour

On-load factor (on-load
duty cycle as percent-
age of operation cycle)

Start time (seconds)

Start current {muitiple
of FLC)

Rated FLC (Full Load
Current) of starter
under prescribed condi-
tions

(03F38)

Fig. 8 Rating example AC53a.

The above example indicates a current rating of 210
Amps with a start current ratio of 5.0 x FLC (1050A)
for 30 seconds 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 suppller.

APPLICATIONS AND FUNCTIONS SELECTION

Starts per hour
Start
Duration

Run Time
b - - - - - -

CURRENT
| _Start Current

TIME

Duty Cycle = (Start Duration + Run Time)

{Start Duration + Run Time + Off Time)

(03F60)

Active 10/12/2014

Fig. 9 Duty cyde, non bypass.

4.2 Soft starter rating according to

ACS53b

This norm i1s made for Bypass operation. Because the
MSF soft starter is designed for continuous operation
this norm 1s not used in the selection tables in this
chapter.

210A : AC-53b 5.0 - 30: 1440

Off time (seconds
between starts)

Start time (seconds)

Start current (multipte of
FCL)

Rated FLC (Full Load Cur-
rent) of starter under
prescribed conditions

(03-F39)

Fig. 10 Rating example AC53b.

Start
Duration

CURRENT

Start Current

(03-F61)

TIME

Fig. 11 Duty cyde, bypassed
The above example indicates a current rating of 210

Amps with a start current ratio of 5.0 x FLC (1050A)
for 30 seconds with a 24-minute period between starts.

APPLICATIONS AND FUNCTIONS SELECTION 13
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4.3 MSF Soft starter ratings

According to the norms AC53a and AC53b a soft
starter can have many current ratings.

NOTE! Because the MSF soft starter is designed for
continuous operation the norm AC53b is not used in the
application rating list.

With help of the Application Rating List with typical
starting currents and categories in the AC53a level (see
table 1, page 15 and table 2, page 17) it is easy to select
the proper soft starter rating with the application.

The Application Rating List uses two levels for the

AC53a norm:

e AC53a 5.0-30:50-10 (heavy duty)
This level will be able to start all applications and
follows directly the type number of the soft starter.
Example: MSF 370 is 370 Amps FLC and then 5
time this current in starting.

e AC 53a 3.0-30:50-10 (normal/light duty)
This level is for a bit lighter applications and here
the MSF can manage a higher FLC.
Example: MSF 370 1n this norm manage 450 Amps
FLC and the 3 times this current in starting

NOTE! To compare Soft Starters it's Important to ensure
that not only FLC (Full Load Current) is compared but also
that the operating parameters are identical.

4.4 The Application Ratings List

Table 1 gives the Application Ratings List. With this
list the rating for the soft starter and Main Function
menu can be selected.

Description and use of the table:

e Applications.
This column gives the various applications. If the
machine or application is not in this list, try to iden-
tify a similar machine or application. If in doubt
pleas contact your supplier.

e ACbH3aratings.
The rating according to AC53a norm is here classi-
fied in 2 ratings. The first for normal/light duty
(3.0-30:50-10) and the second for heavy duty
(5.0-30:50-10)

* Typical Starting current.
Gives the typical starting current for each applica-
tion

¢ Main Function menu.
The Main Function menu is advised here.
"25;=1", means: program selection 1 in menu 25.

s Stop function.
Gives a possible Stop function if applicable.
"36;=1 / 38-40", means: program selection 1 in
menu 36, also menus 38 to 40 can be selected.

14 APPLICATIONS AND FUNCTIONS SELECTION
Q-Pulse Id TMS964

EXAMPLE:
Roller Mill:
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This is an application for heavy duty,

Typical starting current of 450%.

Main function Torque ramp start (menu 25) will
give the best results.

Stop function Dynamic Brake (menu 36, selection
1) can be used.

As well as the Slow Speed at start and stop (menu
38-40) can be used for better start and stop per-
formance.
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Table 1 Applications Rating List
Applications AC53a AC 53a Typical Main function| Stop function
' 3.0-30:50-10 5.0-30:50-10 starting Menu nr. Menu nr.
(normal/light) (heavy) current %

General & Water

Centrifugal Pump X 300 22 22

Submersible Pump X 300 22 22

Conveyor X 300-400 25;=1 36;=1/ 3840

Compressor: Screw X 300 25

Compressor, Reciprocating b3 400 25;=1

Fan X 300 25;=2

Mixer X 400-450 25;=1 -

Agitator X 400 25;=1

Metals & Mining

Belt Conveyor X 400 25;=1 36;=1 / 3840

Dust Collector X 350 25;=1 -

Grinder X 300 25;=1 36;=1

Hammer Mill X 450 25;=1 36;=2

Rock Crusher X 400 25;=1 -

Roller Conveyor X X 350 25:=1 36;=1 / 3840

Rolier Mill X 450 25;=1 36;=1or2

Tumbler X 400 25;=1

Wire Draw Machine X 450 25;=1 36;=1or 2

Food Processing

Bottle Washer X 300 25;=2

Centrifuge X 400 25;=1 36;=1or 2

Dryer X 400 25;=2

Mitl X 450 25;=1 36;=1or 2

Palletiser X 450 25;=1

Separator X 450 25;=1 36;=1or 2

Slicer X 300 25;=1

Pulp and Paper

Re-Pulper X 450 25;=1

Shredder X 450 25,=1

Trolley X 450 25;=1

Petrochemical

Ball Mill X 450 25;=1

Centrifuge X 400 25;=1 36;=1or 2

Extruder X 500 25;=1

Screw Conveyor X 400 25;=1

Transport & Machine Tool

Ball Mill X 450 25;=1

Grinder X 350 25;=1 36,=1

Material Conveyor X 400 25;=1 36;=1 / 3840

Palletiser X 450 25;=1

Press X 350 25;=1

Roller Mill X 450 25;=1

Rotary Table X 400 25;=1 36;=1/ 3840

Trolley X 450 25;=1

Escalator X 300-400 25;=1

Lumber & Wood Products

Bandsaw X 450 25;=1 36;=1or2

Chipper X 450 25;=1 36;=1o0r 2

Circular Saw X 350 25;=1 36;=1or 2

Debarker X 350 25;=1 36;=1 or 2

Planer X 350 25;=1 36;=1 or 2

Sander X 400 25;=1 36;=10r2

APPLICATIONS AND FUNCTIONS SELECTION 15
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4.5 The Application Functions List

This list gives an overview of many different applica-
tions/duties and a possible solution with one of the
many MSF functions.

Description and use of the table:

s Application /Duty.
This column gives the various applications and level
of duty. If the machine or application is not in this
list, try to identify a similar machine or application.
If in doubt pleas contact your supplier.

* Problem.
This column describes possible problems that are
familiar for this kind of application.

¢ Solution MSF.
Gives the possible solution for the problem using
one the MSF function.

¢ Menus.
Gives the menu numbers and selection for the MSF
function.
"25;=1", means: program selection 1 in menu 25.
"36;=1 / 34,35", means: program selection 1 in
menu 36, menus 34 and 35 are related to this func-
tion.

16 APPLICATIONS AND FUNCTIONS SELECTION
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Table 2 Application Function List

Application/ Problem Solution MSF Menus
Duty
PUMP Too fast start and stops MSF Pump application with following start/stop features]122
Normal Non linear ramps Linear ramps without tacho.
Water hammer Torque ramps for quadratic load
High current and peaks during starts.
Pump is going in wrong direction Phase reversal alarm 88
Dry running Shaft power underioad 96-99
High load due to dirt in pump Shaft power overload 92-95
COMPRESSOR |Mechanical shock for compressor, motor and : P 25;=1 or
Normal transmissions Linear Torque ramp or current limit start. 2021
Small fuses and low current available.
Screw compressor going in wrong direction Phase sequence alarm 88
Damaged compressor if liquid ammonia enters y
the COMpressor screw. Shaft power overload 92-95
Energy consumption due to compressor is run-
ning unloaded Shaft power underload 96-99
CONVEYOR Mechanical shocks for transmissions and trans-|, . —
Normal/Heavy |ported goods. Linear Torque ramp 25:=1
Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58
Conveyor jammed Shaft power overload 92-95
Conveyor belt or chain is off but the motor is
still running Shaft power underload 96-99
Starting after screw conveyor have stopped due Jogging in reverse direction and then starting in forward.
to overload.
Conveyor blocked when starting Locked rotor function 75
m?mal High starting current in end of ramps Torque ramp for quadratic need 25;=2
Slivering belts.
. L . . . Catches the motor and going easy to zero speed and then
Fan is going in wrong direction when starting. starting in right direction.
Belt or coupling broken Shaft power underload 96-99
Blocked filter or closed damper.
PLANER High inertia load with high demands on torque [Linear Torque ramp gives linear acceleration and lowest 25:=1
Heavy and current control. possible starting current. -
- Dynamic DC brake without Contactor for medium loads o
yﬁgﬁgﬁg}ggg#fkrggégn? emergency and pro- | .ng controlled sensor less soft brake with reversing con- gg;;gggg
4 : tactor for heavy loads. e
High speed lines chl)tnveyor speed set from planer shaft power analog out- 54.56
Worn out tool Shaft power overload 92-95
Broken coupling Shaft power underload 96-99
ggSgHER High enertia Linear Torque ramp gives linear acceleration and lowest 25.=1
Hea g possible starting current. "
vy
Heavy load when starting with material Torque boost 30,31
Low power if a diesel powered generator is used|
Wrong material in crusher Shaft power overload 92-95
Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35
BANDSAW High inertia load with high demands on torque |Linear Torque ramp gives linear acceleration and lowest 2521
Heavy and current control. possible starting current. -
. Dynamic DC brake without Contactor for medium loads —
yﬁfﬁc}r? es}ggig#g;krggégnbsy emergency and pro- and controlled sensor less soft brake with reversing con- gg;%gggg
’ tactor for heavy loads. e
High speed lines gt?tnp;/ﬁyor speed set from band saw shaft power analog 54.56
Worn out saw blade Shaft power overload
Broken coupling, saw blade or belt Shaft power underload
CENTRIFUGE . . Linear Torque ramp gives linear acceleration and lowest L
Heavy High inertia load possible starting current. 25:=1
To high load or unbalanced centrifuge Shaft power overload
Dynamic DC brake without Contactor for medium loads 36:=1.34.35
Controlled stop and controlled sensor less soft brake with reversing con- 361—2134’35
tactor for heavy ioads. e
Need to open centrifuge in a certain position. |Braking down to slow speed and then positioning control.[37-40,57,58

APPLICATIONS AND FUNCTIONS SELECTION 17
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Table 2 Application Function List

Application .
pp / Problem Solution MSF Menus
Duty
MIXER . . Linear Torque ramp gives linear acceleration and lowest —
Heavy Different materials possible starting current. 25=1
Need to control material viscosity Shaft power analog output 54-56
Broken or damaged blades Shaft power overload 92-95
Shaft power underload 96-99
HAMMER MILL . . Linear Torque ramp gives linear acceleration and lowest —
Heavy Heavy load with high breakaway torque possible starting current. 25;=1
Torque boost in beginning of ramp. 30,31
Jamming Shaft power overload 92-95
Controlled sensor less soft brake with reversing contactor| ,.._
Fast stop for heavy loads. 36,=2,34,35
Motor blocked Locked rotor function 75
EXAMPLE:

Hammer Mill:

* This is an application for heavy duty,

* Main function Torque ramp start (menu 25) will
give the best results.

* Torque boost to overcome high breakaway torque
(menu 30 and 31)

* Overload alarm function for jamming protection
(menu 92 and 95)

* Stop function Soft Brake (menu 36, selection 2) can
be used. Menu 34 and 35 to set the brake time and
strength.

18 APPLICATIONS AND FUNCTIONS SELECTION
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4.6 Function and combination
matrix

Table 3 gives an overview of all possible functions and
combination of functions.

1. Select function in the horizontal “Main Function”
column. Only one function can be selected in this
column, at a time.

In the vertical column “Additional Functions” you
will find all possible function that can be used
together with your selected main function.

N

Table 3 Combination matrix

®
i
) b g Y h5o)
9] = a o
o ~ 172} 3z ~
= Tz |9 I | =
2 e ) 3 2 © ,S © o
S € A S l2 2|5 |2 |2 |&
T |t |e S|e |2 |83 |cs|e|le|s |¢
S| 22|85 |3 3|€l2 1% |35 |8
2 212 o |2 3 = | = S a |22 e
SIEJE|S |8 |8 |2 s sl2|2|2|8
sS|esfsla | | |22 |S2|E8|E|¢C
- |zl |2 |2 |w|le|ls|28|&|= |2
2|3 |35 |5 |2 |e|2]5|5|518
Main Functions g a 3 & s k=) k=] = X S & S 3
Voltage ramp start/stop (default) X X X X X X X X X X X
Torque control start/stop (menu 025) X X X X X X |X X X
Voltage ramp with current limit (menu 020) X X X X X X X X X X
Current limit start (menu 021) X X X X X X X X X X
Pump control (menu 022) X X X
Analog input (menu 023) X X
Direct on line start (menu 024) X X X
By using one parameter set, the following start/stop  NOTE! Voltage and torque ramp for starting only with
table is given. softbrake.
Table 4 Start/stop combination.
<
a @©
Zlalo a |5
Sl9 |5 S |Q
=215 |= ole
(&) buil Q 4 Q
Z|E|IE|E|3|=]|2
DI |o &S |c | o]
Lisl|o|8|=|6]|e|=x
o | la|® 5 g 5
8 = |g|E é | c &
o } —
START FUNCTION Higlelz g Ial&!83
Voltage ramp start X X [ X | X
Torque control start X X |X |X
Current limit start X [ X | X
Voltage ramp with current limit X [ X [X
Pump control X X
Analog input X [ X
Direct on line start X
By using different parameter sets for start and stop, it is
possible to combine all start and stop functions.
APPLICATIONS AND FUNCTIONS SELECTION 19
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4.7 Special condition

4.7.1 Small motor or low load

The minimum load current for the soft starter is 10%
of the rated current of the soft starter. Except for the
MSE-017 there the min. current is 2 A. Example
MSE-210, rated current = 210 A. Min. Current 21 A.
Please note that this is “min. load current” and not
min. rated motor current.

4.7.2 Ambient temperature below 0°C

For ambient temperatures below 0°C e.g. an electrical
heater must be installed in the cabinet. The soft starter
can also be mounted in some other place, due to that
the distance between the motor and the soft starter is
not critical.

4.7.3 Phase compensation capacitor

[f a phase compensation capacitor is to be used, it must
be connected at the inlet of the soft starter, not
between the motor and the soft starter.

4.7.4 Pole-changing contactor and two speed
motor

The switching device must be connected between the
output of the soft starter and the motor.

4.7.5 Shielded motor cable

[t is not necessary to use shielded wires together with
soft starters. This is due to the very low radiated emis-
sions.

NOTE! The soft starter should be wired with shielded con-
trol cable to fulfill EMC regulations acc. to § 1.5, page 6.

4.7.6 Slip ring motors

Slip ring motors can not be used together with the soft
starter. Uniess the motor is rewinded (as a squirrel cage
motor). Or keep the resistors in, please contact your
supplier.

4.7.7 Pump control with soft starter and
frequency inverter together

[t 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,

4.7.8 Starting with counter clockwise rotating
loads

[t is possible to start a motor clockwise, even if the load

and motor is rotating counter clockwise e.g. fans.

Depending on the speed and the load “in the wrong

direction® the current can be very high.

20 APPLICATIONS AND FUNCTIONS SELECTION
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4.7.9 Running motors in parallel

When starting and running motors in parallel the total
amount of the motor current must be equal or lower
than the connected soft starter. Please note that it is not
possible to make individual settings for each motor.
The start ramp can only be set for an average starting
ramp for all the connected motors. This applies that the
start time may differ from motor to motor. This is also
even if the motors are mechanically linked, depending
on the load etc.

4.7.10 How to calculate heat dissipation in
cabinets

See chapter 12. page 74 “Technical Data”, “Power loss

at rated motor load (In)*, “Power consumption control

card” and “Power consumption fan*. For further cal-

culations please contact your local supplier of cabinets,

e.g. Rittal.

4.7.11 Insulation test on motor

When testing the motor with high voltage e.g. insula-
tion test the soft starter must be disconnected from the
motor. This is due to the fact that the thyristors will be
seriously damage by the high peak voltage.

4.7.12 Operation above 1000 m
All ratings are stated at 1000 m over sea level.
If a MSF is placed for example at 3000 m it must be
derated unless that the ambient temperature is lower
than 40 C and compensate for this higher pressure.

To get information about motors and drives at
higher altitudes please contact your supplier to get
technical information nr 151.

4.7.13 Reversing
Motor reversing is always possible. See Fig. 31 on page
34 for the advised connection of the reverse contactors.
At the moment that the mains voltage 1s switched
on, the phase sequence is monitored by the control
board. This information is used for the Phase Reverse
Alarm (menu 88, see § 7.22, page 56).
However if this alarm is not used (factory default), it
is also possible to have the phase reversal contactors in
the input of the soft starter.
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5. OPERATION OF THE SOFT STARTER

MSF-017 1o MSF-1400

Fig. 12 MSF soft starter models.

5.1 General description of user

interface

WARNING! Never operate the soft starter with
A removed front cover.

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

Setting/configuration is done either from the built-
in keyboard or by a computer/control system through
the serial interface or bus (option). Controlling the
motor i.e. start/stop, selection of parameter set, is done
either from the keyboard, through the remote control
inputs or through the serial interface (option).

Setting

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

Switch on the supply (normally 1 x 230 V), all seg-
ments in the display will light up for a few seconds.
Then the display will show menu 001. An iluminated
display indicates there is supply voltage on the PCB.

Check that you have voltage on the mains contactor
or on the thyristors. To be able to use all extended
functions and optimize of the performance, program
the motor data.

5.2 PPU unit

B B (O RUNNING
. &Jd. K. ] O sTarT/sTOP

MENU

BEAA

VALUE

01 Initialv ottagea ts tary %)

02 Staru ampl{ sec.}

03 Stepd ownv oitagea ts top( %)
04  Stopr ampl{ sec.}

05 Currentr sadout

06 Controlm odo

07 Extended functions

7 277
106 ‘JOG!

(o Vld

/7
STARTA | e -
STOP | | PREV l NEXT
‘ + lENTER

03-F28
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Fig. 13 PPU unit.

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

OPERATION OF THE SOFT STARTER 21
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5.3 LED display

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

At a stop command the start/stop-LED will switch
off. When the motor is running, the running-LED is
flashing during ramp up and down and is illuminated
continuously at full motor voltage.

Voltage
Un
Time
| [ |
Running-LED, R - Running-LED, Running-
flashing LEB?;:Q flashing LED,off
Start/stop- Start/stop-
LED,on LED,off

Fig. 14 LED indication at different operation situation.

5.4 The Menu Structure

The menus are organised in a simple one level structure
with the possibility to limit the number of menus that
are reachable by setting the value in menu 007 to
”oFF” (factory setting). With this setting only the basic
menus 001, 002, 003, 004, 005, 006 and 007 can be
reached.

This to simplify the setting when only voltage start/
stop ramps are used.

If menu 007 is in “on” and menu 008 “oFF” it 1s
possible to reach all viewing menus and alarm lists as
well.

Key lock status

RMS currents and voltages
in each phase

Viewed soft starter data

Reset to factory settings

Serial communication

Automatic return menu

“JOG” enable

Run at F1&F4 alarm

Machine protection

Main supply protection

Motor protection

Alarm List

Initial voltage
Start ramp time
Step down voltage at stop

Stop ramp time
RMS current

[ 006 | Control mode
Menu expander
Menu expander

Dual ramp start/stop

Initial and end torque at start
Main functions
Additional functions

Nominal motor parameters

Parameter set

03F30

Relay K1&K2 functions

Analogue output

Digital input

Fig. 15 Menu structure.
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5.5 The keys

The function of the keyboard are based on a few simple
rules. At power up menu 001 is shown automatically.
Use the “NEXT —» 7 and “PREV < "keys to move
between menus. To scroll through menu numbers,
press and hold either the “NEXT -+ ” or the “PREV
<« 7 key. The ”+” and =" keys are used to increase
respectively decrease the value of setting. The value is
flashing during setting. The "ENTER & ” key con-
firms the setting just made, and the value will go from
flashing to stable. The "START/STOP” key is only
used to start and stop the motor/machine.

The and keys are only used for JOG from the
keyboard. Please note one has to select enable in menu
103 or 104, see § 7.25, page 61.

5.6 Keyboard lock

The keyboard can be locked to prohibit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT -+ " and "ENTER
< " for at least 2 sec. The message '~ Loc” will display
when locked. To unlock keyboard press the same 2
keys "NEXT -+ " and "ENTER " for at least 2
sec. The message 'unlo’ will display when unlocked.

In locked mode it is possible to view all parameters
and read-out, but it is forbidden to set parameters and
to operate the soft starter from the keyboard.

The message '-Loc’ will display if trying to set a
parameter or operate the soft starter in locked mode.

The key lock status can be read out in menu 221.

2|2[11°
Table 5 The keys (0]
) Locked keyboard info
Start/stop motor operation. SJ:ORJI nlo
] Default: no
Display previous menu. ]
play p PREV Range: no, YES

) no Keyboard is not locked

Display next menu. ' ‘ ;
NEXT | YES Keyboard is locked

N

)
Decrease value of setting. —— .

eer N e | 5.7 Overview of soft starter opera-

— tion and parameter set-up.
Increase value of setting. + ] Table with the possibilities to operate and set para-

| ) meters in soft starter.
Confirm setting just made. m Coqtrol mode 'is selected in menu 006 and Parame-
Alarm reset ] | ter set is selected in menu 061. For the keyboard lock

' \_RESET function, see § 7.30, page 65.

JOG Reverse ‘m >
JOG Forward < s0q ) |

Table 6  Control modes

Setting of parameters
Opgéetz_tlon/ Start/Stop | JOG fwd/rev] Alarm reset | Parameter set with| Parameter set with
up external selection internal selection
Control mode Menu 061=0 Menu 061=14
Unlocked
Keyboard Keyboard Keyboard K
Keyboard keyboard y y y eyboard
Menu 006=1 Locked
keyboard
Unlocked Remote Remote Remote and Remote Keyboard
Remote keyboard keyboard y
Menu 006=2 Locked
keyboard Remote Remote Remote Remote ———
Unlocked . . Serial comm. .
Serial comm. | keyboard Serial commyj Serial comm and keyboard Serial comm
Menu 006=3 Locked Seri . X .
keyboard erial comm| Serial comm| Serial comm Serial comm

Q-Pulse Id TMS964
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6. INSTALLATION AND CONNECTION

Mounting, wiring and setting the device into operation

must be carried out by trained personnel (electricians

specialised in heavy current technology): I "

* In accordance with the local safety regulations of
the electricity supply company. @

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

Care must be taken to ensure that personnel do not

come into contact with live circuit components.

WARNING! Never operate the soft starter with
removed front cover.
6.1 Installation of the soft starter

in a cabinet ° °

When installing the soft starter:

— Ensure that the cabinet will be sufficiently
ventilated, after the installation.

— Keep the minimum free space, see the tables

hl

on page 25. o o
— Ensure that air can flow freely from the : =
bottom to the top. <

NOTE! When installing the soft starter, make sure it does not gl
come into contact with live components. The heat generated wi 03F97_1
must be dispersed via the cooling fins to prevent damage to the
thyristors (free circulation of alr).

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view).
MSF-017 to MSF-835 soft starters are all delivered as

enclosed versions with front opening. The units have

bottom entry for cables etc. see Fig. 25 on page 29 and
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 208,50
delivered as open chassis.
[} O [ Teso
NOTE! The soft starter should be wired with shielded con- ]
trol cable to fulfill EMC regulatlons acc. to § 1.5, page 6. & é
NOTE! For UL-approval use 75°C Copper wire only. I
MSF-017 to MSF-250
o o
w D
[ 3
e o
o)
3
O]
a
] lo o
H
° o o e L
| il g
‘ | i s
° ° 130'20 03-F98_1 03F122_1
Fig. 16 MSF-017 to MSF-250 dimensions. Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper
mounting bracket instead of DIN-rail.
24 INSTALLATION AND CONNECTION
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MSF-017 to MSF-250

Table 7 MSF-017 to MSF-250.
MSF . Conv./ Dimension Hole dist. | Hole dist. | Diam./ | Weight
model Class | Connection Fan HxWxD (mm) | wi (mm) | hi(mm) | serew | (kg)
-017, -030 IP 20 | Busbars Convection | 320x126x260 | 78.5 265 55/M5| 6.7
-045, -060,
075, -085 IP 20 | Busbars Fan 320x126x260 | 78.5 265 55/M5| 6.9
-110, -145 {P 20 | Busbars Fan 400x176x260 | 128.5 345 5.5/M5| 12.0
-170, -210, -250 | IP 20 | Busbars Fan 500x260x260 | 208.5 445 5.5/M5] 20
Table 8 MSF-017 to MSF-250
MSF Minimum free space (mm): Dimension Connection Tightening torque for bolt (Nm)
model above 1) | below | at side busbars Cu Cable | PEcable | Supply and PE
-017, -030, -045 | 100 100 0 15x4 (M8), PE (M6) 8 8 0.6
-060, -075, -085 {100 100 0 15x4 (M8), PE (M6) 12 8 0.6
-110,-145 100 100 0 20x4 (M10), PE (M8) |20 12 0.6
-170, -210, -250 |100 100 0 30x4 (M10), PE (M8) |20 12 0.6
1) Above: wall-soft starter or soft starter-soft starter
MSF-310 to MSF-1400
Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26.
MSF . Conv./ Dimension Hole dist. | Hole dist. [ Diam./ | Weight
model Class | Connection | “c.\" | HyWxD (mm) | wi(mm) | hi(mm) | screw | (kg)
-310 IP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 (42
-370, -450 IP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 |46
-570 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |64
-710 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |78
-835 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |80
-1000, -1400 IPOO | Busbar Fan 900x875x336 Fig. 23 8.5/M8 | 175
Table 10 MSF-310 to MSF-1400.
Minimum free space (mm): Dimension Tightening torque for bolt (Nm)
MSF .
model : Connection,
above 1) | below | at side busbars Al Cable | PEcable | Supply and PE
-310, -370, -450 100 100 0 40x8 (M12) 50 12 0.6
-570, -710, -835 100 100 0 40x10 (M12) 50 12 0.6
-1000, -1400 100 100 100 75x10 (M12) 50 12 0.6
1) Above: Wall-soft starter or soft starter-soft starter

Q-Pulse Id TMS964
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MSF e f
" b -310 to -450 44 39
— -570t0 -835 45.5 39
Observe that the two supplied mounting hooks (see
§ 1.8, page 7 and Fig. 2 on page 7 must be used for
mounting the soft starter as upper support (only MSF-
H 310 to MSF-835).
——

Fig. 19 MSF -310 1o MSF -835.

5
hJ
4
Y

W3 H2 W1

H1
Fig. 21 Busbar distances MSF -310 to MSF -835.

Table 11 Brsbar distances

s o || [ [ P P
\V -310 to -450 | 104 33 2086 379
-570 to -835(1129 35 239.5 444
-1000 -1400 55 3225 590.5

Fig. 20 Hole pattern. for screw artachment, MSE-310 to
MSF-835. Hole distance (nim).

26 INSTALLATION AND CONNECTION
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900
[o]

N D

=]

7]

875
03F12
Fig. 22 MSF -1000 to - 1400
825
f ; ;
Y Y
‘ —t

2
o~

B Cn
g
-

B Ca
3
-

; ,
[Te,
Q
% 8
o]
590.5 322.5
03-F13

Fig. 23 Hole pattern busbar MSE -1000 to -1400.
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6.2 Connections

5
[~
D
1
@) Q
I
gDDDDDDg
) I
I I
@) @)
=l [E==
03-F54_1 0 o]

Fig. 24 Connection of MSF-017 to MSF -085.

Connection of MSF-017 to MSF-085

Device connections

1. Protective earth, L (PE), Mains supply, Motor
(on the right and left inside of the cabinet)
Protective earth, & (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside
for bypass see § 7.12, page 43)

7. Mounting of EMC gland for control cables

U R LN

28 INSTALLATION AND CONNECTION
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ToX)

s & —

U

® ®
O O 1

L O 00
@

N
L] VI’”%

®

J 0
©
I s ||

03-F55_1

Fig. 25 Connection of MSF-110 to MSF-1435.

Connection of MSF-110 to MSF-145

Device connections

1. Protective earth, L (PE), Mains supply, Motor
(on the left inside of the cabinet)

Protective earth L (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside
for bypass see § 7.12, page 43)

. Mounting of EMC gland for control cables

Ut W

~l

" Q-Pulse Id TMS964 Active 10/12/2014
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=y —

/\_\
Tor
\U
ﬁ

|

)|
0]

rd
s |l H
o

L2
(o ()
L ] 1 4
D) C o o
o) O . U U
. — B =__| o . . .
,a—ej / \ ©
1 - S 1

Gl

R

03-F104 o o

Fig. 26 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)

Protective earth L (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside
for bypass see § 7.12, page 43)

7. Mounting of EMC gland for control cables

S
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Fig. 27 Connection of MSF-170 to MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections

1.

RPN

Protective earth, + (PE), Mains supply and
Motor

Protective earth, L (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside
for bypass see § 7.12, page 43)

Mounting of EMC gland for control cables

Q-Pulse Id TMS964 Active 10/12/2014
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Connection and setting on the PCB control card

Fig. 28 Connections on the PCB, control card.

Table 12 PCB Terminals

Terminal Function Electrical characteristics
01
53 Supply voltage 100-240 VAC +10%/380-500 VAC + 10%
PE Gnd L
11 e 0-3V -> 0; 827 V-> 1. Max. 37 V for 10 sec.
1z Digital inputs for start/stop and reset. Impedance to 0 VDC: 2.2 kO.
13 Supply/control voltage to PCB terminal 11 and 12, +12 VDC +5%. Max. current from +12 VDC: 50mA.
10 kQ potentiometer, etc. Short circuit proof.
14 Remote analogue input control, 0-10 V, Impedance to terminal 15 (O VDC) voltage signal:
2-10V, 0-20 mA and 4-20 mA /digital input. 125 kQ, current signat: 100 Q.
15 GND (common) 0o vDC
16 Digital inputs for selection of 03V -> 0; 827 V-> 1. Max. 37 V for 10 sec. Imped-
17 parameter set. ance to O VDC: 2.2 kQ.
18 Supply/control voltage to PCB terminal 16 and 17, +12 VDC +5%. Max. current from +12 VDC = 50maA.
10 kQ potentiometer, etc. Short circuit proof.
Analogue Output contact:
19 Remote analogue output control 0-10V, 2-10V; min load impedance 7002
0-20mA and 4-20mA;max load impedance 750Q
21 Programmable relay K1. Factory setting is "Opera- 1-pole closing contact, 250 VAC 8A or 24 VDC 8A
22 tion” indication by closing terminal 21 - 22. resistive, 250 VAC, 3A inductive.
23 Programmable relay K2. Factory setting is "Full volt- | 1-pole closing contact, 250 VAC 8A or 24 VDC 8A
24 age” indication by closing terminal 23-24. resistive, 250 VAC, 3A inductive.
31 Alarm relay K3, closed to 33 at alarm.
1-pole change over contact, 250 VAC 8A or 24 VDC
32 Alarm relay K3, opened at alarm. 8A resistive, 250 VAC, 3A inductive.
33 Alarm relay K3, common terminal.
69-70 PTC Thermistor input Alarm level 2.4 kQ Switch back level 2.2 K.
: - Controlling soft starter cooling fine temperature
TO*®
7172 Clickson thermistor MSF-310 - MSF-1400
73-74%* NTC thermistor Temperature measuring of soft starter cooling fine
75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer
: Connection of L3, T3 phase (MSF 017 - MSF 250) or
76 Current transformer input, cable S1 (blue) L2, T2 phase (MSF 310 - MSF 1400)
77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76
8% Fan connection 24 VDC
79* Fan connection ovDC

*Internal connection, no customer use.

32
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6.4 Minimum wiring

100-240~ +10%

L1 L2 L3PE PE

M

L1 L2L3PE 0102PE 2 K1 22 23LK2 24 33[ K3ﬂ 32 68 70

T172 T3 PE 1112 13 14 15 16 17 18 19 7% 76 77

]

1-—=—

© start /stop

@ ) 03-F25

Fig. 29 Wiring circuit, “Minimumn wiring”.

The figure above shows the “nunimum wiring”. See

§ 6.1, page 24, for tightening torque for bolts etc.

1. Connect Protective Earth (PE) to earth screw
marked L (PE).

2. Connect the soft starter between the 3-phase mains
supply and the motor. On the soft starter the mains
side 1s marked L1, L2 and L3 and the motor side
with T1, T2 and T3.

3. Connect the control voltage (100-240 VAC) for the
control card at terminal 01 and 02.

4. Connect relay K1 (terminals 21 and 22) to the con-
trol circuit.

5. Connect PCB terminal 12 and 13 (PCB terminal
11-12 must be linked) to, e.g. a 2-position switch
(on/oFF) or a PLC, etc., to obtain control of soft
start/stop. (For start/stop command from keyboard
menu 006 must be set to 01).

6. Ensure the installation complies with the appropri-
ate local regulations.

NOTE! The soft starter should be wired with shlelded
control cable to fulfill EMC regulations acc. to § 1.5, page
6.

NOTE! If local regulations say that a mains contactor should be
used, the K1 then controls it. Always use standard commercial,
slow blow fuses, e.g. type gl, gG to protect the wiring and
prevent short circulting. To protect the thyristors agalnst short-
circult currents, superfast semiconductor fuses can be used Iif
preferred. The normal guarantee Is valld even If superfast
semiconductor fuses are not used. All signal inputs and
outputs are galvanically Insulated from the mains supply.

INSTALLATION AND CONNECTION 33
Q-Pulse Id TMS964 Active 10/12/2014 Page 95 of 252




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

6.5 Wiring examples

Fig. 30 gives an wiring example with the following
functions.

» Analogue input control, see § 7.7, page 40

¢ Parameter set selection, see § 7.20, page 54

* Analogue output, see § 7.18, page 52

¢ PTC input, see § 7.21, page 55

For more information see § 6.3, page 32.

u
2
L3
N

PE

Ul2t3Pe  0102PE 21| 22 23LK224 33 mﬂaz 6970
L H1—
T1T2 713 PE 1112 13 14 15 16 17 18 19 75 16 77
L,,f‘ L PS2
= |Parameterset [PS1  |Ps2
start /stop PS1
L\ s 1 open |open
M 2 closed |open
>
3 open |closed
+ -+ !
e o10v 4 clossd |closed
2-10v
0-20mA
4-20mA

Fig. 30 Analogue input control, parareter set, analogue output
and PTC input.

REZLLFE

~
[N

L L2L3PE  0102PE  2Y 4 23 K224I 33 mSﬂ 32 6970
-
19

T1T2T3 PE 1112 13 14 15 16 17 18 75 18 77
=
] ] stat /stop
oA K
S
o
- 03-F20
Fig. 31 Forward/reverse wiring circuit.
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7. FUNCTIONAL DESCRIPTION SET-UP MENU

This chapter describes all the parameters and functions
in numerical order as they appear in the MSE Table 13
gives an overview of the menus, see also Chapter 13.
page 79 (set-up menu list).

Table 13 Set-up Menu overview

nl:‘n;gzr Parameter group Menu numbers See §
Ramp up/down parameters 001-005 7.1
fBua:lsci:ions 001-008 Basic Start/Stop/Reset command 006 7.2
Menu Expansion 007-008 7.3
Voltage control dual ramp 011-014 7.4
Torque control parameters 016-018 7.5
Main functions 020-025 7.6-7.10
Additional functions 030-036 7.11-7.14
Slow speed and Jog functions 28;882 57-58, ;ég 7.19,
Motor Data Setting 041-046 7.16
c Outputs Relays 051-052 7.17
fux::t';g:g 011-199 Aga?logge output 054-056 7.18
Input Digital input 057-058 7.19
Parameter set selection 061 7.20
Motor protection 071-075 7.21
Main protection 081-088 7.22
Application protection 089-099 7.23
Resume alarms 101, 102 7.24
Auto return menu 105 7.26
Factory defaults 199 7.28
Main view 201-208 7.29
] RMS current per phase 211-213 7.29
:ﬁ::tions 201-915 [RMS voltage per phase 214216 7.29
Keyboard lock status 221 7.30
Alarm list 901-915 7.31
FUNCTIONAL DESCRIPTION SET-UP MENU 35
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7.1 Ramp up/down parameters

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start
and step down voltage at stop.

Determine the starting time for the motor/machine.
When setting the ramp times for starting and stopping,
initial voltage at start and step down voltage at stop,
proceed as follow:

0/0/4|g
Setting of stop ramp 1
ol F|F
Default: oFF
Range: oFF, 2-120 sec
oFF Stop ramp disabled
2-120 Set “Ramp down time” at stop

7.1.1 RMS current [005]

lojo}z]g

RMS current

Setting the initial voltage at
start ramp 1

0

0.

0

Default:

30%

Default:

Range:

0.0-9999Amp

Range:

25 - 90% U,

Set the initial voltage. Normally the factory setting,

30% of Uy, is a suitable choice.

Setting of start ramp 1

0

Default:

10 sec

Range:

1-60 sec

Set "Ramp up time" at start.

1

Setting of step down voltage
stopramp 1

0

Default:

100%

Range:

100-40% of U,

smoothly.

Step down voltage at stop can be used to stop

36
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NOTE! This Is the same read-out as function 201, see

§ 7.28, page 63.
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7.2 Start/stop/reset command

Start/stop of the motor and reset of alarm is done
either from the keyboard, through the remote control
inputs or through the serial interface (option). The
remote control inputs start/stop/reset (PCB terminals
11, 12 and 13) can be connected for 2-wire or 3-wire
control.

(0]
00164
— 2 Selection of control mode
Default: 2
Range: 1,2,3

START/STOP/RESET command via

the keyboard.

- Press the “START/STOP" key on

1 the keyboard to start and stop the
soft starter.

- Press “ENTER/RESET"” key to reset
a trip condition.

Via Remote control. START/STOP/

RESET commands. The following

control methods are possible:

- 2-wire start/stop with automatic
reset, see § 7.2.1, page 37.

- 2-wire start/stop with separate

2 reset, see § 7.2.2, page 37.

- 3-wire start/stop with automatic
reset at start, see § 7.2.3, page
37.

WARNING! The motor will start If
terminals 11, 12, 13 Is In start posltion.

START/STOP/RESET commands via
serial interface option. Read the
operating instruction supplied with

this option.

NOTE! A reset via the keyboard willl not start or stop the
motor.

NOTE! Factory default setting Is 2, remote control.

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

To reset from the keyboard, the “ENTER ./
RESET” key is used. A reset can be given both when
the motor 1s running and when the motor is stopped.
A reset from the keyboard will not start or stop the
motor.

Active 10/12/2014

7.2.1 2-wire start/stop with automatic reset at
start

1111213
Start/

L
Reset

_\ Stop

03-F32

Closing PCB terminals 12 and 13, and a jumper
between terminal 11 and 12, will give a start com-
mand. Opening the terminals will give a stop. If PCB
terminals 12 and 13 1s closed at power up a start com-
mand 1s given (automatic start at power up). When a
start command 1s given there will automatically be a
reset.

7.2.2 2-wire start/stop with separate reset

1112413
L_., Start/Stop h 1y £
A T TSy i =
fulialiaf oo B =
03F33 el E’@EEEEE,G
Reset

Closing PCB terminals 11, 12 and 13 will give a start
and opening the terminals 12 and 13 will give a stop. If
PCB terminals 12 and 13 are closed at power up a start
command is given (automatic start at power up). When
PCB terminals 11 and 13 are opened and closed again a
reset is given. A reset can be given both when the
motor is running and stopped and doesn’t affect the
start/stop.

7.2.3 3-wire start/stop with automatic reset at
start.

3

11| 12]1
LI ) Stop

Start/Reset

PCB terminal 12 and 13 are normally closed and PCB
terminal 11 and 13 are normally open. A start com-
mand 1s given by momentarily closing PCB terminal
11 and 13. To stop, PCB terminal 12 and 13 are
momentarily opened.

When a start command is given there will automat-
ically be a reset. There will not be an automatic start at
power up.
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7.3 Menu expansion setting.

In order to use the viewing menus and/or the

extended functions menu 007 mwst be set to “On”, 01 1]0
then one reach read out of the viewing menus 201- ©
915. To be able to set any extended functions in the Setting the initial voltage at
mernus 011-199 menu 008 must be set to “on” as well. ( gr 0 start ramp 2
Default: 90%
ojof7]e
0 Range: 30-90% U,
Set the start voltage for start ramp 2. The initial
fﬂg:ﬁ:f :;:t:::‘::; voltage for start ramp 2 is limited 10 the initial volt-
QO F F functions age at start (menu 001), see § 7.1, page 36.
Default: oFF
Range: oFF, on
Q0
oFF Only function 1-7 are visible o11|2 o
- View functions 201-915 are visible .
on - Extended functions (menu 008} Setting of start ramp 2
selectable o F F
Default; oFF
Range: ofFF, 1-60 sec
(0jojs|?d .
a oFF Start ramp 2 disabled
Selecting of extended 1-60 Set the start ramp 2 time. A dual
functions voltage ramp is active.
o |F|F| :
Default: oFF
Range: ofF, on
_ : — 0[1/33
Only view function 201-915 are visi- 0
oFF ble.
- — Setting of step down voltage
on All the function menus are visible 4 0 in stop ramp 2
] u "
NOTE! Menu 007 must be “on™. Default: 0%
Range: 100-40% U,

7.4 Voltage control dual ramp

To achieve even smoother ramps at start and or stop, a
dual ramp can be used.

Set the step down voltage for stop ramp 2. The
step down voltage for stop ramp 2 is limited to the
step down voltage at stop (menu 003).

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial
vollage at start and step down-voltage at stop.

The settings are carried out by beginning with the set-

tings in menus 001-004 and 007-008 and proceed with
the following steps:

38 FUNCTIONAL DESCRIPTION SET-UP MENU

oijale

o|F

Setting of stop ramp time 2

d

Default: ofFF

Range: oFF, 2-120 sec

oFF Stop ramp 2 disabled

1.60 Set the stop ramp 2 time. A dual

voltage stop ramp is active.

Active 10/12/2014
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1.5

Torque control parameters
See also § 7.10, page 42 and chapter 4. page 13 for

maore information on the Torque control setting,.

o]
o1l6|S
r l Initial torque at start
Default: 10
Range: 0-250% of Tn
Insert initial torque at start in percent of nominal
shaft torque (Tn), see chapter 13. page 79.

ol1|7]°

15

End torque at start

O

Default:

150

Range:

50 - 250% of Tn

shaft torgque.

Insert end torque at start in percent of nominal

ol1/8g

End torque at stop

0

7.6  Current limit (Main Function)

The Current Limut function is used to limit the current
drawn when starting (150 - 500% of In). This means
that current limit 1s only achieved during set start-up
tdme.

Two kinds of current limit scarts are available.

s Voltage ramp with a limited current.
[f current is below set current limit, this start will

act exactly as a voltage ramp start.

« Current limit start.
The soft starter will control the current up to set

current linut imunediately at stare, and keep it there
until the start is completed or the set start-up nme
expires.

See Fig. 34 Current himit.

NOTE! Make sure that nominal motor current In menu 042
is correctly inserted.

7.6.1 Voltage ramp with current |limit

The settings are carried out in three steps:

1. Estimate starting-time for the motor/machine and
select that time in menu 002 (see § 7.1, page 36).

2. Esumate che initial voltage and select this voltage 1n
menu 001 (see § 7.1, page 36},

3. Set the current limit to a suitable value e.g. 300% of
In in menu 020.

Default:

0

Range:

0-100% of Tn

motor torque.

Insert end torque at stop in percent of the nominal

Q-Pulse Id TMS964

Active 10/12/2014

8]
[020]2
Voltage ramp with current
- limit at start
|
Lo F F’
Default: oFF
Range: off, 150 - 500% tn
Voltage Ramp mode with current
oFF limit disabled. Voltage Ramp ena-
bled.
150-500 Current limit level in Voltage ramp
mode.

NOTE! Only possible when Voltage Ramp mode Is enabled.
Menus 021-025 must be “oFF".

Current
E
! Voltage ramp
Current o .
limit  at peeersscisnn .
start \

Time
03-F109

Fip. 34 Current limit

FUNCTIONAL DESCRIPTION SET-UP MENU as
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7.6.2 Current limit

The settings are carried out in two steps:

1. Estimate starting time for the motor/machine and
select that time in menu 002 (see § 7.1, page 36).

2. Set the current limit to a suitable value e.g. 300% of
In in menu 021.

10]21/2

7.7 Pump control (Main Function)

By choosing pump control you will automatically get a
stop ramp set to 15 sec. The optimising parameters for
this main function are start and stop time; initial torque
at start and end torque at start and stop. End torque at
stop is used to let go of the pump when it’s no longer
producing pressure/flow, which can vary on different
pumps. See Fig. 36.

Current (A)

oJF

J Current limit at start

Q-Pulse Id TMS964

Default: oFF
Range: oFF, 150 - 500% In
Current limit mode disabled. Voltage
oFF
Ramp enabled.
150-500 Current limit level in current limit
mode.

NOTE! Only possible when Voltage Ramp mode is enabled.
Menus 020, 022-025 must be “oFF".

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. Considerations must be
glven to the starting torque and the motor before setting
the appropriate current limit. "Real start time™ can be
longer or shorter than the set values depending on the load
conditions. This applles to both current limit methods.

Current
4
Current
Limit )
FLC 1 B —————
Starting time Time
03-F110

Fig. 35 Current limit

[f the starting time is exceeded and the soft starter is
still operating at current level, an alarm will be act-
vated. It is possible to let the soft starter to either stop
operation or to continue. Note that the current will
rise uncontrolled if the operation continues (see §
7.24.2, page 61).

40 FUNCTIONAL DESCRIPTION SET-UP MENU

1
Time
Speed

Time
03F118
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Fig. 36 Pump control

Pump application

The pump application is using Torque ramps for quad-
ratic load. This gives lowest possible current and linear
start and stop ramps. Related menus are 2, 4 (see § 7.1,
page 36), 16, 17 and 18 (see § 7.5, page 39).

Setting of pump control

o FF

Default: oFF

Range: oFF, on

oFF Pump control disabled. Voltage
Ramp enabled.

on Pump control application is enabled.

NOTE! Only possible when Voltage Ramp mode Is enabled.
Menu 020-021, 023-025 must be “oFF”.
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7.8 Analogue Input Control

(Main Function)

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

After the start command, the motor voltage is con-
trolled through the remote analogue input.

be used for continuous speed regulation of stand-
ard motors. With this type of operation the In-
crease In the temperature of the motor must be
taken Into consideration.

f WARNING! The remote analogue control may not

To install the analogue input control, proceed by:
1. Connect the ramp generator or regulator to termi-
nal 14 (+) and 15 (-).

|
ISP ey
S T

010V ST

R R e Py
210V B eSS
020 mA EEEE

cFI8 4-20 mA

Fig. 37 Wiring for analogue input.

2. Set Jumper J1 on the PCB control card to voltage
(U) or current control (I) signal position, see Fig. 38
and Fig. 24 on page 28. Factory setting is voltage

7.9 Full voltage start, D.O.L.

(Main Function)

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 (D.O.L.-start, Direct On Line start). This
function can be used even with shorted thyristors.

Setting of D.O.L start

olF|F

Default: oFF

Range: oFF, on

oFF D.0.L. start disabled.
Voltage Ramp enabled.

on D.O.L. start enabled

NOTE! Only possible when Voltage Ramp mode is enabled.
Menu 020-023, 025 must be “oFF”.

6-7xlnom
&

FLC -

Time

03F115
Fig. 39 Full voltage start.
O
0239
Selection of Analogue input
control
o F|F
Default: oFF
Range: oFF, 1,2
oFF Analogue input disabled.
Voltage Ramp enabled.
1 Analogue input is set for 0-10V/
0-20mA control signal
2 Analogue input is set for 2-10vV/
4-20mA control signal.
NOTE! Only possible when Voltage Ramp mode Is enabled.
Menu 020-022, 024, 025 must be “oFF”
FUNCTIONAL DESCRIPTION SET-UP MENU 41
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7.10 Torque control (Main function)

This main function can be used to make a start accord-
ing to a pre-defned torque reference curve. Two dif-
ferent load characteristcs, linear and
possible to select,

At start/stop the torque controller will follow the
selected characteristic.

A torque start/stop behaviour can be seen in Fig.
40.

A perfect start and stop with torque ramps have a
good linearity of current. To optimise this, use the set-
ting of initial torque {menu 16) and end torque (menu
18). See also § 7.5, page 39.

square, are

Example:
Default for initial torque is 109 so if starting a more

heavy load this will result in a small current peak in
beginning of ramp. By increasing this value to 30/
70% the current peak will not appear.

The end torque is increased mainly if the applica-
tion has a high inertial load, like planers, saws and
centrifupes. A current peak will appear in the end
of ramp because the load is pushing the speed more
or less by itself. By increasing this level to 150-250%
the current will be linear and low.

Torgue control at start/stop

0 F)F

Default: oFF

Range: ofFF, 1,2

oFF Torque control is disabled Voltage
Ramp enabled.

1 Torque control with linear torque
characteristic

2 Torque control with square tarque
characteristic

NOTE! Torque contro! mode Is only possible when Voltage
Ramp mode Is enabled (menu 020-024 are “oFF").

_End torgue at stop

Torque
25T, +
2T, 4 1 Linear
2 Square
157, JEndtorque .
Nominal Torque
Ty ettt
05T,
[initial torque
T
Start time

Stop time Time

03F37

Fig. 40 Torque control at siart /stop.

Current (A)

41 Speed

FLC =
L [ L Il
] T T T

Time Time
03-F113 03-F114
Fig. 41 Current and speed in torque control.
42 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.11 Torque boost

The Torque Booster enables a high torque to be
obtained by providing a high current during 0.1 - 2 sec
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 booster function has finished,
starting continues according to the selected start mode.

Torque boost
Current fimit <-

Full speed
Load current

Time

03-F40

Fio. 42 The principle of the Torque Booster when starting the
motor in voltage ramp mode.

See § 4.6, page 19, which main function that can be
used with the torque boost.

7.12 Bypass

In cases of high ambient temperatures or other reason it
may sometimes be necessary to use a by-pass contactor
to minimize the power loss at nominal speed (see Tech-
nical Data). By using the built-in Full Voltage Relay
function an external contactor can be used to Bypass
the soft starter when operating at nominal speed.

Bypass contactor can also be used if soft stop is
required. Normally a Bypass contactor is not necessary
as the device is designed for continues running condi-
tions, see Fig. 29 on page 33 for wiring example.

NOTE! If one like to use the alarm functions, the extended
functions or the viewing functions the 2-pcs current
transformers must be mounted outside the soft start as
shown In Fig. 44 and Fig. 45 on page 45. For this purpose
an optional extension cable for the current transformers Is
available. Code No 01-2020-00.

Setting of Bypass

o F|F

310

—] Torque boost current limit

Default: 300

Range: 300 - 700% of In

The Torque boost current controller use selected
value as the motor current reference.

NOTE! Check whether the motor can accelerate the load
with "Torque booster"”, without any harmful mechanical
stress.

Active 10/12/2014

Default: oFF
0|30 8 Range: oFF, on
oFF Bypass disabled
Torque boost active time
Bypass enabled.
o F|F on Program either relay K1 or K2 to
function 2 to control the bypass con-
Default: oFF tactor, see menu 51/52.
Range: oFF, 0.1- 2 sec
- CAUTION! If the current transformers are not
oFF Torque boost disabled A mounted as In FIg. 43 on page 44 and § 6.2, page
- - 28, the alarm and viewing functions will not work.
0.1-2.0 Set the Torque boost time. Do not forget to sgt menu 032 to ON, otherwise
there will be an F12 alarm and at the stop
command will be a freewheeling stop.
o For further information see chapter 6.2 page 28.
o313 PSSP

FUNCTIONAL DESCRIPTION SET-UP MENU 43
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L1
L2
L3

PE

e

L1L2L3PE 0102PE 21:| I . 32 69 70
Ky 22 23|_K2 24| .33 K33
-
......... kY 1"
TLT2T3 PE 1112 13 14 15 16 17 18 19 75 16 17
—(J B
ek
o
start /stop
11|12 T3] PE

Current transformer position
and connection

For MSF017 to MSF-250,
sae Fig. 44,

For MSF-310 to MSF-1400,
sea Fig. 45.

03-F19

Fig. 43 Bypass wiring example MSF 310-1400.

44 FUNCTIONAL DESCRIPTION SET-UP MENU
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SOFTSTARTER

Blue to
terminal 76

Brown to

A Brown to
terminal 77 I terminal 77
\\_\ //
\.\ f///"'
MOTOR 03F56_1

Fig. 44 Current trangformer position when Bypass MSF-017 to MSF-250.

SOFTSTARTER

Blue to hE _ -
terminal 75 gy terminal 76 S

Brown to
f terminal 77

MOTOR 03-F57_1

Fip. 45 Current transformer position when Bypass MSE-310 10 MSF-1400.

FUNCTIONAL DESCRIPT{ON SET-UP MENU 45
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7.13 Power Factor Control

During operation, the soft starter continuously moni-
tors the load on the motor. Particularly when idling or
when only partially loaded, it is sometimes desirable to
improve the power factor. If Power factor control
(PEC) is selected, the soft starter reduces the motor
voltage when the load is lower. Power consumption is
reduced and the degree of efficiency improved.

0332

Setting of PFC
olF|F
Default: oFF
Range: oFF, on
oFF PFC disabled

PFC enabled. The Full voltage relay

on :
function does not work.

NOTE! If the PFC iIs used the EMC-directive Is not fulfilied.

7.14 Brake functions

There are two built in braking methods for applications
were the normal stop ramp is not enough.
° Dynamic DC-brake

Increases the braking torque by decreasing speed.

* Soft brake
Gives a high torque at the start of the braking and

then also increasing torque by decreasing speed.

In both methods the MSF detects when the motor is
standing still, so rotating in wrong direction is avoided.

Dynamic Vector Brake

* Possible to stop motors with high inertia loads from
close to synchronous speed.

* At 70% of the nominal speed a DC-brake is acu-
vated until the motor is standing still or the selected
Braking Time has expired (see menu 34, next
page).

* No contactor needed.

* For extra safety, the soft starter has a digital input
signal for monitoring standstill so that at real motor
standstill will stop the output voltage immediately
(see § 7.19, page 53).

Soft brake

e Even very high inertia loads can be stopped

e The Soft brake is a controlled reversing of the
motor as the MSF measures the speed during brak-
ing.

¢ Two contactors are needed which can be placed on
the in- or output of the soft starter. On the input
the first contactor is connected to relay K1 which is
also used as a mains contactor.

* At 30% of the nominal speed a DC-brake is acti-
vated until the motor is standing still or the selected
Braking Time has expired (menu 34, next page).

46 FUNCTIONAL DESCRIPTION SET-UP MENU
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* For extra safety, the soft starter has a digital input
signal for monitoring standstill. So that the output
voltage is stopped immediately (see menu 57-58, §
7.19, page 53).

See Fig. 47 on page 47 for the following set-up

sequence:

* Soft brake is activated if menu 36=2 and menu 34
has a time selected (see next page).

* Menu 51 and 52 are automatically set to 5 and 4 to
get the correct relay functions on K1 and K2 (see §
7.17, page 51).

* Relay K1 should be used to connect a contactor for
supply L1, L2, L3 to MSF or motor.

* Relay K2 is used to connect phase shifting contac-
tor to change L1, L2 and L3 to MSF or motor.

e At start K1 is activated and connects L1, L2, L3
then the motor starts. At stop K1 opens and discon-
nects L1, L2, and L3 and after 1s K2 connects with
the other phase sequence and the braking of the
motor is active.

NOTE! Soft brake uses both programmable relays. For other
functlons, see also the function table In chapter 7. page
35.

NOTE! For several start/stops it is recommend to use the
PTC input.

selected once and after that the Bypass function

Is selected, then the relay functions on K1 and K2

remain in the Soft Brake functlonality. Therefore it
Is necessary to change the relay functions in menu 51-52
manually to the Bypass functions (see § 7.17, page 51) or
reset to default In menu 199 (see § 7.28, page 63) and
select the Bypass functlion again.

f WARNING! If the Soft Brake function has been

O
0[34)°

Braking time

ol F|F

Default: oFF

Range: oFF, 1-120 sec
oFF Brake function disabled
1-120 Brake time
Torque *%
Softbrake
Dynamic DC
» O-speed
Nom. speed
03F121

Fig. 46 Braking time
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O

0355
’ Braking Strength

Default: 100
Range: 100 - 500%

O
ol3l6|s

Brake method

Default: 1
Range: 1,2
1 Dynamic vector brake, active
2 Soft brake active

L1

L2

L3

PE

Q1(fwd)
) \] AN Q2(rev)
L1L2L3PE  0102PE 21 ;22| 23| ,24| 33 K3ﬂ32 6970
R L_"< |
T172 73 PE 1112 13 14 15 16 17 18 19 75 16 77
1oL
ostart/stop
U v |w|PE
M >_ 03-F106
3-

Fig. 47 Soft brake wiring example.

Q-Pulse |d TMS964
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7.15 Slow speed and Jog functions

The soft starter 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 direc-
tion.

The following functions are possible:

e Slow speed controlled by an external signal.
The digital input is used to run at slow speed at a
start or stop command for a selected number of
pulses (edges) generated by an external sensor
(photo cell, micro switch, etc.). See § 7.19, page 53
for more instructions.

+ Slow Speed during a selected time period.
The slow speed will be active after a stop command
for a selected time period. See § 7.19, page 53 for
more instructions.

* Slow Speed using the "JOG"-commands.
The slow Speed can be activated via the JOG keys
on the keyboard or externally via the analogue

~ input. See § 7.25, page 61 for more instructions.

7.15.1 Slow speed controlled by an external
signal.

With these setting it is possible to have an external

pulse or edge signal controlling the time that the Slow

Speed is active either after a Start command or a Stop

command or at both commands. The following menu’s

are involved:

Menu Function See page
57 Digital input selection page 53
58 Pulse selection page 53
37 Slow speed torque page 49
38 Slow speed time at start | page 49
39 Slow speed time at stop | page 49
40 DC-Brake at slow speed page 49

Installation is as follows:

1. Set the analogue input selection for Slow Speed
operation. Menu 57=2. See § 7.19, page 53. See
Fig. 37 on page 41 for a wiring example.

. Select in menu 38 (see § 7.15.2, page 49) the Slow
Speed at Start time. This time will now be the abso-
lute maximum time for Slow Speed to be active
after a start command, in case the external signal
will not appear.

3. Select in menu 39 (see § 7.15.2, page 49) the Slow
Speed at Stop time. This time will now be the abso-
lute maximum time for Slow Speed to be active
after a stop command, in case the external signal
will not appear.

4. Select in menu 57 (see § 7.19, page 53) the number
of edges to be ignored by the Slow Speed input,
before a start or stop is executed at slow speed. The
edges are generated by an external sensor (photo
cell, micro switch, etc.).

[\
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The Slow Speed torque (menu 37) and DC-Brake after
Slow Speed (menu 40) can be selected if needed. (see
§ 7.15.4, page 49).

When the number of edges exceeds or the time expire,
a start according to selected main function is made.

At stop, the motor will ramp down (if selected) and
DC brake (if selected) before a slow speed forward at
stop will begin. Slow speed will last as long as the
number of edges on the external input is below param-
eter value in menu 036 and the max duration time
doesn’t expires. When the number of edges exceeds or
the time expire, a stop 1s made.

In Fig. 48 on page 48 the selected number of edges
are 4. [t is recommended to select DC-brake (se § 7.14,
page 46) before a slow speed at stop if it is a high inertia
load. See Fig. 29 on page 33 for wiring diagram. In
case one use DC-brake, see § 7.15.4, page 49.

Speod

ON Lo
) )
' )
) !
) !
) |
) !
! |
! |
' \
' )
1 1
1 . \

?1'14 Slow Ramp time 'Full voltage 'Ramp time' Slow Time

N speed | at start running at stop speed
at start including  at stop
DC-brake Stopped
Sart time

command

Closed

exena_open [1] 1 [ L L LT

signal

Time when signal is ignored

03-F44

Active 10/12/2014

Fig. 48 Slow speed controlled by an external signal.

This additional function can be used together with
most of the main functions (see § 4.6, page 19).

Slow speed torque

10

L
Default: 10
Range: 10-100

Select the magnitude of the slow speed torque.
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7.15.2 Slow speed during a selected time

[t is possible to have a slow speed in forward direction
before a start and after a stop. The duration of the slow
speed is selectable in menus 038 and 039.

[t 15 recommended to select DC brake (see § 7.14,
page 46) before a slow speed at stop if it is a high inertia
load. This slow speed function is possible in all control
modes, keyboard, remote and serial communication.

EEE)S

o]

olF

Slow speed time at start

d

Default: ofFF

Range; oFF, 1 - 60 sec

oFF Slow speed at start is disabled

1-60 Set slow speed time at start.
O

0393

o|F

Slow speed time at stop

F
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7.15.3 Jog Functions
The Jog commands can be used to let the motor run at
a Slow speed {forward or reverse) as long as the Jog
command Is active.
The Jog commands can be activated in 2 different
ways:
* Jog keys
The Jog-Forward and Jog-reverse keys on the con-
trol panel. The keys can be programmed separate
for each function. See § 7.25, page 61 for more
instructions

* External Jog command
The external comumand is given via terminal 14 at

the digital input. Only 1 function (forward or
reverse) can be programmed to the digital inpurt at
the time. See § 7.19, page 53 for more nstructions.

7.15.4 DC-brake after slow speed at stop [040]

A DC-brake after a slow speed at stop is possible to

have, i.e. for a high inertia load or for a precise stop.
The current is controlled and the reference value

for the normal DC-brake function is used {see

§ 7.15.4, page 49).

The duranon for the DC-brake is possible to select.
This DC-brake function is not applied when the

“JOG [@Q] ** and “JOG [(]" keys are used.

olalo]s

Q-Pulse Id TMS964

Default: afFF DC-Brake at slow speed
Range: oFF, 1 - 60 sec o:FIF l
oFF Slow speed at stop is disabled

Default: oFF
160 Set slow speed time at stop. Range: oFF. 1-60

oFF DC-brake after slow speed at stop

disabled.
DC-brake duration time after slow
1-60 s d
Spand peed at stop.
NN Nominal spead
0.14 L Slow speed . .
™ Tsiaw spesd %Hamp time at " Full valtage Ramp |ime;9au speed | Time
[ut start start running Elluillnp ilg.c. at stop
rake"?ime
03F41 Slart command Stap command Stopped
Fig. 49 Slow speed at start/stop during a selected time.
The Slow speed torque (menu 37) and the DC-Brake
after Slow speed (menu 40, § 7.15.4, page 49) can be
selected if needed.
FUNCTIONAL DESCRIPTION SET-UP MENU 49
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7.16 Motor data setting

The first step in the settings is to set menu 007 and 008
to “on” to be able to reach the menus 041-046 and
enter the motor data.

NOTE! The default factory settings are for a standard 4-pole
motor acc. to the nominal current and power of the soft
starter. The soft starter will run even if no specific motor
data Is selected, but the performance wlill not be optimal.

SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

0.

Nominal motor cos phi

5}

4

Nominal motor voltage

0]

Default:

400 V

Range:

200-700 v

Make sure the soft starters maximum voltage rat-

ing is suitable for chosen motor voltage.

0
0}412]3
Nominal motor current
Default: Nominat soft starter current
Range: 25% - 150% of Insoft in Amp.
043
Nominal motor power
Default: Nominal soft starter power
Range: 25% - 300% of Pnsoft in kW
044
Nominal motor speed
L
Default: Nnsoft in rpm
Range: 500-3600 rpm
80 FUNCTIONAL DESCRIPTION SET-UP MENU

Q-Pulse Id TMS964

Default: 0.86
Range: 0.50-1.00
0
o462
Nominal frequency
Default: 50 Hz
Range: 50/60 Hz

NOTE! Now go back to menu 007, 008 and set It to “oFF”
and then to menu 001.
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7.17 Programmable relay K1 and K2

The soft starter has three built-in auxiliary relays, K3
{change over contacts), is always used as an alarm relay. 052 8
The other two relays, K1 and K2 (closing contacts), are
programmable. . , - Setting of K2 indication
K1 and K2 can be set to either “Operation”, “Full 2
Voltage” or “Pre-alarm” indication. If DC-brake is
chosen the relay K2 will be dedicated to this function.
Default: 2
Range: 1,2,3,4,5
Motor - -
voltageU ; i 1 K2 is set for “Operation”
5 § 2 K2 is set for “Full Voltage”
Time -
: , 3 K2 is set for “Power pre-alarm”
i 4 K2 is set for “Softbrake”
Function i ) 5 K2 is set for “Run”
Operation : Time
i WARNING! If the Soft Brake function has been
A selected once and after that the Bypass function
Run . Is selected, then the relay functions on K1 and K2
| Time remain in the Soft Brake functlonality. Therefore it
Is necessary to change the relay functions In menu
| 51-52 manually to the Bypass functions (see §
Function ) 7.12, page 43) or reset to default in menu 199
Fullvolt age Time (see § 7.28, page 63) and select the Bypass
function again.
} e
L N S
Starting Full
time voltage
Start Stopping
delay time
0,1sec.

Fig. 50 Start/stop sequence and relay function “Operation” and
“Full voltage”.

0/5/1|g
Setting of K1 indication
1
Default: 1
Range: 1,2,3,4,5
1 K1 is set for “Operation”
2 K1 is set for “Full Voltage”
3 K1 is set for “Power pre-alarm”
4 No function
5 K1 is set for “Run”

FUNCTIONAL DESCRIPTION SET-UP MENU 51
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7.18 Analogue output

The soft starter can present current, voltage and power
on an analogue output terminal, for connection to a
recarding instrument or a PLC, The output can be
configured in 4 different ways, 0-10V,

2-10V, 0-20mA or 4-20 mA. To install the instrument

proceed as follows:

1. Connect the instrument to terminal 19 (+) and

15 ().

PCB terminal
[15] [ 1]
- +

10V

210V

020 mA
C3-F46 420 mA o1
Fig. 51 Wiring for analogue output.

2. Set Jumper ]2 on the PCB board to veltage (U) or
current (I) signal position. Factory setting is voltage
(U). See Fig. 52 on page 52 and Fig. 24 on pape 28.

==

4. Choose a read-out value in menu 055

0
0553
’ Analogue output value

Default: 1
Range: 1,2, 3
1 RMS current, default range 0-5xIn
2 Line input RMS veltage, default

range 0-720V
3 Output shaft power, default range

0-2xPn

5. Set analogue output gain to adjust the range of cho-
sen analogue output value in menu 056.

05

6l

Analogue output gain

Default:
Range:

0|0

100%
5-150%

Example on settings:

Set value lcale Uscale Pscale
100% O-5xt, 0-720V 0-2xP,
50% 0-2.5xi, 0-360V O-P,

Fig 52 Setting of current ar voltage outpur.

3. Set the parameter in menu 054.

O
0543
Analogue output
o|F |F|
Default: ofFF
Range: oFF, 1, 2
ofF Analogue ouput is disabled
1 Analogue output is set to
0-10V/0-20mA
2 Analcgue output is set to
0-10V/4-20mA
52 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.19 Digital input selection

The analogue input can be used as a digital input. This

is programmed in Menu 57. There are 4 different func-

tions:

* Rotation sensor input for braking functions. See
§ 7.14, page 46.

* Slow speed external controlled. See § 7.15.1, page
48.

* Jog functions forward or reverse enabled. See §
7.25, page 61.

Fig. 53 shows how to set the input for voltage or cur-
rent control, with jumper J1 the control board. The
default setting for J1 is voltage control.

Fig. 53 Setting of J1 for current or voltage control.

Fig. 54 shows a wiring example for the analogue input
as it is used for digital input.

| 2]

—

Open 1 J/_
Closed ©

[ae |

03-F43

Fig. 54 Wiring for slow speed external input.

NOTE! If the Main Function Analogue control Is program-
med (see § 7.8, page 41) the analogue Input can not be
used for digital signal input. The menu 57 Is then
automatically set to OFF.

0572

Digital input selection

o|F|F

Default: oFF

Range: ofFF, 1-4

oFF No digital input control

1 Rotation sensor for brake functions
2 Slow speed function

3 Jog forward command

4 Jog reverse command

NOTE! Jog forward, reverse has to be enabled, see § 7.25,
page 61.

Depending on the selection made in menu 57, menu
58 is used to program the number of the edges. The
edges can be generated by an external sensor (photo
cell, micro switch etc.).

0
0582
Digital input pulses
Default: 1
Range: 1-100
If Menu 57=1.

A positive or negative edge at analogue input from
a rotation sensor will give a signal to stop the
braking voltage. '

If Menu 57=2

The number of edges to be ignored by the slow
speed input, before a start or stop is executed at

slow speed.

Active 10/12/2014
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7.20 Parameter Set

Parameter Set, an important function which can be
handy when using one soft starter to switch in and start
different motors, or working under variable load con-
ditions. For example; starting and stopping conveyor
belts with different weight on the goods from time to
time.

For sets of parameters can be controlled either from
the keyboard, the external control inputs or the serial
interface (option). Up to 51 different parameters can be
set for each Parameter Set.

[ Parameter Set 4

rParameter Set 3

| Parameter Set 2

002, 003, 004,
012, 013, 014,
020, 021, 022,
025, 030, 031,
034, 035, 036,
039, 040, 041,
044, 045, 055,
058, 074, 075,
083, 084, 085,
091, 092, 093, 094,
096, 097, 098, 099,
102, 103, 104

001,
011,
017,
024,
033,
038,
043,
057,
082,

006,
016,
023,
032,
037,
042,
056,
081,
086,
095,
101,

03-F48

Common for all parameter set

007, 008, 046, 051, 052, 061, 071, 072,
088, 089, 105, 111, 112, 113, 114, 199,
206

Fig. 55 Parameter overview

When "Parameter set’ in menu 061 is set to 0 (external
selection), only parameters in menu 006 (Control
mode) and 061 (Parameter set) can be changed. All
other parameters are not allowed to change.

[t is possible to change parameter set at stop and at
full voltage running.

54 FUNCTIONAL DESCRIPTION SET-UP MENU

0]
0612
— Parameter set
Default: 1
Range: 0,1,2,3,4
Parameter set are selected by the
0 external input 16 and 17 (see
below).
1,2,3,4 Selection of parameter set 1-4.

7118

161
\\ E___/—.‘
PS1

»PS2

03F49

Fig. 56 Connection of external control inputs.

Parameter Set PS1 (16-18) PS2 (17-18)
1 Open Open
2 Closed Open
3 Open Closed
4 Closed Closed

Active 10/12/2014
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7.21 Motor protection, overload (F2
alarm)

In many cases it is convenient to have a complete
starter. The soft starter have a possibility to use either
an input PTC signal from the motor, an internal ther-

Internal motor thermal

mal model of the motor for thermal protection or both 110 protection
together at the same time. Slight overload for long time
an'd several overloads of short duration will be detected [ Default: 10
with both methods. Range: oFF, 2.40 sec
oFF Internal motor protection is disabled.
o713 i
Selection of the thermal curve
Motor PTC input according to Fig. 57
- Check that menu 042 is set to the
n o proper motor current (see § 7.16,
page 50).
Default: no 240 - If the current exceeds the 100%
Range: no, YES level an F2 alarm is activated.
- — - The motor model thermal capacity
no Motor PTC input is disabled must cool down to 95% before reset
Motor PTC input is activated: canbe accepted.
- Connect the PTC to terminals 69 - Used thermal capacity in menu 073
and 70, see table 12, page 32 and in § 7.21, page 55.
YES § Fig. 30, page 34.
- A to hot motor will give an F2 NOTE! if 'Bypass’ Is used check that the current trans-
alarm. The alarm can only be reset- formers are placed and connected correctly (see Fig. 43 on
ted after cooling down of the motor. | Page 44).

NOTE! Open terminals will glve an F2 alarm Immediately.
Make sure the PTC is always connected or the terminals
are shorted.

NOTE! The internal motor thermal protection willl still

A\

CAUTION! Used thermal capacity Is set to O if the
control board loses Its supply (terminat 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

generate an alarm if it is not selected oFF. overheated.
Overload time sec
100000
10000
\AN
A\
AN
1000 \‘\‘\‘
AN . N
N~ A S~k
LN NN N N
100 \‘ - \‘\\‘\\‘
o~ ‘\‘ ~ B G~ 40s
\\ \\ ~- ~ — I~ / 30s
o L | A
AN \“\/ 20
< S Y / S
~ ™~ ~
10 \ \\‘ N \\‘ 10s
— ~ - 5s
‘\\ ~ == / o
-~ Ty
|
1 ™ ‘/Current (x lhom)
1 10 03-F50

Fig. 57 The thermal curve

Q-Pulse Id TMS964
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7.22 Mains protection

0
0733 oBJ1]¢
Used thermal capacity ' ’ Voltage unbalance alarm
Default: - Default: 10
Range: 0-150% Range: 2-25% U,

Read-out of the used thermal capacity. If menu 072
‘Internal motor thermat protection’ is selected oFF,
the capacity is shown as if the default class 10 was

Insert limit in % of nominal motor voltage. Max
unbalance in voltage between the 3 input phases is
compared with the selected value. This is a cate-

selected.

gory 2 alarm,

o] o]
0714, [O 8 2] o
Starts per hour limitation Response delay voltage
unbatance alarm
o F|F ‘ olF|F
Default: ofF Default; ofFF
Range: oFF, 1-99/hour Range: oFF, 1-60 sec
oFF Starts per hour limitation is disabled. oFF Unbalance voltage alarm is disabled
Sets the start per hour limitation 160 Set the response delay time for
1-99 alarm. If the selected number is unbalanced voltage alarm F8.
exceeded, alarm F11 occurs.
. o8[3)°
01752
Over voltage alarm
Locked rotor alarm 1 1 5
o|F|F
Default: 115
Defauit: oFF Range: 100 -150% U,
Range: oFF, 1.0-10.0 sec Insert limit in % of nominal motor voltage. Max volt-
oFF Locked rotor alarm is disabled age of the 3 input _ph_ases is compared with the
selected value. This is a category 2 alarm.
An F5 alarm is given when the rotor
1.0-10.0 locks. The alarm is active during
starting and running. o
[0 8 4] o
Response delay over voltage
alarm
o|F|F
Default: oFF
Range: oFF, 1-60 sec
oFF Overvoltage alarm is disabled
1.60 Set the response delay time for over
voltage alarm F9.
&6 FUNCTIONAL DESCRIPTION SET-UP MENU
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05|

olF

Under voltage alarm

3

Default;

85

Range:

75-100 U,

Insert limit in % of nominal motor voltage. Min volt-
age of the 3 input phases is compared with the
selected value. This is a category 2 alarm.

7.23 Application protection (load
monitor)

7.23.1 Load monitor max and min/protection
(F6 and F7 alarms)

MSF has a built in load monitor based on the output
shafipower. This is a unique and important function
which enables protection of machines and processes
driven by the motor connected to the soft starter. Both
a Min and Max limit is possible to select.

[n combination with the pre-alarm funcuon, see
§ 7.23.2, page 58, this create a powertul protection. An
auto set function is also included for an automatic set-
ting of the alarm limits. A start-up delay time can be
selected to avoid undesired alarms at start-up, see Fig,

o F

d

Default: oFF
Range: ofF, on
oFF Phase reversal alarm is disabled
Sets the phase reversal Alarm.
- Switch on the power supply first,
The phase sequence is stored as
on the correct sequence.

- Sets the menu 088 to “on”.

cause alarm F16.

- Any reversal of phase sequence will

NOTE! The actual phase sequence can he viewed In menu

87.

Q-Pulse Id TMS964
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53 on page 60.
0863 TR
NOTE! The load manitor alarms are ali disabied during a
Response delay under stop ramp.
voltage alarm
olF F’ ¢
Default: ofFF 0
0[8l9]
Range: oFF, 1-60 sec 0
oFF Under voltage alarm is disabled Auto set power limits
1.60 Set the response delay time for | nio ’
under voltage alarm F10
Default; no
Range: no, YES
0 8‘7]8 no Auto set is disabled
YES Auto set is activated if ENTER is
Phase sequence pressed.
Default: o
Range: 1123, 1321 ‘O 9 Olo
L123 is the direct phase sequence. .
L321 is the reverse phase sequence. 0 ’ Output shaftpower in %
o Default: -
oB8e Range: 0-200%
— -
Phase reversal alarm pMOT:rured output shaftpower in % of nominal motor

NOTE! System must be In full voltage running before an
auto set is permitted.

The actual power is regarded as 1.00xPacr.
The set levels are:
Power max alarm limit[092]:
Power max pre-alarm limit[094]:
Power min pre-alarm limit[096]:
Power min alarm limit{098]:

1.15xP actual
1.10xP actual
0.90xP actual
0.85xP actual

A successful auto set shows a message "Set’ for 3 s andaf
something goes wrong a message 'no’ will be showed.

FUNCTIONAL DESCRIPTION SET-UP MENU 57
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7.23.2 Pre-alarm
[t could be useful to know if the load is changing

0911 8 towards a load alarm limit. It is possible to insert both a
Max and Min pre-alarm limit based on the motor out-
Start delay power limits put shaft power. If the load exceeds one of these limits,
1 O a pre-alarm condition occurs.
[t should be noted that it is not normal alarms.

They will not be inserted in the alarm list, not activat-

Default: 10 sec ing the alarm relay output, not displayed on the display
Range: 1-250 sec and they will not stop operation. But it is possible to
From start command during setected delay time, all activate relay K1 or K2 if a pre-alarm condition occurs.
power load monitor alarms and pre-alarms are disa- To have pre-alarm status on any of these relays, select
bled. value 3 in menu 051 or 052 (see § 7.17, page 51).

A start-up delay time can be selected in menu 091
to avoid undesired pre-alarms at start-up. Note that this
time is also shared with power Max and Min alarms.

0
O 9 2 0 NOTE! The pre-alarm status Is always available on the serial

communication.

Max power alarm limit

1/1(5

Default: 115 olola ¢
Range: 5-200% Pn

Insert limit in % of nominal motor power. The actual
power in % of nominal motor power, could be read 1 1 O
out in menu 090. If output shaft power exceeds
selected limit, an F6-alarm occurs after the ;

response delay time. The 'Auto set’ function in Default: 110
menu 089, affect this limit even if the alarm is set Range: 5-200% Pn

“oFF" in menu 093. This is a category 1 alarm. Insert limit in % of nominal motor power. The actual
power in % of nominal motor power, could be read
out in menu 090. If output shaft power exceeds
selected limit, a pre-alarm occurs after the respon-
0 se delay time. The 'Auto set’ function in menu 089,
0 affect selected limit even if the pre-alarm is set
"oFF" in menu 095.

Max power pre-alarm limit

Response delay max alarm

oFF

Default: oFF 0
0/9/5|2

Range: oFF, 0.1-25.0 sec

oFF Max Alarm is disabled. Max pre-alarm response

o) F F delay
0.1-25.0 Sets the response delay of the Max
' ' Alarm level.
Default: oFF
Range: oFF, 0.1- 25.0 sec
oFF Max Pre-Alarm is disabled.
Sets the response delay of the Max

0.1-25.0 Pre-Alarm level.

58 FUNCTIONAL DESCRIPTION SET-UP MENU
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0 0

o9je)g 0993
Min power pre-alarm limit Min alarm response delay
90 o/F|F

Default: 90% Default: oFF
Range: 5-200% Pn Range: oFF, 0.1-25.0 sec
Insert limit in % of nominal motor power. The actual oFF Min Alarm is disabled
power in % of nominal motor power, could be read :
out in menu 090. If output shaft power goes below Sets the response delay of the Min
selected limit, a pre-alarm occurs after the 0.1-25.0 Alarm Ie'vel. The Min alarm is disa-
response delay time. The 'Auto set’ function in bled during a stop ramp down.
menu 089, affect selected limit even if the pre-
alarm is set "oFF" in menu 097.

0972

Min pre-alarm response delay

oFF

Default: oFF
Range: ofFF, 0.1 - 25.0 sec
oFF Min Pre-Alarm is disabled.

Sets the response delay of the Min
0.1-25.0 Pre-Alarm level. The Min Pre-alarm is
disabled during a stop ramp down.

Min power alarm limit

85

Default: 85
Range: 5-200% Pn

Insert limit in % of nominal motor power. The actual
power in % of nominal motor power, could be read
out in menu 090. If output shaft power goes below
selected limit, an F7-alarm occurs after the
response delay time. The 'Auto set’ function in
menu 089, affect this limit even if the alarm is set
'oFF’ in menu 099. This is a category 1 alarm.
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09

Start ramp Underload situation Overload situation

92 Max Alarm (115%) i
[ 94 Max Pre-alarm (110%) / : /

100% / i
Default:Pygm or I \ :
Autoset:PmomenTarY / P \\

96 Min Pre-alarm (90%) 4

98 Min Alarm (85%)

‘suotounf wapjp 1010w proT 8¢ B

NNIW dN-13S NOILdI¥IS3A TVYNOILONNS

Max Alarm SEETEE . e
i § i i [93Response Delay(1s) | | : |93 Response Delay (1s) |
Max Pre-alarm ——— L ——<«—> N
S [ 95 Response Delay (19) | ¢ : [95 Response Delay (1s) ]
P ‘ > _ o
I 97 Response Delay (1s) |

_—'._.' I 91 Start Delay(10s) l |99 Response Delay (1s) |

Min Pre-alarm

Min Alarm

03-F96
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7.24 Resume alarms 7.25 Slow speed with JOG
Slow speed with "JOG" 1s possible from the "JOG"
7.24.1 Phase input failure F1 keys, but also from terminals, see menu 57 page 53 and
e Multiple phase failure. serial comm. The "JOG" is ignored if the soft starter is
Shorter failure than 100ms is ignored. If failure running. The slow speed "JOG" function has to be
duration time is between 100 ms and 2 s, operation ~ enabled for both forward and reverse directions in
is temporary stopped and a soft start is made if the menus 103 and 104, see below.

failure disappears before 2 s. If failure duration time

is longer than 2 s, an F1 alarm is given in cat. 2.

NOTE! The enable functions Is for all control modes.

= Single phase failure,
During start up (acceleration) the behaviour is like 1l0/3 o
multiple phase failure below. When full voltage O
ing there 1 ossibility to select the behaviour.
ILII'lﬂlI’lg T 5a P 55 ty sS€leC € penaviour jOG forward enable
(@]
[1 0l1 ° o/ F |F
R e oh | Default: oFF
un at single phase loss
glep Range: oFF, on
nio oFF JOG forward disabled
Default: no on JOG forward enabled
Range: no, YES
Soft starter trips if a single phase
no loss is detected. Alarm F1 (category o
2) will appear after 2 sec. 1104 o
Soft starter continues to run after a
single phase loss. JOG reverse enable
- Alarm F1 appears after 2 sec, o F F
YES - If the loose phase is reconnect the
alarm is reset automatically. Default: oFF
- If running on 2 phases, a stop com- .
mand will give a Direct on line stop Range: oFF, on
{freewheel) oFF JOG reverse disabled
7.24.2 Run at current limit time-out F4 on JOG reverse enabled
In modes 'Current limit at start’ and 'Voltage ramp
with current limit at start’ an alarm is activated if still
operating at current limit leve]l when selected ramp
time exceeds. [f an alarm ocecurs there is a possibility to
select the behaviour. ——r >
1] O
[1 0.2 o 106 loG
Run at current limit time-out
nNn|o ’ 03-F108
Default: no
Range: no, YES Fig. 59 The 2 Jog keys.
Soft starter trips if the current limit
no time-out is exceeded. Alarm F4 {cate-
gory 2) appears.
Soft starter continues to run after the
current limit time-out has exceeded:
- Alarm F4 appears
- The current is no longer controlled
YES and the soft starters ramps up to full
voltage with a 6s ramp time.
- Reset the alarm with either ENTER/
RESET key or by giving a stop com-
mand.
FUNCTIONAL DESCRIPTION SET-UP MENU 61
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7.26 Automatic return menu

Often it is desirable to have a specific menu on the dis-
play during operation, 1.e. RMS current or power con-
sumiption. The Automatic return menu function gives
the possibility to select any menu in the menu system.

The menu selected will come up on the display
after 60 sec. if no keyboard activity. The alarm messages
(F1-F16) have a priority over menu 105 (as they have
for all menus).

[105);

Automatic return menu

olFF

O
113]3
{ ] Serial comm parity

Default: 0

Range: 0.1
This parameter will select the parity.
0 No parity.

1 Even parity.

Default: ofFF

Range: oFF, 1-999
Pressing “+"/"-" will lead through

1-999

the menu system.

7.27 Communication option, related
Parameters

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 § 7.2, page

37.
Q
HETE
Serial comm unit address
Default: 1
Range: 1-247
This parameter will select the unit address.

112

Serial comm baudrate

9.6

Default: 9.6

Range: 2.4,48, 96, 19.2, 38.4 kBaud

This parameter will select the baudrate.

62 FUNCTIONAL DESCRIPTION SET-UP MENU
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Serial comm. broken alarm
If contrel mode is “Serial comm. control’ and ne con-
tact 1s established or contact is broken the Soft starter
consider the contact to be broken after 15 sec, the soft
starter can act in three different ways:

1 Continue without any action at all.

2 Stop and alarm after 15 sec.

3 Contnue and alarm after 15 sec.

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

Q
11[1}a]S
Serial comm. contact
‘ 1 ’ interrupted
Default: 1
Range: ofFF, 1, 2

This parameter will control the behaviour in the soft
starter when the serial comm. i$ interrupted.

oFF No alarm and continue operation.

1 Alarm and stop operation.

2 Alarm and continue operation.
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7.28 Reset to factory setting [199]

When selecting reset to factory settings:

 All parameters in all parameter sets will have default
factory settings.

»  Menu 001 will appear on the display.

» Note that the alarm list, the power consumption
and the operation time will not have default set-

tings.

RMS main voltage

0.0

NOTE! Reset to factory settings Is not allowed at run.

7.29 View operation

General

The soft start includes as standard a numerous metering
functions which eliminates the need of additional
transducers and meters.

Measured values

- Current RMS 3-phase current and per phase
- Voltage RMS 3-phase voltage and per phase
- Output shaft power /torque kW/Nm

- Power factor

- Power consumption in kWh

- Operation time in hours

Viewing of the measured values

After setting motor data and extended functions one
can set menu 008 in oFF and will then automatically
move to menu 201, the first menu viewing the meas-
ured values and thus eliminate to scroll through menu
011 to menu 199.

Default:
119 9'0 Range: 0-720V
0 The RMS input main voltage.
Reset to factory settings
nio I
2/0/3|2
Default: no 0
Range: no, YES * Output motor shaftpower
no No reset ] O O \
YES Reset all functions to the factory
defaults incl. all 4 Parameter Sets. Default: -
Range: -9999 -+9999kW

Viewing will show negative value if generator mode.

12/0/4]2

0.

Power factor

0|

Default:

Range:

0.00-1

View the actual power factor.

NOTE! The power factor viewing wlll not work at bypass
even if the current transformers are mounted outside the

soft start.

2[0B)3

0.0

Total power consumption

00|

RMS current

0.

0|

Default:

Range: 0.0 - 9999Amp

Read-out of the RMS motor current.

NOTE! This Is the same read-out as menu 005 see § 7.1.1,
page 36.

Default: -
S0 0 Range: 0.000 -2000MWh
o View the total power consumption.
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0
21[2)?2
RMS current in phase L2
Default:
Range: 0.0 - 9999AmMp

View the current in phase L2.

0O
2/1/3]3
RMS current in phase L3
Default:
Range: 0.0 - 9999AmMp

View the current in phase L3.

0O
2062
Reset of power consumption
no '
Default: no
Range: no, YES
no No reset of power consumtion.
YES Reset power consumption in menu
205 to 0.000.
0O
20]7]8
Motor shaft torque
Default: -
Range: -9999 - + 9999NmM
Viewing will show negative value if generator mode.

0
2[1]4)9
J Main voltage L1-12
Default: -
Range: 0-720V

o)
2/ol8]¢
’ Operation time
Default:
Range: Hours

View main voltage L1-L2.

Operation time is calculated when the soft starter
is in RUN mode. After 9999 hours the display will

64
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show two values. oMl5 0
Example: 12467 hours shows 1 1 sec 0
2467 5sec
Main voltage L1-L3
o111 8 Default:
Range: 0-720V
RMS current in phase L1 View main voltage L1-L3.
Default: -
Range: 0.0 - 9999Amp 21116 8
View the current in phase L1.
J Main voltage L2-L3
Default:
Range: 0-720V

View main voltage L2-L3.
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7.30 Keyboard lock

The keyboard can be locked to prohibit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT — " and "ENTER
« " for at least 2 sec. The message - Loc’ will display
when locked. To unlock keyboard press the same 2
keys "NEXT — " and "ENTER " for at least 2
sec. The message 'unlo’ will display when unlocked.

In locked mode it is possible to view all parameters
and read-out, but it 1s forbidden to set parameters and
to operate the soft starter from the keyboard.

The message '-Loc’ will display if trying to set a
parameter or operate the soft starter in locked mode.

The key lock status can be read out in menu 221.

221|3
Locked keyboard info
nio
Default: no
Range: no, YES
no Keyboard is not locked
YES Keyboard is locked

7.31 Alarm list

The alarm list 1s generated automatically. [t shows the
latest 15 alarms (F1 - F16). The alarm list can be useful
when tracing a failure in the soft starter or its control
circuit. Press key “NEXT — 7 or “PREV <" to
reach the alarm list in menus 901-915 (menu 007 has

to be ON).
0
90113
Alarm
Default:
Range: F1-F16

View actual alarm

FUNCTIONAL DESCRIPTION SET-UP MENU 65
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8.

The soft starter is equipped with a protection system
for the motor, the machine and for the soft starter
itself.

Three categories of alarm are available:

Category 1

Alarm that stops the motor and need a separate reset
before a new start can be accepted.

Category 2

Alarm that stops the motor and accepts a new start
command without any separate reset.

Category 3

Alarm that continues to run the motor.

All alarm, except pre-alarm, will activate the alarm
relay output K3, flash a red fault number on the display
and it will also be placed in the alarm list. As long as
the alarm is active, the display is locked in the alarm
indication.

The relay output K3 can be used in the control cir-
cuit for actions needed when alarm occurs.

If more than one alarm is active, it is the last alarm
that is presented on the display.

8.1 Alarm description

8.1.1 Alarm with stop and requiring a separate
reset
Operation will stop for a category 1 alarm. A separate
reset is needed before a new start command is
accepted. [t is possible to reset from keyboard (pushing
"ENTER/RESET") regardless of selected control
mode. It is also possible to reset the alarm from the
actual control mode (i.e. if control mode is serial com-
munication, a reset is possible to do from serial com-
munication).

A reset is accepted first when the alarm source goes
back to normal.

When a reset is made, the alarm relay output K3 1s
deactivated, the alarm indication on the display disap-
pear and the original menu shows.

After a reset is made the system is ready for a new
start command.

8.1.2 Alarm with stop and requiring only a new
start command

Operation will stop for a category 2 alarm. A restart
can be done and at the same time the alarm relay out-
put K3 is deactivated, the alarm indication on the dis-
play disappear and the original menu shows.

[t 1s still possible to reset the alarm in the same way
as for category 1 alarms (see 8.1.1), if a start is not
required at the tme.

66 PROTECTION AND ALARM
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8.1.3 Alarm with continue run

Operation will continue run for a category 3 alarm.

Some different reset behaviour is possible (see remarks

for the specific alarms in § 8.2, page 67).

* Automatic reset when the alarm source goes back
to normal.

* Automatic reset when a stop command is given.

*  Manual reset during run.

When the reset occurs, the alarm relay output K3 is
deactivated, the alarm indication on the display disap-
pear and the original menu shows.
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8.2 Alarm overview

. Dl_spla.y Protective function Alarm category Remark

indication
Single phase failure when full voltage

. running if menu 101 ‘Run at phase
Cat 3. Run with auto reset. loss’ = YES. If the fault phase comes
F1 Phase input failure. back, an automatic reset is made.
Multiple phase failure or single phase
Cat 2. Stop with reset in start. | failure when not full voltage running or
if menu 101’ Run at phase loss’ = no.
If menu 071 'Motor PTC input’ = YES,
Motor protection, . cool down the motor.

F2 overload. Cat 1. Stop with manual reset. If menu 071 '"Motor PTC input’ = no,
the internal model has to 'cool’ down.

F3 Soft start overheated | Cat 1. Stop with manual reset. If not cooled down, a reset will not be
accepted.

If menu 3702 Run at current limit The current limit start is not com-
time-out’ = no. leted
Cat 2. Stop with reset in start. P ’

Full speed not reached - -

Fa at set current limit When start time expired, a 6 sec

and start time. If menu 102 'Run at current limit ramp is used to reach full voltage,
time-out’ = YES. without control of the current. Reset
Cat 3. Run with manual reset. the alarm with either a manual reset
or a stop command.

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection.

F6 ﬁg}ci)tve max power Cat 1. Stop with manual reset. Machine protection.

F7 Below min power limit. | Cat 1. Stop with manual reset. Machine protection.

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection.

Fo Over voltage. Cat 2. Stop with reset in start. Motor protection.

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection.

Starts / hour . . . .

F11 exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection.
When stop command comes, the stop
will be a 'Direct On Line’ stop, and the

. ) soft starter will be resetted. After this

F12 Shorted thyristor. Cat 3. Run with manual reset. fault it is possible to start only in
’Direct On Line’ mode. One or more
thyristors probably damaged.

F13 Open thyristor. Cat 1. Stop with manual reset. 2g:dor more thyristors probably dam-

Fi14 Motor terminal open. | Cat 1. Stop with manual reset. Motor not correctly connected.

if menu 114 Serial comm. con- Serial communication broken will stop
tact broken = 1. Cat 2. Stop operation. Run from keyboard if nec-

F15 Serial communication with reset in start. essary.

broken. If menu 114 Serial comm. con- | Serial communication broken will not
tact broken = 2. Cat 3. Run with | stop operation. Stop from keyboard if
auto reset. necessary.

F16 Phase reversal alarm. | Cat 1. Stop with manual reset. :ggﬁzrect phase order on main voltage

Q-Pulse Id TMS964
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9. TROUBLE SHOOTING
9.1 Fault, cause and solution
Observation Fault indication Cause Solution
;rllhuem?:feﬁleag is not None No control voltage. Switch on the control voltage.
F1 Fuse defective. Renew the fuse.
(Phase input failure) No mains supply. Switch the main supply on.
Ihe motor does not Check the PTC input if PTC protec-
un. ) tion is used.
Perhaps PTC connection. If internal protection is used, per-
F2 Perhaps incorrect nominal haps an other class could be used
{Motor protection, overload) | motor current inserted (menu (mZnu 072)
042). Cool down the motor and make a
reset.
Check ventilation of cabinet.
Ambient temperature to high. Check the size of the cabinet.
F3 soft starter duty cycle Clean the cooling fins.
(Soft start overheated) exceeded. If the fan(s) is not working cor-
Perhaps fan failure. rect, contact your local MSF sales
outlet.
z:lfull speed not reached at Current limit parameters are Increase the starting time and/or
P v perhaps not matched to the - g
set current limit and start load and motor the current limit level.
time) ’
s Sometting stuck nthe macrine | CTECk (0o 1eckne 0g moter
or perhaps motor bearing fail- . gs. P y
(Locked rotor) ure time can be set longer (menu
: 075).
F6 Over load. Check the machine.
- Overload Perhaps the alarm delay time can
(Above max power limit) be set longer (menu 093).
F7 Under load. Check the machine.
. __ Underload Perhaps the alarm delay time can
(Below min power limit) be set longer (menu 099).
z:\?oltage unbalance) Main supply voltage unbalance. | Check mains supply.
(nger voltage) Main supply over voltage. Check mains supply.
F10 Mai ly under volt Check mai |
(Under voltage) ain supply under voltage. eck mains supply.
Wait and make a new start.
F11 Number of starts exceeded Perhaps the number of starts /
(Starts / hour exceeded) according to menu 074. hour could be increased in menu
074.
Make a reset and a restart. If the
F13 . same alarm appears immediately,
(Open thyristor) Perhaps a damaged thyristor. contact your local MSF sales out-
let.
If the fault is not found, reset the
alarm and inspect the alar.m |is'g. If
Fi4 ) Open mth( contact, cable or glr?)rbmabFl)}ir:(s)rftoeudnd' a thyristor is
(Motor terminal open) motor winding. Make a restart. If alarm F14
appears immediately, contact your
local MSF sales outlet.
68 TROUBLE SHOOTING
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Observation

Fault indication

Caiuse

Solution

The motor does not
run.

F15
{ Serial communication bro-
ken}

Serial communication broken.

Make a reset and try to establish
contact. Check contacts, cables
and option board.

Verify

- System address (menu 111).

- Baudrate {menu 112}.

- Parity (menu 113).

If the fault is not found, run the
motor with keyboard control if
urgent (set menu 006 to "1"). See
alsc manual for serial communica
tien.

F16
(Phase reversal)

Incorrect phase sequence on
main supply.

Switch L2 and L3 input phases.

Start command comes perhaps
from incorrect control source.
(l.e. start from keyboard when
remcgte control is selected),

Give start command from correct
source (menu 006},

Unlock keyboard by pressing the

is given.

{Phase input failure)

Perhaps fuse defective.

-Loc System in keyboard lock. keys 'NEXT' and 'ENTER'’ for at
least 3 sec.
The motor is run- Check fuses and mains supply.
ning but an alarm F1 Failure in one phase. Deselect 'Run at single phase

input fatlure’ in menu 101, if stop
is desired at single phase loss.

Fa

{Full speed not reached at
set current limit and start
time)

Current limit parameters are
perhaps not matched to the
load and motor.

Increase the starting time and/or
the current limit level. Deselect
‘Run at current limit time-ocut’ in
menu 102, 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. Make a
reset and a restart. If alarm F14
appears immediately, contact your
local MSF sales outlet.

Ifit is urgent to start the motor,
set soft starter in "Direct On Line’
(menu 024), It is possible to start
in this mode.

By pass contactor is used but
menu 032 'Bypass' is not set to
“on”.

Set meny 032 'Bypass’ to “on”.

F15
{Serial communication bro-
kenj

Serial communication broken.

Make a reset and try to establish
contact. Check contacts, cables
and option board.

Verify

- System address (menu 111).

- Baudrate (menu 112).

- Parity (menu 113).

If the fault is not found, run the
motor with keyboard control if
urgent, see also manual for serial
commupication.
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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 sys-
tem.

Input nominal motor data in menus
041-046. Select the proper load
characteristic in menu 025.
Select a correct initial- and end
torque at start in menus 016 and
017.If 'Bypass’ is selected, check
that the current transformers are
correct connected.

Starting time too short.

Increase starting time.

Starting voltage incorrectly set.

Adjust starting voltage.

Motor too small in relation to
rated current of soft starter.

Use a smaller model of the soft
starter.

Motor too large in relation to
load of soft starter.

Use larger model of soft starter.

Starting voltage not set
correctly

Readjust the start ramp.

Select the current limit function.

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

Ramp times not set correctly.

Readjust the start and/or stop
ramp time.

Motor too large or too small in
relation to load.

Change to another motor size.

The monitor func-

tion does not work.

No alarm or pre-alarm

It is necessary to input nominal
motor data for this function.
Incorrect alarm levels.

Input nominai motor data in menus
041-046. Adjust alarm levels in
menus 091 - 099. If 'Bypass’ is
selected, check that the current
transformers are correct con-
nected.

Unexplainable
alarm.

F5, F6, F7, F8, F9, F10

Alarm delay time is to short.

Adjust the response delay times
for the alarms in menus 075, 082,
084, 086, 093 and 099.

The system seems

F2
(Motor protection, overload)

PTC input terminal could be
open.

Motor could still be to warm.

If internal motor protection is
used, the cooling in the internal
model take some time.

PTC input terminal should be
short circuit if not used. Wait until
motor PTC gives an OK (not over-
heated) signal. Wait until the
internal cooling is done. Try to
reset the alarm after a while.

locked in an alarm.

F3
(Soft start overheated)

Ambient temperature to high.
Perhaps fan failure.

Check that cables from power
part are connected in terminals
073,074, 071 and 072. MSF-017
to MSF-145 should have a short
circuit between 071 and 072.
Check also that the fan(s) is rotat-

ing.

Parameter will not
be accepted.

If the menu number is one of
020 - 025, only one can bee
selected.

In other words only one main
mode is possible at a time.

Deselect the other main mode
before selecting the new one.

If menu 061, 'Parameter set’ is
set to “0O”, the systemis in a
remote parameter selection
mode. It is now impossible to
change most of the parameters.

Set the menu 061, 'Parameter
set’ to a value between “1" - “4”
and then it is possible to change
any parameter.

During acceleration, decelera-
tion, slow speed, DC brake and
Power factor control mode, it is
impossible to change parame-
ters.

Set parameters during stop or full
voltage running.

If control source is serial
comm., it is impossible to
change parameters from key-
board and vice versa.

Change parameters from the
actual control source.

Some menus include only read
out values and not parameters.

Read-out values can not be alte-
red. In table 13, page 35, read-out
menus has '—' in the factory set-
ting column.

-Loc

Keyboard is locked.

Unlock keyboard by pressing the
keys 'NEXT' and 'ENTER' for at
least 3 sec.
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10. MAINTENANCE

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

WARNING! Do not touch parts inslde the enclosure of

A the unit when the control and motor voltage Is

switched on.

Regular maintenance

» Check that nothing in the soft starter has been dam-
aged by vibration (loose screws or connections).

* Check external wiring, connections and control
signals. Tighten terminal screws and busbar bolts if
necessary.

* Check that PCB boards, thyristors and cooling fin
are free from dust. Clean with compressed air if
necessary. Make sure the PCB boards and thyristors
are undamaged.

» Check for signs of overheating (changes in colour
on PCB boards, oxidation of solder points etc.):
Check that the temperature 1s within permussible
limits.

* Check that the cooling fan/s permit free air flow.
Clean any external air filters if necessary.

In the event of fault or if a fault cannot be cured by
using the fault-tracing table in chapter 9. page 68.

Q-Pulse Id TMS964 Active 10/12/2014
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11. OPTIONS

The following option are available. Please contact your
supplier for more detailed information.

11.1 Serial communication

For serial communication the MODBUS RTU
(RS232/RS485) option card is available order number:
01-1733-00.

Fig. 60 Option RS232/485

11.2 Field bus systems

Various option cards are available for the following bus
systems:
« PROFIBUS DP order number: 01-1734-01

* Device NET, order number:  01-1736-01
¢ LONWORKS: 01-1737-01
e« FIPIO: 01-1738-01
+ INTERBUS-S: 01-1735-01

Each system has his own card. The option is delivered
with an instruction manual containing the all details for
the set-up of the card and the protocol for program-
ming.

11.3 External PPU.

The external PPU option 1s used to move the PPU
(keyboard) from the soft starter to the front of a panel
door or control cabinet.

The maximum distance between the soft starter and
the external PPU 1s 3 m.
The option can be factory mounted (01-2138-01) or it
can be built in later (01-2138-00). For both versions
instruction /data sheet are available.

(03-F62)

Fig. 62 Shows an example of the External PPU after it las been
built in.

11.3.1 Cable kit for external current
transformers

This kit is used for the bypass function, to connect the

external current transformers more easy. order number:

01-2020-00.

Fig. 61 Option Profibus

72 OPTIONS
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11.4 Terminal clamp

Data: Single cables, Cu or Al
Cables

MSF type Cu Cable

Bolt for connection to busbar
Dimensions in mm

Order No. single

Data: Parallel cables, Cu or Al

95-300 mm?
310

M10
33x84x47 mm
9350

Cables 2x95-300 mm?
MSF type and Cu Cable 310 to -835
Bolt for connection to busbar M10
Dimensions in mm 35x87x65
Order No. parallel 9351

33i0.'5

\ 4

A

. ﬂ‘ '
' N i
w
I ol m
| ©| o X
i \ Y l
ﬁ ;orc;.s .
41+0.5 < >
<+ a7 -
70-300 mm
35:0.5
1 |
| |
| RN
| JN.
| |
\ . . . / Y ¥ i
iy g !
i | 30+0.5
4140.2 >
865
2x95-300 mm i

Fig. 64 The terminal clamp.
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12.

TECHNICAL DATA

3x200-525 V 50/60 Hz Model MSF017 MSF030 MSF045 MSF060
Soft starter rating according to AC35a, see | 5.0-30:50-10| 3.0-30:50-10{ 5.0-30:50-10| 3.0-30:50-10| 5.0-30:50-10| 3.0-30:50-10| 5.0-30:50-10] 3.0-30:50-10
chapter 4. page 13 heavy normal/light heavy normal/light heavy normal/light heavy normal/light
Rated current of soft starter (A) 17 22 30 37 45 60 60 72
Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37
Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45
Order number: supply voltage {100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01
Order number: supply voltage (380-500V} 01-1301-02 01-1302-02 01-1303-02 01-1304-02
3x200-690V 50/60Hz Model MSF017 MSFO030 MSF045 MSF060
Rated current of soft starter (A) 17 22 30 37 45 60 60 72
Motor power for 690V 15 18.5 22 30 37 55 55 75*
Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01
Order number: supply voltage (380-500V) 01-1321-02 01-132202 01-1323-02 01-1324-02
Electrical Data

Recommended wiring fuse (A) 1) 25/50 ] 32 35/80 [ 50 50/125 | 80 63/160 | 100
Semi-conductor fuses, if required 80 A 125 A 160 A 200 A
Power loss at rated motor load (W) 50 | 70 9 | 120 190 | 180 180 | 215
Power consumption control card 20 VA 20 VA 25 VA 25 VA
Mechanical Data

Dimensions in mm HxWxD 320x126x 260 320x126x 260 320x126x 260 320x126x 260
Mounting position (Vertical/Horizontal} Vertical Vertical Vert. or Horiz. Vert. or Horiz.
Weight (kg) 6.7 6.7 6.9 6.9
Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8)
Cooling system Convection Convection Fan Fan

General Electrical Data

Number of fully controlled phases

3

Voltage tolerance control

Control +/- 10%

Voltage tolerance motor

Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A
Frequency 50/60 Hz
Frequency tolerance +/- 10%

Relay contacts

3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4)

Type of protection/insulation

Type of casing protection 1P 20
Other General Data
Ambient temperatures
In operation 0-40°C
Max. e.g. at 80% IN 50 °C
In storage (-25) - (+70) °C

Relative air humidity

95%, non-condensing

Max. altitude without derating

(See separate: Technical information 151) 1000 m

Norms/Standards, Conform to:

IEC 947-4-2, EN 292, EN 60204-1, UL508

EMC, Emission

EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity

EN 50082-2

1) Recommended wiring fuses for:

Heavy (first column): ramp/direct start
Normal/Light {second column): ramp start

NOTE! Short circuit withstand MSF017-060 S000 rms A when used with KS or RKS fuses.

* 2-pole motor

74 TECHNICAL DATA
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3x200-525 V 50,/60 Hz Model MSF075 MSF-085 MSF110 MSF145
Soft starter rating according to AC35a, see | 5.0-30:50-10| 3.0-30:50-10| 5.0-30:50-10| 3.0-30:50-10| 5.0-30:50-10| 3.0-30:50-10| 5.0-30:50-10| 3.0-30:50-10
chapter 4. page 13 heavy normal/light heavy normal/light heavy normal/light heavy normal/light
Rated current of soft starter (A) 75 85 85 96 110 134 145 156
Recommended motor size (kW) for 400 V 37 a5 45 S55* 55 75 75
Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110
Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01
Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02
3x200-690 V 50/60 Hz Model MSFO075 MSF085 MSF110 MSF145
Rated current of soft starter (A) 75 85 85 Q0 110 134 145 156
Motor power for 690V 55 75 75 90 90 110 132 160*
Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01
Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02
Electrical Data

Recommended wiring fuse (A) 1| so/200 [ 100 100/250 [ 125 125/315 | 180 1607400 [ 200
Semi-conductor fuses, if required 250 A 315A 350 A 450 A
Power loss at rated motor load (W) 230 [ 260 260 [ 290 330 [ 400 as0 [ 470
Power consumption control card 25 VA 25 VA 25 VA 25 VA
Mechanical Data

Dimensions in mm HxWxD 320x126x 260 320x126x260 400x176x 260 400x176x 260
Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.
Weight (kg) 6.9 6.9 12 12
Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10)
Cooling system Fan Fan Fan Fan
General Electrical Data

Number of fully controlled phases 3

Voltage tolerance control Control +/- 10%

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A

Frequency 50/60 Hz

Frequency tolerance +/-10%

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)

Type of protection/insulation

Type of casing protection IP 20

Other General Data

Ambient temperatures In operation 0-40°C
Max. e.g. at 80% Iy 50 °C

In storage

(-25) - (+70) °C

Relative air humidity

95%, non-condensing

Max. altitude without derating

(See separate: Technical information 151) 1000 m

Norms/Standards, Conform to:

IEC 947-4-2, EN 292, EN 60204-1, UL508

EMC, Emission

EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity

EN 50082-2

1) Recommended wiring fuses for:

Heavy (first column): ramp/direct start

Normal/Light (second column): ramp start

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RKS fuses.

* 2-pole motor
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3x200-525 V 50/60 Hz Model MSF170 MSF210 MSF-250 MSF310 MSF370
son st e s o, | 8038 | 3030 | sesn | agap [enme| sew [eam| a0 lapk) e
heavy |normal/lightl heavy |[normal/light| heavy [normal/light| heavy [normal/light] heavy [normal/light
Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450
Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250
Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315
Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01
Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02
3x200-690 V 50/60 Hz Model MSFE170 MSF-210 MSF-250 MSF310 MSF370
Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450
Motor power for 690 V 160 200 200 250 250 250 315 355 355 400
Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01
Order no. for supply voltage {380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02
Electrical Data
Recommended wiring fuse (A) 1) | 200/400 | 200 250,400 ] 315 250/5oo| 315 315/630] 400 400/soo| 500
Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A
Power loss at rated motor load (W) 510 | 630 630 ] 750 750 W 930 | 1100 1100 | 1535
Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA
Mechanical Data
Dimensions mm HxWxD inci. brackets 500x 260x 260 500x260x 260 500x260x 260 532x547x278 532x547x278
Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.
Weight (kg) 20 20 20 42 46
Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12)
Cooling system Fan Fan Fan Fan Fan
General Electrical Data
Number of fully controlled phases 3

Voltage tolerance control

Control +/- 10%

Voltage tolerance motor

Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A
Frequency 50/60 Hz
Frequency tolerance +/-10%

Relay contacts

8A, 250 V resistive load, 3A, 250 V inductive load {PF=0.4)

Type of protection/insulation

Type of casing protection IP 20
Other General Data
Ambient temperatures In operation 0-40°C
Max. e.g. at 80% Iy 50 °C
In storage (-25) - (+70) °C

Relative air humidity

95%, non-condensing

Max. altitude without derating

(See separate: Technical information 151) 1000 m

Norms/Standards, Conform to:

|EC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250)

EMC, Emission

EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity

EN

50082-2

1) Recommended wiring fuses for:

Heavy (first column): ramp/direct start
Normal/Ught (second column): ramp start

NOTE! Short circult withstand MSF170-250 18000 rms A when used with K5 or RKS fuses.

* 2-pole motor

76 TECHNICAL DATA
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[3x200-525V 50,/60Hz Madel MSF4a50 MSF-570 MSF-710 MSF835 MSF-1000 MSF-1400
'Soft starter rating according to AC35a, Ss'g-ig: 353-?3 : 553_'318 353-313 55'33.8: 353—?8 s_r,'&ig: 353-318 55'3‘?_3" 353—?.3 ssg_'ig 353-?.3
wee chapter 4. page 13 heavy nc:lrg;:lf heavy nc;'lg‘::l/ heavy nc;nl-;utl/ heavy nc:lr;atl/ hoavy nr.;:g‘z:l/ heavy nc::g:l/
Rated current of saft starter (A) 450 549 570 710 710 235 835 960 1000 1125 1400 1850
Recommended motor size (kW) for 400V 250 315 315 400 400 450 450 560 560 630 800 930
Racommended motor size (kW) for 525 315 400 400 500 500 560 600 630 660 710 1000 1250
Order no. for supply voltage {100-240v) 01-1341-01 01-1315-01 01121601 01-1317-01 01-131801 01-1319-01
Krder no. for supply voltage { 380-550V) 01131402 01-13150Q2 01-1316.02 01-1317-02 01-1318.02 01-1319-02
[3x200-690V 50 /60Hz Model MSF450 MSF570 MSF-710 MSF835 MS5F-1000 MSF-1400
Rated current of saft starter (A) 450 549 570 £40 710 835 835 880 1000 1125 1400 1524
IMator power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600
KOrder no. for supply vottage ( 100-240v) 01-1334-01 01-1335-01 01-133601 01-1337-01 01-1338-01 01-1339-01
[Order no. for supply voltage (3B0.550V) 01-1334-02 01-1335-02 01-1336-02 J1-1337-02 01-1338-02 01-1339-02
Electrical Data
Recommended wiring fuse {A 1) 500/ 1 k | 630 |630/1k | 800 |800/1k | 1k [1ks1.2 ki 1k [iks1.4 kl 1.2k [14k/18 k] 1.B%
ISemi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A
Power loss at rated mator Joad (W) 1a00 [ 1730 1700 | 2100 2100 [ 2500 2500 | 2875 3000 | 3375 4200 | 4950
Power consumption centrol card 35 VA 35 vA 35 VA 35 VA 35 VA 5 VA
Mechanlcal Data
Dimensions mm HxWxD incl. brackeis 532x547x278 687x640x302 687x640x 302 687x640x302 Q00x875x 336 900xB75x336
Mounting position (Vertical /Herizontal) Vert. or Horiz, Yert. or Horiz. Yeri. ar Horiz. Yeri. or Horiz. Vert. or Horiz. Vert. or Horiz.
Weight (kg) 46 64 78 80 175 175
KConnection, Busbars Al (bott) 40x8 {M12) 40x10{M12) 40x10 (M12}) 40x10 (M12) T5x10 (M12) 79x10 (M12)
ICooling system Fan Fan Fan Fan Fan Fan
|General Electrical Data
IMurnber of fully controlled phases 3
Maltage talerance control Contral +/- 1%
Valtage tolerance motor Maotor 200-525 +/- 10%/200-690 + 5%, -10%
Recommended fuse for controt card (A} Max 10 A
Frequency 50/60 Hz
Frequency tolerance +/+ 10%
Relay contacts 2A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)
[Type of protection /insulation
Ty pe of casing protection IP 20 IPDQ
[Other General Data
Ambient temperatwes In operation g-40°C
Max. e.g. at BO% Iy 50 °C
In storage (-25) - {+70} °C
Relative air humidity 95%. noncondensing
Max. altitude without derating {See separate: Technical information 151} 1000 m
MNorma/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1
EMC, Emission EN 50081-2, (EN 30081-1 with bypass contactor)
EMC, Immunity EN 50082-2
1) Recommended wiring fuses for: Heavy (first column): ramp/direct stari
Normal/Llght {second column): ramp start
TECHNICAL DATA 77
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Semi-conductor fuses

Always use standard commercial fuses to protect the
wiring and prevent short circuiting. To protect the thy-
ristors against short-circuit currents, superfast semicon-
ductor fuses can be used if preferred (e.g. Bussmann
type FWP or similar, see table below).

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

FWP Bussmann fuse
Type 2
A 1"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-110 350 956
MSF-145 450 137
MSF-170B 700 300
MSF-210B 700 300
MSF-250B 800 450
MSF-310 800 450
MSF-370 1000 600
MSF-450 1200 2100
MSF-570 1400 2700
MSF-710 1800 5300
MSF-835 2000
MSF-1000 2500
MSF-1400 3500
78 TECHNICAL DATA
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13. SET-UP MENU LIST
Menu Factory
n A s

number Function/Parameter Range Par.set setting Value | Page
001 Initial voltage at start 25-90% of U 30 page 36
002 Start time ramp 1 1- 60 sec 10 page 36
003 Step down voltage at stop 100 -40% U -4 100 page 36
004 Stop timeramp 1 oFF, 2 - 120 sec¢ - oFF page 36
005 Current 0.0-9999 Amp page 36
006 Control mode 1,2, 3 1-4 2 page 37
007 Extended functions & metering oFF, on e — oFF page 38
008 Extended functions ofFF, on — oFF page 38
011 Initial voltage start ramp 2 30-90%U 1-4 90 page 38
Q12 Start time ramp 2 oFF, 1- 60 sec 1-4 oFF page 38
013 Step down voltage stop ramp 2 100-40% U 40 page 38
Q14 Stop time ramp 2 oFF, 2 - 120 sec - oFF page 38
Q16 Initial torque at start 0-250%Tn 1-4 10 page 39
017 End torque at start 50-250% Tn 1-4 150 page 39
Q18 End torque at stop 0-100% Tn 1-4 0} page 39
020 Voltage ramp with current limit at start oFF, 150G - 500% [, 1-4 oFF page 39
021 Current limit at start oFF, 15¢ - 500% 1, 1-4 oFF page 40
022 Pump control oFF, on 1-4 oFF page 40
023 Remote analogue control oFF, 1,2 1-4 oFF page 41
024 Full yoltage start D.O.L oFF, on 1-4 oFF page 41
025 Torque control oFF, 1,2 1-4 oFF page 42
030 Torgue boost active time aFF, 0.1- 20 sec 1-4 oFF page 43
031 Torgue boost current limit 300 - 700% 1, 1-4 300 page 43
032 Bypass oFF, on 1-4 oFF page 43
033 Power Factor Control PFC oFF, on 1-4 oFF page 46
034 Brake active time oFF, 1-120 sec 1-4 oFF page 47
035 Braking strength 100 - 500% 1-4 100 page 47
036 Braking methods 1,2 1 page 47
037 Slow speed torgue 10 - 100 . 10 page 49
038 Slow speed time at start ofFF, 1 - 60 sec - oFF page 49
Q39 Slow speed time at stop ofFF, 1 - 60 sec oFF page 49
040 DC-Brake at slow speed ofFF, 1-60 sec - oFF page 49
041 Nominal motor voltage 200-700V 1-4 400 page 50
042 Nominal motor current 25.153?1:)%0“ in 1-4 lhsoft ID AMp page 50
043 Nominal motor power 25- 300%:&{ Prsor 1N} 3.4 Pasort 1N KW page 50
044 Nominal speed 500 - 3600 rpm Npsof in rpm page 50
045 Nominal power factor 0.50-1.00 - 0.86 page 50
Q46 Nominal frequency 50, 60 Hz — 50 page 50

SET-UP MENU LIST 79
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Menu Factory
nctio aram A

number Function/Parameter Range Par.set setting Value | Page
051 Programmable relay K1 1,2,3,{4),5 page 51
052 Programmable relay K2 1,2,3,4,5 _ page 51
054 Analogue output oFF, 1, 2 oFF page 52
055 Analogue output value 1,2, 3 - 1 page 52
056 Scaling analogue output 5 - 150% 100 page 52
057 Digital input selection oFF, 1,2, 3,4 ofFF page 53
058 Digital input pulses 1-100 1 page 53
061 Parameter set 0,1,2,3, 4 e 1 page 54
071 Motor PTC input no, YES — no page 55
Q72 Internal motor thermal protection class ofFF, 2 - 40 sec _ 10 page 55
073 Used thermal capacity 0-150% page 55
074 Starts per hour limitation oFF, 1-99/hour ofFF page 55
075 Locked rotor alarm ofF, 1.0- 10.0 sec 1- ofFF page 55
081 Voitage unbalance alarm 2-25% U, 1-4 10 page 56
082 Response detay voltage unbalance atarm oFF, 1 - 60 sec¢ 1-4 oFF page 56
083 Over voltage alarm 100 - 150% Uy 1-4 115 page 56
0B84 Response delay over voltage alarm oFF, 1 - 60 sec 1-4 oFF page 56
085 Under voltage alarm 75-100% U, 1-4 85 page 57
086 Response delay under voltage alarm oFF, 1 - 60 sec 1-4 oFF page 57
087 Phase sequence L123, L321 page 57
088 Phase reversal alarm oFF, on _ oFF page 57
089 Auto set power limits no, YES e no page 57
090 Output shaft power 0.0 - 200.0% Pn page 57
091 Start delay power limits 1- 250 sec 1-4 10 page S8
092 Max power alarm limit 5-200%Pn 1-4 115 page 58
093 Max alarm response delay oFF, 0.1 - 25.0 sec 1-4 ofFF page 58
094 Max power pre-alarm limit 5-200% Pn 1-4 110 page 58
085 Max pre-alarm response delay oFF, 0.1- 25,0 sec 1-4 ofFF page 58
096 Min pre-alarm power limit 5-200% Pn 1-4 a0 page 58
097 Min pre-alarm response delay oFF, 0.1-25.0 sec 1-4 oFF page 59
Q98 Min power alarm limit 5- 200%Pn 1-4 85 page 59
099 Min alarm response delay oFF, 0.1 - 25.0 sec 1-4 oFF page 59
101 Run at single phase input failure no, YES - no page 61
102 Run at current limit time-out no, YES - no page 61
103 Jog forward enable oFF, on oFF page 61
104 log reverse enable oFF, on -4 OFF page 61
105 Automatic return menu oFF, 1-999 _ oFF page 62
111 Serial comm. unit address 1-247 ————— 1 page 62
112 Serial comm. baudrate 2.4 - 38.4 KBaud — 9.6 page 62
80 SET-UP MENU LIST
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Menu . Factory
n Par.s . Value | Page
number Function/Parameter Range ar.set setting 1d
113 Serial comm. parity 0,1 _ 0 page 62
114 Serial comm. contact broken ofFF, 1,2 e 1 page 62
199 Reset to factory settings no, YES _ no page 63
201 Current 0.0-9999 Amp B e  — page 63
202 Line main voltage 0-720V _ —_ page 63
203 Output shaft power -9999 - 9999 kW —— — page 63
204 Power factor 0.00-1.00 _— —_ page 63
205 Power consumption 0.000 - 2000 MWh [ ———— _ page 63
206 Reset power consumption no, YES —— no page 64
207 Shaft torque -9999 - 9999 Nm page 64
208 Operation time Hours page 64
211 Current phase L1 0.0-9999 Amp page 64
212 Current phase L2 0.0-9999 Amp page 64
213 Current phase L3 0.0-9999 Amp page 64
214 Line main voltage L1 - L2 0-720V page 64
215 Line main voltage L1 - L3 0-720V page 64
216 Line main voltage L2 - L3 0-720V page 64
221 Locked keyboard info no, YES B — no page 65
901 Alarm list, Latest error F1-F16 page 65
902 -915| Alarm list, Older error in chronological order] F1-F16 page 65
Explanation of units:
U Input line voltage
Un Nominal motor voltage.
In Nominal motor current.
Pn Nominal motor power.
Nn Nominal motor speed.
Tn Nomiinal shaft torque.
Insoft Nominal current soft starter.
Pnsoft Nominal power soft starter.
Nnsoft Nominal speed soft starter.
Calculation shaft torque
T = —Pn
! (IXHXZn)
60
NOTE! The six main functions for motor control, menus
020-025, can only be selected one at a time.
SET-UP MENU LIST 81
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14. INDEX

Numerics

2-wire Start/stop .......coevvveeeeiinineinns 37
3-wire SEart/stop ......ccoeerveriiirninnnnns 37
A

Above max power Limit ................ 67
Alarm category .......cooiieiiiiiiiiie, 67
Alarm lst oo 65
Alarm reset ...o.oveiviciiiviiiereeee 23
Ambient temperatures . 10, 20, 74, 75,
77

analogue control ..........cooeiieiiii 32
Analogue input ...........oe 32,41
Analogue output ........c..oeienn. 32,52
Analogue output gain ...........c...cee... 52
Analogue output value ................... 52
Auto set power Limits .................. 57
AULOMIALIC TESET tovunrrinrrrnreareraaeennnss 37
Automatic return menu ....c............ 62
B

Basic parameter setting ................... 10
Below min power Limit .................. 67
Brake method ....oooeiviiiiiiiiieis 47
Braking Strenght ... 47
Braking time ..o 46
Busbars ....oooeeiiiiiiii 25, 26
Bypass .o 43
Bypass contactor ..........ccceeeiieenenn. 44
C

Cabinet ......oovvvvvviviiieieeeieeeeeeee e 24
Checklist

Clickson themistor ...........cceueeee. 32
Combination matriX ...................... 19
Complaint .....ccocovviiiiiiniiniiniiinnene, 7
Confirm setting .........ccccovriennninennns 23
Connections ........ceveevvvueeeeeeeaes 28, 32
Control mode .......coceeevvinennnn. 23,37
Control voltage .......ccccoeivviiinniinnnn, 32
control voltage ............... 33
Control voltage connection ..... 28, 31
Cooling fins ..c.cooovviniiiniiiiiines 24
cos phi oo 50
CULTENE ceiiiiiiiiieereeeeer v eeeeeeeeees 63
Current in phase L1 ..., 64
Current in phase L2 ... 64
Current in phase L3 ...l 64
Current Imit ..ceeeeveeeeriiienieiiiienenns 39
Current limit tinie-out ..........ccoeeeeee 61
Current transformer .........cooeceeennee. 45
D

D.O.Lstart .coooeeiiiiiiinieeiiiiiiiinnns 41
DC-brake ..ccovviiiiiiiiiiieiieeeee 46
DC-Brake at slow speed ................. 49
Decrease value ........cooeeeveeeeeieeeennnae. 23
Decrease value of setting ................ 23
82 INDEX
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Device connections .................. 28, 31
different operation situation ........... 22
Digital inputs ........ccoooeiiiiiiiinin. 32
Dimension ......coecvveieviirieineenennns 25,74
DIN VDE 0100 ..oooviviieeereieaeeaaeee, 24
Direct On Line start .......ccoeevevvvnnnene 41
Dismanthing ........ccoceeiiiinn 2
Display next window ...........ccco... 23
Display previous window ............... 23
Dual voltage ramp ....cccoovevneininnnn. 38
E

Electrical characteristic .........cccc...... 32
Electrical Data .............. 74,75,76,77
EMC i, 74,75, 76,77
Emergency ..o 2
End torque ......ccoooeiiiiiiiiiiiiiii 39
F

Factory settings .......ccccoevvnieienninnn. 63
Features ....oooeeevveiieeiieiiieneeenieeneevaeeen 9
Forward/reverse ........ccoceerivvrinnecenn. 34
Free circulation of air ......cccccceeeeeee 24
frequency ... 50
Frequency inverter .........cccccooveennis 20
Front cover .....cccooeeiiiiriiininvinnieennenn. 21
Full speed not reached ................... 67
Full voltage .......oooovvvriiininniinnnn, 51
Full voltage start ........ccoeevnvieinnnnnn, 41
Function .....cceevveeiviiiiiiinivieceeeee 79
G

General Data ..cooeeevieiiiiiiii 74
General description ........cccoeeeienne. 21
H

Heat dissipation .........ccccooiviennenen. 20
High ambient temperatures ............ 43
i

Increase value ........ccccovvvvviiviinieenees 23
Increase value of setting ................. 23
Initial torque .....ccccoovvveriivenniiinnnaen. 39
[nitial voltage at start ramp 1 .......... 36
Initial voltage at start ramp 2 .......... 38
INSPECTION AT DELIVERY ..... 7
Installation .....cocoeeeverivereeiiiicenees 24
Insulation test .....covvvvevireeveinieeineens 20
J

JOG Forward .......ooovvvnvivnenn 23, 61
JOG fivd/rev .ovoirviiiiiiicii 23
JOG Reverse ....cooevvvniinnnnnnn 23, 61
Jumper J1 41
Jumper J2 52
K

Keyboard ......cccooiiiiii 23
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Keyboard lock ... 23,65
keys oo, 23
L
LED display ...ococovieviiiiiiie 22
Live circuit components ................. 24
Load monitor ......cecvevviiininiienininieens 57
Locked rotor ......vvveeeeiieneiaaeieeiieees 67
Low load .ovoiiiiiiiiieee 20
M
Main functions ......ooceeeeevieenneeenieeenn. 81
Mains contactor .....ccoceevevveeeineeennns 10
Mains supply ..o 28, 31
Mains voltage .......coovoiiiiiiiiiiil 10
MAINTENANCE ... 71
MatrixX oo 19
Max power alarm limit .................. 58
Max power pre-alarm limit ............ 58
Max pre-alarin response delay ........ 58
Mechanical Data ........... 74,75, 76,77
Menu
001 e 36
002 e 11, 36
003 . e 36
004 cooviieieiieies 11, 36
005 oo 12, 36
006 .o 12, 37
007 oo 38
008 ovieeeiieeeeeee e 38
011 e 38
012 e 38
013 e 38
014 oo 38
016 e 39
017 e 39
020 .o 39
021 el 40
022 e 40
023 i 41
024 i 41
025 e 42
030 oo 43
031 i e 43
032 i e 43
033 e 46
034 i 46
035 i 47
036 .o 47
037 e 48
038 vt ea s 49
039 i e 49
040 i 49
041 e e 11, 50
042 i 50
043 i e 11, 50
044 i 11, 50
045 v 11, 50
046 oo 11, 50
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RMS current read-out ...
Menu expansion ...

Menu SIIUcture ...,
Min alann response delay ...
Min power alarm lmut ..........
Min power pre-alarm limit ...

Min pre-alarm response delay

Minimum free space ...
MOLOL oo

Q-Pulse Id TMS964

o o1 noun
| RS- N T 0 B

......... 58

Motor current ..o, 50
Motor data «.oovieiiiiii 50
Motor POWEr ..oocovieniiiieeeecees 50
Motor power supply ........c.o... 28, 31
Motor protection, overload ... 55, 67
Motor shaft torque ..o, o4
Motor speed ..o 50
Motor terminal open ... 67
Motor voltage ... 50
MOUNTING ....coooviviiviiiiniine, 24
MOUNTING/WIRING .............. 24
N
INeXt o, 23
Nominal frequency ....ocoovivieinininn, 11
Nominal motor cos phi .........cc...... 11
Nominal motor current ................. 1"
Nominal motor power ... 1
Nomina metor speed ..o 11
Norus/Standards ......... 74, 75,76, 77
NTC thermistor ... 32
4]
Open thyTistor ..o 67
OPperation ..o 51
Operation time ... 63, 64
- Opernation/Set-up i 23
Operator panel ....cocoooviiviniieinne 21
QOutput motor shaftpower ............. 63
Output shaftpower ....ccocooeneeee 57,03
Over voltage «ooovvervviiiieniennnns 56, 67
P
Paralle] ..., 20
Parallel cables ... 73
Parameter ... 79
Parameter Set .oooeviiveeeniiinnn., 32,54
PEC e 46
Phase compensation capacitor ........ 20
Phase input failure ... 67
Phase 1088 oo e 61
Phase reversal alarm ... o7
Phase sequence .....ooccoviiiiiinnnnns 57
Pole-changing contactor ..o, 20
Potentiomerer .....ocovveevieecienieniann. a2
Power cotsumption ........cooeeveeinnens 63
Power factor ... o3
Power Factor Control ................... 46
Power loss .oooooeiicici 10
PPU unit e, 21
Pre-alamm ...ooooviiiiii 51, 58
Prevent damage to the thynstors ....24
Previous ..o 23
Programmuable relay ... 51

Programmung and presentation unit
(PPU) .o, 21

protection/insulation ... 74, 75, 76, 77

Protective earth ..o.oocovevvievenanae.. 28, 31
PTC o 55
PTC Themuistor input ....cccccceeee.e. 32
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Q

Quick Set-up ... 10
R

Rating plate ..o 10
Recyclable matenal ..........c.c.cooeie. 2
Regular maintenance ... 71
Relay K1 .., 32,51
Relay K2 .. a2
Relay K3 ... 32
Remote .o 23
L T 23
LESEL 1avrerirrantsnsresieeesnsriaensintiressennanees 66
Reesponse delay max alarm ............. 58
RMS current woooovveeeeeeeeaenen. 36, 63
RMS main voltage ..., 63
Rotating loads ..o, 20
Running motors ..., 20
Running-LED ... 22
s

Safety .o 2,6
Safety measures ... 10
SCrapping ..o 2
Selection of control mode .............. 12
Semiconductor fuses ................ 33,78
Senal conum. ..o 23
Senal conununication broken ........ 67
Shaftpower ...l 57,63
Shielded motor cable ..................... 20
Shorted thymistor ..ccocovevviveeenieennn, 67
Simple soft start and soft stop ......... 10
Slip ring MoOLors ..o 20
Slow blow fuses ...oveeivcniiriiinnan. 33
Slow speed time at start ... 49
Slow speed time at stop ...oocoeeviennn. 49
Slow speed torque ... 43
Small motor .vvvviiiiiiiiniiie 20
Softbrake ... 51
Sofistart overheated ....................... 67
SPare Purts ..ovvvieeviierieiine e 2
standard coununercial fuses .............. 78
Standard wiring ... 10, 33
Standards ..o 6
Start comumand ... 22
Start delay power limuts ....oococeveenen. 58
Stactramp 1 oo 36
Startramp 2 e 38
Start the MoOLor «ovvvvivvviiiicieciiiiennn 12
Start time ramp 1 ... 11
StA/SEOP v 12, 23
Start/stop combination ... 19
Start/stop/reset from keyboard ...... 12
Start/stop-LED i 22
Starting ... 12
STARTING/OPERATING ......... 79
Starts per hour .o 67
Starts per hour limitation ............... 56
Step down voltage in stop ramp 2 .. 38
Step down voltage stop ramp 1 ... 36
Stop conumand . 22

Stop ramp 1

INDEX 83
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Stop ramp time 2 e, 38
Stop time camp 1 i 11
SLOLALE -onvimmriieee e 7
Supply veltage ... 32,74
SWILCh Leviiiiiiii 2
Switch the device off ... 2
Switch-off procedures ....occcovnviininnnn 2
T

TECHNICAL DATA ...l 74
Tenminal ..oooiieii e 32
Terminal clamp oovveeeiii 78
Terminals ..o 32
Thermal capacity ...ooccoeiviiiiiininn 56
Themaal protection ..., 55
Tightening torque ... 25
Torque boost active time ... 43
Torque boost current linic ... 43
Torque booster ...ooovvvievniienenn 43
Torque contral ..., 42
Trained personnel .......cooovieiieen. 2,10
TrANSPOTE woveveiieee e 7
TROUBLESHOOTING .............. 68
Two speed Motor ......ocooceeeeis 20
U

Under valtage ... 57, 67
Unpacking .ooooovimeieeiee 7
v

VIEW OPERATION .....cccooevenene 63
Voltage .eeveeieiiiieie e 63
Voltage unbalance .......oveeeen 56, 67
w

Weight ..o 74
WWALLE CLECUID wuvaivavenrenriarrmesimninnans 33
Wirng examiple ... 34
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REPRESENTATION

ADL Co.

P.O. Box 47

12 50 40 MOSCOW
Russia

Tel. 00007- 095268 7423
Fax 00007- 095268 0348
rouslan@adlserv.aha.ru

Airtronik drives

Alte Landstrasse 384
CH-8708 Mannendorf/ZH
Schweiz

Tel. +41 1 9207 406

Fax. +41 1 9203 689
airtronik_ch@hotmail.com

AUTOMATECH Sp.zo.o

ul. Ry"zowa 84

PL-02482 OPACZ-KOLONIA
Poland

Tel. 0048- 22-723 06 62

Fax 0048- 22-723 06 06
b.kolodziejczyk@automatech.it.pl

Cyclect Holdings Pte Ltd
33 Tuas View Crescent
Singapore 637654
Singapore

Phone: +65 265 6833
Fax: +65 264 0897
info@cyclect.com.sg

Elpro Drive , S. R. O.

ul. Miru 3

CZ 73961 TRINEC
Tjeckien Republic

Tel. 00420W 659434661
Fax 00420W 659325864
agorgol@elprocz.cz

Emotron AB

Box 222 25

SE-250 24 HELSINGBORG
Sweden

Tel. +46 42 169900

Fax +46 42 169949
info@emotron.com

Emotron Antriebssysteme GmbH
Goethestrasse 6

38855 WERNIGERODE

Germmany

Tel. 0049- 3943 92050

Fax 0049- 3943 92055
info@emotron-as.de

Emotron B.V.

P.0. Box 132

5531 NX BLADEL
Holland

Tel. 0031- 497 389222
Fax 0031- 497 386275
info@emotron.nl

Emotron EHFi SA

Aribau 229

ES-08021 BARCELONA
Spain

Tel. 0034- 93 209 14 99
Fax 0034- 93 209 12 45
emotron@emotron.es

Emotron Inc

3440 Granite Circle

TOLEDO, OH 43617

USA

Tel. 001- (419) 841-7774

Fax 001- (419) 843-5816
paul.hackett@usa-emotron.com
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Emsby

27 Rodwell Street

QUE - 4108 ARCHERFIELD
Australia

Tel. 0061- 7 3274 2566
Fax 0061- 7 3274 2387
dkirkegaard@emsby.com

Energopro GM

523 21 Chicherin St
220029 Minsk
Belarus

Tel:+375 172394079, +375 172394218,

+375 172345293
Fax: +375 172394949
energopro@tut.by

Esquire Engineering sdn bhd

13, JIn Jurutera U1/23, Seksyen Ul
Hicom-Glenmarie Industrial Park
40000 Shah Alam SELANGOR
Malaysia

Tel. 0060- 3 519 1958

Fax 0060- 3 519 1960
barry_h@tm.net.my

HEDTEC OY

P.0.B 110

SF-00201 HELSINGFORS
Finland

Tel. 00358 9 682881
Fax 00358 9 674918
kaj.nyberg@hedengren.fi

Ingenior |var Pettersen AS
Postboks 166

N-3001 DRAMMEN
Norway

Tel. 0047- 32 21 21 21
Fax 0047- 32 21 21 99
lars.hennum®@pettersen.no

Jolly Electrical Pvt Ltd

S-09, "ARIES" Complex,

87, Sampatrao Colony,

B.P.C Road,

Vadodara-390 007

India

Tel: +91-265 233 4634 /231 0990
Fax: +91-265 233 5492
jolly@wilnetonline.net

K.K. ELFi

2-18-4 Hagoromocho
1900021 Tachakawa

J- TOKYO

Japan

Tel. 0081- 42 528 8820
Fax 0081- 42 528 8821
sato.hiroyuki@elfi.co.jp

MAS for Eng. & Trad
From Tahreer St

12, aAbee Ema'ma St.
DOKKI GIZA

Egypt

Tel. 0020- 2 3357947
Fax 0020- 2 3357948

Mohamad Eid Kari

Marjeh -square,Euphorat st. Dagestani

Bld. 1st. FI. POB 31203
DAMASKUS

Syria

Tel. 00963- 11 222 3867
Fax 00963- 11 224 5425
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Pardis International
Golbarg W. Kerman

S. Rahmati E. No.202
TEHERAN

Iran

Tel. 0098- 21 7838571
Fax 0098 21 7838571
mehraban@irtp.com

SAEG Controls S.A.C.
Av. 6 de Agosto 1137
Jesus Maria - LIMA
Peru

Tel: +51 1 332 00 49
Fax: +51 1 332 06 06
fkatayama@saeg.com

Saftronics (PTY) LTD
27 Heronmere Road

P O Box 38045

2016 BOOYSENS

South Africa

Tel. 0027- 11 434 1345
Fax 0027- 11 434 1359
rann@pixie.co.za

TENSON Engineering Ltd

Room 908, Nan Fung Commercial Center
19 LAM LOK St

KOWLOON BAY

Hong Kong

Tel. +852 2758 0878

Fax +852 2759 5335
sammy®@tenson.com.hk

Variadores S.A.

Avenida 37 (Ciudad de Quito) # 82-05
Bogota, D.C. Colombia

Tel: +57 1 635 7288

Fax: +57 1 611 3872
ventas@variadores.com.co

WELLFORD CHILE S.A.
ENCALA 103645

Madrid No 1602 - Santiago
SANTIAGO

Chile

Tel. 0056- 2 556 26 55
Fax 0056- 2 556 35 28
encala@hotmail.com

Voltampere s.a.

2nd kim Lagada-Redina
GR-57200 THESSALONIKI
Greece

Tel. 0030- 394 26188

Fax 0030- 394 26189
automation@voltampere.gr

www.emotron.com
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Emotron AB

Morsaregatan 12

SE-250 24 Helsingborg, Sweden
Tel: +46 4216 99 00

Fax: +46 42 16 99 49

E-mail: info@emotron.com
Internet: www.emotron.com
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QUICK INSTALLATION CARD - MSF

Table 1 PCB Terminals
Terminal Function Electrical characterstics
u
I 01 100-240 VAC +10%/380-500 VAC
L_, o2 Supply voltage * 10%
- PE Gnd i
[ ’ - O =
Pl 11 Digital inputs for stari/step and %rafo :eg' 827 V->1. Max. 37V
H 1z reset. Impedance to O VDC: 2.2 k{1
Y N - Supply/control voltage 10 PCB +12 VDC £5%. Max. current from
13 termind 11 and 12, 10 k{2 poten-|+12 VDT : 50mA. Short ¢ircuit
tiometer, etg. proof.
Remote analogue input control, |lmpedance to terminal 15 (Q YOC)
14 Q-10V, 2-20 V, 0-20 mA and 4.20 |voltage signal: 225 k{), current Sig
] ma /digital input. nat: 100 &
vuon wue o on] 6l g ”[4:}2&' s 15 GND {comman) avDe
. L o1 M e 18 " 1w 16 Digital inputs for selection of 0-3 V->0; 527 V-»1. Max. 37V for
ool Lt 17 parameter set. 10s. Impedance to OYDC: 2.2 &2,
{J Supply/control voltage to PCB +12 VDC £5%. Max, current from
s 18 terminal 16 and 17, 10 k{2 poten:|+12 VDC = 50mA. Short circuit
o v wim ety tiometer, elc. proof,
M Analogue Outpul contact:
x 03-F17 - -
G-10V, 2-10V; min load impedance
19 Remcte analogue oulput control 70002 0-20maA and 4-20mA ;max
. load impedance 7500
21 Programmabile relay K1, Factory | 1-pole closing contact, 250 VAC
setting is "Operation” indication |BaA or-24 VDC 8A resistive, 250
) - 22 by clesing terminal 21 - 22. VAC, 3A inductive.
, Ly 23 Programmable relay K2. Factory | 1-pole closing contact, 250 VAC
Fig 1 Standard wiring. setting is “Full voltage" indication| 84 ar 24 VDC 8A resistive, 250
24 by closing terminal 23-24. VAC, 3A inductive.
31 Alarm rejay K3. closed to 33 at
atarm, 1-pole change aver contact, 250
VAC BA or 24 VDC BA resistive.
32 Alarm rélay K3, opened at alarm. 250 VAC, 34 inductive,
33 Alarm relay K3. common terminal
. ; Alarm level 2.4 k) Switch back
6570 |PTC Tharmistor input \evel 2.2 k(L
R . . Controlling soft starter ¢ooling fine
T1-72* | Clickson thermistor temparature MSF-170-MSF-835
T ST . Temperature measuring of soft
%%a!{&‘ 5] 7374* |NTC thermistor starter ¢ooling fine
S5l 75 Current transfarmer input. cable |Connection of L1 or T phase curs-
51 {blue} : rent transformer
. Connection of L3, T3 phase {MSF
76 Giam\ansTormerineut, cable 617 . MSF 250) ar L2, T2 phase
{MSF 310 - MSF 1400)
77 Current transformer input, gable | Common ¢onnection for terminal
52 {brown) 75 and 76
78* Fan connection 24 vDO
79* Fan connection A VDG
Fig. 2 Connections on the PCB, control card, *Internal connectidn, no customer use.
Alarm List
Key lock status Initial voltage
RMS currents and voltages Start ramp tirme
in each phase Step down voltage at stop
) Stop ramp time
Viewed soft starter data [Gos] AMS current
: Toos] Control mode
Reset to factory settings Menu ex pander
Serial communication Menu expander
Automatic return menu o11014| Dual ramp start/stop
o1eg1a] [nitial and end torque at start
“JOG" enable Main functions
Run at F1&F4 alarm Additional functions
Nomina! motor parameters
Machine protection Relay K1&K2 functions
Main supply protection Analogue output
Motor protection Digital input
Parameter set
Fig. 3 Menu structure.
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Menu ) Par. | Factory|
M::u Function, Parameter Range '::; ';::ttﬁg Page iy Function/Farameter Range sot | setting Page
Q75 | Locked rotor alarm oFF, 1.0-10.0s8{ 1-4| cFF |page 58
Q01 |Initial voltage at start 25-90%c¢fU | 1-4 30 |page 38
002 | Start time ramp 1 1-80s ] 1-4) 10 |paEe 38 o TVohoge unbalance alarm Z-25% U, | 1-4| 10 |page 56
Q03 | Step down voltage at stop 100 -40% U | 1-41 100 |page 36
404 |Stoptime ramp 1 oFF 2-120s| 1-4 ofFF | page 36 oaz Enegapl.;nnf:ee c;ellaa#nvoltage ofF.1-80sec) 1-4 oFF | page 56
005 | Current 0.0- 9999 Ampt —— page 36 083 | Over vattage alarm 100-150% U,} 1-4| 115 |page 56
006 | Contral mode 12,3 1-4| 2 |page37| | ., Response delay over oFF,1-G0sec| 1-4| ofF |page 56
op7 |Estended functions & meter- of F, on — | off |pegess ge alarm
ing 0B5 | Under voltage alarm 75-100% U, | 1-4 85 |page 57
008 |Extended functions ofF. on ——| ©OFF |pege 38| | \l’?;?gggsaeladrﬂay under OFF, 1-60sec| 1-4| oFF |page57
011 [Initial voltage start ramp 2 | 30-90% U | 1-4| S0 |page 38| |/ |Phase sequence t123.1321 | page 57
012 |Start time ramp 2 oFF 1-60% “a| off lpage 28 088 | Phase reversatl alarm ofFF. on ~—w—u| OFF [page 57
013 Step down voltage stop 100 40% U - 20 |page 38 089 [Auto set power limits no, YES B — no |page 57
ramp 2 080 }Output shafi power 0.0- 200.0% Pn —— page 57
014 |Stoptime ramp 2 ofFF, 2-120s| 1-4 oFF |page 38 091 | Start delay power limits 1- 250 sec 1-4 10 ipage 58
092 |[Max power alarm limit 5-200%Pn §{ 1-4] 115 !page 58
016 {lnitial torgue at start 0-250%Tn -4 10 |page 39 093 |[Max alarm response delay ofFF, 0.1-250s] 1-4 oFF | page 68
017 |End torque at start 50 - 250% Tn 150 |page 39 094 |Max power pre-alarm limit 5-200%Pn 1-4] 110 |page 58
018 |End torque at stop £-100% Tn i- 0 |page 38 095 zﬂe?:arpre-alarm response oFF, 0.1-25.08| 1-4| OFF |page 58
ozo [Yokzee e [TOR A | o et 9] [
— = 15(’)‘_ 057 delay ofF, 0.1-25.0s| 1-4} ofFF |page 59
021 |Current limit at start 950.0% L 1-4| ofF |page 40 558 | Min power alarm limit 5. 200%Fn 1. 85 |page 59
022 |Pump control oFF, on 1-4 ofF |peage 40 099 {Min alarm response delay ofF, 0.1-2505| 1- oFF | page 59
023 | Remote analogue ¢ontrol oFF, 1, 2 1-4 ofF |page 41
024 |Fuli voltage start D.0.L ofF, on 1-4| cofFF |page 41 101 Ealujl?.ng single phase input no. YES 1.4 no |page 61
025 |Torgue control ofF, 1,2 1-4| ofF |page 42
102 |Runat current limit time-out no, YES 1-4 no |page 51
030 |Tormue boost active time | oFF, 0.1-2.0 & ToFF | page 43| |03 |Jog forward enable oFf.on | 1-4| off |pageBl
031 |Torgue boost current limit 300 - 700% |, 300 |page 43 104 | Jog reverse enable OFF, on 1-4) off |page®l
032 |Bypass oFF. on OFF [page 43 105 |Automatic return menu ofF, 1-999 | ——| .ofFF |page 62
033 Power Factor Control PFC ofF, on ofFF | page 46
034 |Braking time oFF. 1-120 s oFF | page 47 111 | Serial comm. unit agdress 1-247 D — 1 page 62
035 {Braking strength 100 - 500% 100 |page 47| |112 |Seriel comm. baudrate 28.2384 || 96 [pages2
036 {Braking methods 1.2 1 |page 47 733 [senat comm. panity 01 ] page 62
037 {Slow speed torque 10 -100 10 |mage 49 114 ($erial comm. contact broken ofFF. 1. 2 e 1 [ page 62
038 |Slow speed time at start ofF,1-60s - ofF |page 49
039 |Slow speed time at stop ofF,1-60s ofF |page 49 189 | Reset to factory settings ne, YES — no |page 63
040 |0C-Brake at slow speed oFF, 1-60 s 1- ofF | page 49
041 |Mominal motor voltage 200-700 ¥ 400 |page 50 201 | Cureant 0.0-9999 Amp| —| —— | page 63
042 |Nominal mator current 25‘}32";1:3-15«:& 1-4 'nfrg;" page 50| [202 |Line main voltage §-720v | ——| —— |page 63
043 [Nominal motor power %imi?r?s:\zr 1-4 Pn?‘ﬂ“%m page 50 zgj Ssr:rt;::rpower gz?;)g_gfigw i ::::: :2
044 | Nominal speed 500 - 3600 rpm| 1-4 iﬁ"rsg#\ page 50| |205 [Power consumption O'GE,R;ﬁIOOO ——| —— ipage 63
045 | Nominal power factor 0.50-1.00 1-4| 0.86 |page 50 206 | Reset power consumption no, YES ——| no |page G4
046 | Nominal frequency 50,60 Hz |——— 50 |[page B0 207 |Shatft torgue -9999-9999Nm| —— page 64
208 |Operation time Hours —| ——— | page 64
051 | Programmable relay K1 1.2, 3 (4).5 page 51
052 [Programmable relay %2 1,2, 3. 4,5 [—— page 51| [211 |Current phase L1 0.0 - 9999 Amp] ——| —— | page 64
212 |Current phase L2 0.0 - 8999 Amp| ——| ——— [page 64
054 |Analogue output ofF, 1, 2 1-4| ofF |page 52 213 |Current phase L3 0.0 - 9999 Amp| ——| ———— | page 64
055 |Analogue output value 1,2 3 1-4 1 page 52 214 |Line main voltage L1 - L2 0-720V | ——— | page 54
056 |Scaling analogue cutput 5-150% 1-4| 100 |page 32 215 |Line main voltage L1 - L3 Q-720V —| ——~—|page 64
057 |Digital input selection ofF, 1,2, 3,4| 1-4| off |page 53 216 |Line main voltage L2 - L3 0.-720V —| we— | page 64
058 |Digital input pulses 1-100 1-4 1 page 53
221 |Locked keyboard info no, YES ——| no |page 65
061 |Parameter set 0,1,2, 3,4 |— b page 54
901 |Alarm list, Latest error Fi-Fi6 ——| ————|p2ge 65
071 |Motor PTC input no, YES —— 0o [page 55 g?g . .::]e:grgolliosé,icglldg:dirrror in Fi.F16 — | —e—|page &S
o7 ||nternal motor thermal pro- | off, 2. 40 sec| ——{ 10 |page 55
D73 |Used thermat capacity 0-150% page 55
074 | Starts per hour limitation ofF, 1-99/hour| 1-4| ofFF |page 55
2
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PARAMETER SET LIST-MSF

Parameter Sets
Factory setting
2 3

001 Initial voltage at start 30

002 Start time ramp 1 10

003 Step down voitage at stop 100

004 Stop time ramp 1 oFF

005 Current

006 Control mode 2

007 Extended functions & metering " oFF Common for all parameter sets

008 Extended functions ofF Common for a%parameter sets

011 Initial voitage start ramp 2 90

012 Start time ramp 2 oFF

013 Step down voltage stop ramp 2 40

014 Stop time ramp 2 ofF

016 Initial torque at start 10

017 End torque at start 150

018 End torque at stop 0

020 Voltage ramp with current limit at start ofFF

021 Current limit at start oFF

022 Pump control oFF

023 Remote analogue control ofFF

024 Full vottage start D.O.L ofFF

025 | Torque control’ oFF

030 Torque boost active time ofFF

031 Torque boost current limit 300

032 Bypass ofFF

‘033 Power Factor Control PFC ofF

034 | Braking time ofFF

035 Braking strength 100

036 Braking methods 1

037 Slow speed torque 10

038 Siow speed time at start ofFF

‘039 Slow speed time at stop oFF

040 DC-Brake at stow speed oFF

041 Nominal motor voltage 400

042 Nominal motor current Ihsott i AMp

043 | Nominal motor power Pasot in kKW

044 | Nominal speed Nnsott in rpm

045 Nominal power factor 0.86

046 Nominal frequency 50 Common for all parameter sets

051 Programmable relay K1 Common for a#parameter setg

052 Programmable relay K2 Common for all parameter sets
1054 .- Ar)alogue output ofFF

055 ' |'Analogue output value 1

056" | Scating analogue output 100

057 . | Digital input selection oFF

058 Analogue input pulses 1

061 Parameter set 1

Q-Pulse Id TMS964
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Parameter Sets
Factory setting
2 3
071 Motor PTC input no Common for all parameter sets
072 Intérnal motor thermal protection class 10
073 Used thermal capacity
074 Starts per hour limitation OFF
075 Locked rotor alarm ofFF
081 Voltage unbalance alarm 10
082 Response delay voitage unbalance alarm ofFF
083 Over voltage atarm 115
084 Response delay over voltage alarm oFF
085 Under voltage alarm 85
086 Response delay under voltage alarm ofFF
087 Phase sequence
088 Phase reversal alarm oFF Common for all parameter sets
089 Auto set power limits no Common for all parameter sets
090 Output shaft power
091 Start delay power limits 10
092 Max power alarm limit 115
093 Max alarm response delay ofF
094 Max power pre-alarm limit 110
095 Max pre-alarm response delay ofFF
096 Min pre-alarm power limit 90
097 Min pre-atarm response delay OFF
098 Min power alarm fimit 85
099 Min alarm response delay ofF
101 Run at single phase input failure no
102 Run at current limit time-out no
103 Jog forward enable ofF
104 Jog reverse enable ofF
105 Automatic return menu oFF Common for all parameter sets
111 Serial comm. unit address 1 Common foraJII parameter sets
112 Serial comm, baudrate 96 Common for all parameter sets
113 Serial comm. parity o] Common for all parameter sets
114 Serial comm. contact broken 1 Common for all parameter sets
199 Reset to factory settings no Common for all parameter sets
201 Current D
202 Line main voltage e
203 Output shaft power —_—
204 Power factor JU——
205 Power consumption
206 Reset power consumption no Common for alt parameter sets
207 Shaft torque
208 Operation time —_—
211 Current phase L1 —
212 Current phase L2 e
213 Current phase L3 _
214 Line main voltage L1 - L2 _— N\
215 | Line main voltage L1-L3 _ g
216 Line main voltage L2 - L3 ——— -
-~
221 Locked keyboard info no .
(@]

2
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red Ipn

Bulletin No. G306-E
Drawing No. LP0588
Released 4/06

Tel +1 (717) 767-6511
Fax +1 (717) 764-0839
w.redlion.net

MODEL G306 - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL
WITH QVGA DISPLAY AND TOUCHSCREEN

C€

FOR USE IN HAZARDOUS LOCATIONS:
Class I, Division 2, Groups A, B, C, and D
Class Il, Division 2, Groups F and G
Class I, Division 2

H US LISTED
63YN

LABORATORY EQUIPMENT

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)

10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS
AND HOST WEB PAGES

USB PORT TO DOWNLQOAD THE UNIT'S CONFIGURATION FROM A
PC OR'FOR DATA TRANSFERS TOA PC

UNIT'S 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

5-BUTTON KEYPAD FOR ON-SCREEN MENUS
THREE FRONT PANEL LED INDICATORS
POWER UNIT FROA'/}{' 24 VDC +20% SUPPLY
RESISTIVE ANALOG;T(?UCHSCREEN

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 atlows
the G306 to perform many 6T 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
logging 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 panef 5-button keypad.

“AFETY SUMMARY

All safety related regulations, local codes and instructions that appear-in the
manual or on cquipment must be obscrved to cnsure personal satety and to
prevent damage to either the instrument or cquipment connected to it. If
equipment is uscd in a manner not specified by the manufacturer, the protection
provided by the cquipment may be impaired.

Do not usc 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.

JANSE
YA

The protective conductor terminal is bonded to conductive
parts of the equipment for safety purposes and must be
connected to an external protective carthing system.

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS |,
DIVISION 2/CLASS I, DIVISION 2/CLASS lil, DIVISION 2

YA /N

CAUTION: Risk Of Danger. CAUTION: Risk of electric shock.
Read complete instructions prior to
installation and operation of the unit.

“ompactFlash is a registered trademark of CompactFlash Association.

Active 10/12/2014

CONTENTS OF PACKAGE

- G306 Operator Interface. i

- Panel gasket.

- Template for panel cutout.

- Hardware packet for mounting unit into panel.
- Terminal block for connecting power.

ORDERING INFORMATION

MODEL NO. DESCRIPTION PART NUMBER
G306 | e i wih smbossect keye G305C000
64 MB CompactFlash Card ¥ G3CF064M
G3CF | 256 MB CompactFlash Card > G3CF256M
512 MB CompactFlash Card ® G3CF512M
G3RS RS232/485 Optional Communications Cards G3RS0000
G3CN CANopen Optional Communications Cards G3CNO0000
PSDR7 | DIN Rail Power Supply PSDR7000
SFCRM2 | Crimson 2.0 2 SFCRM200
RS-232 Programming Cable CBLPROGO
CBL USB Cable CBLUSB00
Communications Cables CBLxxxxx
DR DIN Rail Mountable Adapter Products 3 DRXXXXxx
Replacement Battery ¢ BAL3R004
G3FILM | Protective Films G3FilL.M06
! Contact your Red Lion distributor or visit our website for

complete selection.

I Use this part number to purchase Crimson on CD with a printed
manual, USB cable, and RS-232 cable. Otherwise, download for free from
www.redlion.net.

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for
complete details.

4 Battery type is lithium coin type CR2025.

3 (ndustrial grade two million write cycles.
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. POWER REQUIREMENTS:
Must use Class 2 or SELV rated power supply.
Power connection via removable three position terminal biock.

Supply Voltage: +24 VDC £20%

Typical Power: 8w
Maximum Power’: 14 W
Notes:

i, Typical power with +24 VDC, RS5232/483 conmmmicadons, Erherner
cormmunicarions, CompactFlash card installed, amd displey ar full brighmass.

2. Mavimum power indicaies the most power that can be drawn firom the
G306. Refer to "Power Suppl Regtirements” under “Installing and
Powering the G306. "

1 The G306 circuit common is nof connecied to the enclosure of the
wnir. See “Conneciing o Earth Ground” in the section “Insialling and
Powering the G306."

4. Read “Power Supplv Requirements” in the section “Insialling and
Fowering the G3067 jor additional power supply infarnarion.

2. BATTERY: Lithium coin ceil. Typical lifetime of 10 years.
3. LCD DISPLAY:

SIZE 5.7-inch
TYPE STN
COLDRS 256
PIXELS 320 X 240
BRIGHTNESS 165 cd/m?
BACKLIGHT~ 20,000 HR TYP.

*Lifetime at room temperature. Refer to “Display” i "Software/Unit Cperation™
4, 5-KEY KEYPAD: {or on-screen menus.
5. TOUCHSCREEN: Resistive analog
6. MEMORY:
On Board User Memory: 4 Mbyte of non-volatile Flash memory.
Memory Card: CompactFlash Type 11 slot for Type 1| and Type II
CompactFlash cards. '
7. COMMUNICATIONS: ,
USB Port: Adheres to USE specification 1.1, Device only using Type B
connechon.

F
WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER |15 APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT S FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONMECTION. ‘

Seria] Ports; Format and Baud Rates for each port are individually software
programmable up to 115,200 baud.

PGM Port: RS232 port via RIL2.

COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12.

DH485 TXEN: Transinit enabie; open collector, Vg = 15 VDC,

VoL =05V @25 mA max.

Nore: For odditional informarion on the communications or signal
common and conmections (o earth ground please see the “Connecting to
Earth Ground ™ in the section "Insialling and Powering the G306."

Ethernet Port: [0 BASE-T/ 100 BASE-TX
RJ45 jack is wired as a NIC {Network Interface Card).
Isolation from Ethemet network to G3 operator mterfece: 1500 Vims

8. 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 Hz, 0.8" {p-p), 810 300 Hz, in X, ¥, Z
direction, duratien: | hour, 3 g.
Shock: Cperational 40 g, 9 msec in 3 directions.
Altitude: Up to 2000 meters.
9. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, ULG1010-1, CSA22.2 No.61G10-1
Recognized to 1.5, and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File #E211967, ULA1010-1, UL1604, CSA 22,2 No. 610101,
CSA 22.2 No. 213-M 1587
LISTED by Und. Lab. Inc. to'U.5. and Canadian safcty standards
Type 4X Enclosure rating {Face only), UL30
IECEE CB Scheme Test Certificate #US/9737/UL,
CB Scheme Test Report #E179255-¥01-504
lssued by Underwriters Laboratories Inc.
IEC 61010-1, EN 61010-1: Safery requirsments for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP66 Enclosure rating'(Face only), IEC 52%
ELECTROMAGNETIC COMPATIBILITY
Emissions and [mmunity to EN 61326. Electrical Equipment for
Measurement, Control and Laboratory use.
Immunity to IndustrialLocations:
Electrostatic discharge ’ EN 631000-4-2  Crilerion A
. 4 kV contact discharge
8 kV air discharge
EN 610004-3 Criterion A
10 Vim
EN §10004-4  Critencn A
2 kV power
1 kV signal
Surge EN 610004-5 Critenon A
1 kVL-L,
2 kV L&N-E power
EN 6100046 Criterion A

Electromeagnetic RF fields

Fast transienls (burst)

RF conducted interference

3 Vimms
Emissions:
Emissions EN 55011 Class A
Note:

. Criterion A: Normal operation within specified limits.

10. CONSTRUCTION: Steel rear metal cnclosure with NEMA 4X/[P&6
aluminum front plate for indoor use only when correcely fincd with the gasket
provided. Installation Catcgory [i, Pollution Degree 2.

1. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.23" (6.3
mm). For NEMA aX/IP66 sealing, & steel panei with a minimwm thickness of
0.125" (3.7 mm) s recommended.

Maximum Mounting Stud Torgue: |7 inch-pounds {1.52 N-m}

12 WEIGHT: 3.0 1bs {1.36 Kg)

DIMENSIONS In inches (mm)
2.30 (58.4)
’—'— B.83 (224.3) -—-1 —— 7.42 (188.5)——‘
(] = e g I
1] [c] ®
ar ) = |
7.08 g v : 567
(17s.8) (@ B ‘= (144
@ v : =
Y e P 22 EJ l
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MOUNTING INSTRUCTIONS

This operator interface is designed for through-panel mounting. A panel cut-

t diagram and a template are previded. Care should be taken to remove any
ioose material ffom the mounting cut-out to prevent that material from faling
into the operator interface during installation. A gasket is provided to enable
sealing to NEMA 4X/[P66 specification. [nstail the ten kep nats provided and
tighten evenly for uniform gasket compression.

Nore: Tightening the kep nuts bevond a maximum of 17 inch-pounds (1.92 N-
m) may couse danage fo the fiont panel.

‘——8.25 (209.6)‘—] 10X @.188 (@4.8)
7.63 (193.8) V
+ +——

4k

|

]

| 5.88 6.50
T (148.4) (165.1)
i

L

|
|
+|
|
|
-+

¥ ¥ ¥
Aif tolerances +0.010" (10,25 mm),

| ALL NONINCENDIVE CIRCUITS MUST 8E WIRED USING
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-
4 {b}, 5024 (b), AND 503-3 (b) OF THE NATICNAL ELECTRICAL
CODE, NFPA 70 FOR INSTALLATICN WITHIN THE UNITED
STATES, OR AS SPECIFIED [N SECTICN 19-152 OF CANADIAN
ELECTRICAL CODE FOR INSTALLATION N CANADA.

CONNECTING TO EARTH GROUND

The protective conductor terminal is bonded to conductive
A @ pans of the equipment for safety purposes and must be
_connected to an extemal protective earthing system.

Each G306 has a chassis ground__ténni.gal"on the back of the unit. Your unit

should be conrected to earth ground {protective earth).

The chassis ground is not connceted to signal common aof the unit.
Mainiaining isolation between earth ground and signal common is net required
to operate your umt. But, other equipment conaccted to this unit may require
isolation between signal common and earth ground. 7o maimain isofarion
benveen signal common and earth ground care must be taker when connections
are made fo the unit. For example, 2 power supply with isolation between its
signal common and eanth ground must be used. Also, plugging in 2 USB cable
may connect signal common and easth ground,!

|. USB’s shield may be connected to carth ground at the host. USB’s shicld

in e may also be connected to signal common.

POWER SUPPLY REQUIREMENTS

The (3306 requires a 24 VDC power supply. Your wnit may draw considerabiy
less than the maximum rated power depending upen the options being used. As
additional features are used your unit will draw increasing amounts of power.
ltemns that could causc increases in current are additional commumications,
optional communieations card, CompactFlash card, and other features
programmed through Crimson.

In any case, 1t is very important that the power supply is mounted correctly if
the unit is to operaie reliably. Please take carc to pbserve 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 gencrate
significant electgcal noise.

~ A power supply With a Class 2 or SELV rating is to be used. A Class 2
or SELV power supply provides isolation te accessible eircuits from
hazardous voltage levels generated by a mains powcr supply due to
single faults. SELV is an acronym for “safety extra-low voltage.” Safety
extra-low vol{age circuits shall exhibit voltages safe te 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
compenent has occurred.

CONFIGURING A G306

The G346 is confipured using Crimson software. Crimson is available as a free
download from Red Lion's website, or it can be purchased on CD. Updates to
Crimsen for new features and drivers are posted on the websitc as they become
available. By configuring the G306 using the latest version of Criimson, you are
assured thar your unit has the most up to date feamure set. Criinson software can
configure the G306 through the RS232 PGM port, USB port, or Compactflash.

The USB port is connccred using a standard USB cable with a Type B

nnector. The driver needed to use the USB port will be installed with Comson.

The RS232 PGM port uses a pregramming cable made by Red Lion to connect
to the DB9 COM pon of your computer. [fyou choose to make your own ceble,
use the G306 Port Pin Qut Dhagram™ for winng information.

The CompactFlash can be uscd to program a G3 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 Comson literaturg for more infonnation en the
proper names and tocations of the files.

USB, DATA TRANSFERS FROM THE
COMPACTFLASH CARD

WARNING - DO NOT CONNECT OR DISCONNECT CABLES

WHILE PCWER IS APPLIED UNLESS AREA 1S KNOWN TO BE
NON-HAZARDOUS. USE PCRT IS FOR SYSTEM SET-UF AND
DIAGNOSTICS AND IS NOT INTENDED FOR FERMANENT
CONNECTICN.

In order to ransfer data from the CompactFlash card via the USB port, a driver
must be installed on your computer, This driver is installed with Crimsor and is
located in the folder C:\Program Files\Red Lion Controls\Crimson 2.0\Devicel after
Crirnson is inselled This may have.already been accomplished if your G306 was
configured using the USB port.

Cnee the driver is installed, connect the G306 to your PC with a USB ceble, and

llow *“Mounting the CompactFlash™ instructions in the Crimson 2 user manual.

Active 10/12/2014

CABLES AND DRIVERS

Red Lion has a wide range of cables and drivers for use with many different
commun:cation types. A list of these drivers and cables along with pin ous is
availabie from Red Lion's website. New cables and drivers are added on a
regular basis, If making your own cable, rcfer to the G306 Port Pin Ouls” for
wiring information.

ETHERNET COMMUNICATIONS

Ethemet communications can be cstablished at either 10 BASE-T or 100
BASE-TX. The G306 unit's RJ45 jack is wircd as a NIC (Network I[nterface
Card). For example, when wiring te a hub or switch use a straight-through cabie,
bus when connecting o another NIC use a crossover cable.

The Ethcmet connector contains two LEDs. A yellow LED in the upper right,
and a bi-color green/amber LED in the wpper left. The LEDs represent the
following statuses:

LED COLOR DESCRIPTION
YELLOW solid Link established.
YELLOW flashing Dala being transferred.
GREEN 10 BASE-T Communications
AMBER 100 BASE-TX Communications

On the rear of each unil is a unigue 12-digit MAC address and & block for
marking the unit with an IP address. Refer to the Crimson manual and Red
Lien's website for additional information on Ethernet communications.
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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 Controlier can be
established. Red Lion part numbers for cables with a twist in them are
CBLPROGO ', CBLRLCOI , or CBLRCO2 3.

G3 RS232to aPC

CONNECTING A G306 OPERATOR

ICM5
-

INTERFACE TO AN ICMS T —

=a

ECDC (e

CBLPROGO

ICM5 DIP Switeh Settings
Connections 3 z
G3: RJ12 Name PC: DBS Name 1 1
—NP"IQIDOI\DOE N DY~
4 COMM 1 pcoh 999932 L¥UE QYQEEEY
EEH MR
5 Lk 2 Rx 2ogagqso~i 85 332F
282883 -1
NIC 4 DTR £35S BE kbR
3 :Applicotion Dependent bl s '?_3 E_Bll&_%l
3 COM 5 GND %E
NIC 6 DSR -
1 CTS 7 RTS
6 RTS 8 CTS
N/ . . .
c S RI I CBLPROGO can also be used to communicate with either a PC oran ICMS5.
2 DB9 adapter not included, 1 foot long.
3 DB9 adapter not incluged, 10 feet long.
Fd

G306 PORT PIN OUTS

=

POWER
CONNECTOR

[]
{ Tl |
§
% ~
= +
= > 0O
33z ETHERNET
-~ . (NIC)

COMM
COMM

Tx

o CTS (PIN 1)
Rx

RTS (PIN 6)

COMMS
PORT

—~
z
=
o
e
Z:
=
OCCDW=m
X X X X xO x
X~ O-
° .

TxA (PIN 8)

RS485

COMMS
PORT

* ~~ ~~
- [le)
@ : :
— P
a o
N’ N’
=3
n XX »n
5&83xE
usB Py
TYPE B

PGM PORT
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DH485 COMMUNICATIONS

RS422/485 COMMS PORT

The G306 has one RS422/485 port. This port can be configured to act as

cither RS422 or RS485.

DH485 communications.

RS422/485 4-WIRE
CONNECTIONS

The G306's RS422/485 COMMS port can also be used for Allen Bradley

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen

te: All Red Lion devices connect A to A and B 10 B, except for Paradigm
devices. Refer to www.redlion.net for additional information.

Examples of RS485 2-Wire Connections

G3 to Red Lion RJ11 (CBLRLCO00)
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 Controtiler (CBLRLCO05}
Caonnections
G3 Name Modular Cantroller 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

Q-Pulse Id TMS964
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CROSSE‘JSE%T\',;”ORNES Bradley equipment. A cable and wiring diagram are available from Red Lion.
I A
e : 13K l e G3 to AB SLC 500 (CBLAB003)
| > | Connections
- ' & RJ45: RLC Name R4S A-B Name
‘l 1 TxB 1 A
) 2 TxA 2 B
TxEN (0C) I [5] =N (oc)
_ 3,8 RXA 24V
IL_ ______ N o 4,7 RxB COMM
5 TxEN 5 TxEN
6 COMM 4 SHIELD
Rs@ 4,7 TxB COMM
RxA 3,8 TxA 24V
GND
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CRIMSON SOFTWARE

Crimson software is available as a free download from Red Lion’s website or
it can be purchased on a CD, see “"Ordering Information” for part number. The
latest version of the softwvare is always available from the website, and updating
your copy is free.

DISPLAY

This operator interface uses a liquid crystal display (LCD) for displaying text
and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for
lighting the display. The CCFL tubes can be dimmed for low light conditions.

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon
the amount of time the display is tumed on at full intensity. Tumning the
backlight off when the display is not in use can extend the lifctime of your
backlight. This can be accomplished through the Crimson software when
configuring your unit.

FRONT PANEL LEDS

There are three front panel LEDs. Shown below is the default status of
the LEDs.

7 sk AR TR Y s i

Unit is in the boot loader, no valid configuration is foaded.'

Unit is powered and running an application.
- = e

No CompactFiash card is present.

Valid CompactFlash card present.

FLASHING

RAPIDLY CompactFiash card being checked.

’ Unit is writing to the CompactFlash, either because it is storing
FLICKERING | data, or because the PC connected via the USB port has
’ locked the drive.?

>
FLASHING Incorrectly formatted CompactFiash card present.

SLOWLY

FLASHING | Atag 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 wil
not lock the drive unless they need to write data; Windows 98 may lock the
drive any time it is mounted, thercby interfering with logging. Refer to
“Mounting the CompactFlash™ in the Crimson 2 User Manual.

(5]

Q-Pulse Id TMS964
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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

Lf 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: techsupport@redlion.net
Web Site: http://www.redlion.net
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BATTERY & TIME KEEPING

Remove the old baltery* from the holder and replace with the new battery.
%I;\'h.j\gw:grﬁo IEESEF;IJ.SSIﬁ:ﬂ%{?&s-gggo%%EéE%UST BE Replace the rear cover, cables, and re-apply power. Using Crimson or the
- VICING/ H ¢ ime
REPLAGING THE UNIT AND BEFORE INSTALLING OR unit’s keypad, enter the correct time and date.
. REMOVING I/0 WIRING AND BATTERY,

* Please note that the old bariers: must be disposed of in a mamer rhar
complies with your local waste reguiations. dlse, the baitery musi nor be

é WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT disposed of in fire, or in o manner whereby it may be damaged and ifs

EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED : " :
AND THE AREA 1S KNOWN TO BE NON-HAZARDOUS. comlents come imlo contac! with nran skin.

. - ‘ , e . 262
A barery is used to keep time when the unit is withour power. Typical The barrery used by the G306 is a lithiwn tpe CR2GZ3.

accuracy of the (3306 rime keeping is less than one minute per month drift. The
battery of a G306 unit does not affect the unit’s memory, ali 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 personnet.

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.

BATTERY

lo 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 arrows on the rear of the unit. Then, by lifting the top side, inge 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.
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OPTIONAL COMMUNICATION CARD

Red Lion offers optional communication cards for fieldbus 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 additionat RS232 and
RS422/485 communications. Visit Red Lion’s wcbsite for information and
availabiliry of these cards.

CUSTOM LOGO

Each G3 operator interface has an embossed arza containing the Red Lion
logo. Red Lion can provide custom logos to apply to this area. Contact your
distributor for additional information and pricing.

C S 0R

\t 5 (]
1.65 (42)——

FRONT OVERLAY -\

COMPACTFLASH SOCKET

CompactFlash socket is a Type II socket that can accept either Type 1 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, larger configurations,
data logging, and rending.

CompactFlash-
[nserl Face Up

Nate: Do nof remove or inser!
the CompaciFlash card while
power is applied. Refer (o
“Front Panel LEDs."

Information stored on a CompactFlash card by a G306 can be read by a card
reader aftached to a PC. ”E_his information is stored in IBM (Windows®) PC
compauble FAT16 file furm_at.

NOTE

For reliabie operation in ail of our products, Red Lion recommends the
use of _SanDisks‘ and SimpleTech brands of CompaciFlash cards.

Industrial grade versions that provide up to twe million write/erase cycles
mmimum are available from Red Lion.

LIMITED WARRANTY

The Company warranis the products ir manufaciures against defects in materials and workmanship for o period limited to rwo
years. from the date of shipment, provided the products have besn stored, handled, installed, and used under proper conditions. .
The Company s liabiliry under this limited warranty shall extend only 1o the repair or replacement of a defective product, ar The
Company s option. The Company disclaims ajl liabiliry for any affirmation, promise or representation with respect to the products.
The customner agrees to hold Red Lion Controls harmless from, defend, and indernnify RLC against damages, claims, and expenses
arising out of subsequent sales of RLC products or preducts 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 Safery Act (B.L. 92.573}and
ligbiliry imposed upon any person pursuant io the Magnuson-Moss Warranty Act (P.L. 23-617), as now in effect or 28 amended
hereafter. ’

Mo warrznties expressed or implied are created with tespect to The Company's products except those expressly contained herein.
The Customer acknowledaes the disclaimers and limitatigns conrained herein and relies on no ather warranties or 2ffirmations.

Reg Lion Cantrols AP
31, Kaki Bukit Road 3,
#06-04/05 Techlink
Singapore 417818

Tel +65 6744-6613
Fax +65 6743-3360

Red Lion Controls

20 Willow Springs Circle
York PA 17402

Tel +1 (717) 7676511

Fax +1 (717} ‘764-0839

Red Lon Controls Bv
Basicweg 11b
NL - 3821 BR Amersfoort
Te! +31 (0} 334 723 225
Fax +31 (0) 324 893 793
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"r-c-gooDR USER GUIDE

47 Aster Avenue Carrum Downs 3201 Australia Tel 61 3 87750505 Fax: 61 3 97750606 www.tnio.com.au

GENERAL

The Trio DataCom TC-800DR is a full duplex 900 MHz
Radio featuring a fully integrated 4800/9600C bps data radio
modem and antenna diplexer. Configuration of the unit is
fully programmabie, with parameters helid in non volatiie
memory (NVRAM). All configuration parameters are
accessible using the TC-DRPROG instaliation package,
consisting of a programming lead, manual and software
which will run on 2 PC under Windows 95/98/NT. liis
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed Jnformarfon
refer to the TC-900DR Hanubook -

DATA CONNECTION

i The data connection is via a DB9 connector labeled F’ort Al
(shown below), which is wired as a DCE.

er Serial "Port A" Pin Assignment.
EXTCRNAL VIEW OF "PORT A

NOTE: Pin 6 and pin & provide a dual function which
depends on the mode that the TC-900DR is operating in.

)

N
DATA CARRIER DETECT (DCD)
. RECEIVE DATA OUTPUT (RXD)
TRANSMIT DATA IN (TXD}
DATA TERMINAL READY (DTR)
. COMMON {COM) ___
. PROGRAM PIN (PGM)
. REQUEST TQ SEND (RTS)
. CLEAR TO SEND (CTS)
. BIT ERROR RATE PIN (BER)

"v'

x

COM
RI/BER
DTR
cT5
XD
RTS
RXD
DSR/PGHM

® 0 e 0

Dco

LoD Ah-D.

QOwdw

User Serial "Port B" Pin Assignment,

t B can be used as a secondary data steam
wndependent of Pon A) once configured by the
programmer. Por B also has one connection that may be
of use for instailation. 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 O/P (RxD)
(® | - 3 TRANSMIT DATA O/P (TxD)

4. UNUSED
@ 5, COMMON

@) 6. DATA SET RECEIVE (DSR)
) 7. UNUSED

® 3. UNUSED

QJ 5

. RECEIVE SIGNAL STRENGTH

TE: Port B Pin 9 output has a high impedance of
around 50K OHMS and loading wifl decrease accuracy of
the RSSI measurement.

POWER CONNECTIONS

The power reguired is 13.8VDC nominal, at 600mA {Tx)
nominal. Y the POWER LED indicator is not illumiinated
once power is applied, check the internal 1Amp fuse fitted
within the uni,

POWER CONNECTOR  PIN &Sglgﬂmgm Ext. V':‘H;
TOPPIN +VE SUPPLY (13.8vdc ' 5°C ?
BOTTOM PIN GROUND . ep
AUXILIARY CONNECTOR .

The auxiliarj,r connector is primarily for use with the optional
audio handset. The connections to this aumhary § pin RJH
connector are as foliows: .

PIN NUMBER Extarnal view
of sacket

Tap

FUNCTION

8 VOLTS

AUDIO OUT
GROUND

MIC INPUT/SENSE
GROUND -
MANUAL PTT

The optional audio handset is recommended as an aid in
checking installations for radio path viability. This audio
handset wili only function when fitted prior to applying
power to the unit,

0 o hy -

[ 1

The modem upon power Uup wili check the presence of the
handset and will inhibit data being transmitted 50 that voice
communications can be established.

Once the path tesis 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 BXSIG 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 {yeliow).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 activé until an’'invalid sequence of seven or more
consecutive "1" bits is detected.

The SYNC LED will notf be turned on if the RSSI signal
strength (as indicated by the RXSIG LED} 15 below the
minimum threshold. This prevents false SYNC detection
from noise.

The TXMIT LED (red) indicator is connected directly to the
modern's PTT output transistor. Whenever the radio is
transmitting, this TXMIT LED indicator will be on.

Docs\HBK\wserguide\trio dalacom S00dr user puide. iwp
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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 shouid
enter one of 3 "special operation" modes. |n 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 controlier 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 transmitter and 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-iogic "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-S00DR 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 10° and above, the SYNC LED will be ON
| most of the time. A 1in 10* 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’sPTT outpul. Thus the
handset PTT switch will not activate the TXMIT LED. ltis
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.

| handset mode, the TBB206 frequency synthesiser indicates

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-voiatile
memorty, then the RXSIG and SYNC LEDs are made to
atternate, approximately 4 times per second. The TXMIT
LLED 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 10 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. f the communication protoeol with the
device is violated, or the non-volatile memory CRC
checksum is found o 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

an out of lock condition, the modem enters an error
indication mode for a short time before restarting.

One LED is turned ON (), the LEDs are swapped, then
both tumed OFF (®). -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 iabie
shows all error condition displays.

Tx PWR Err NVRAM Err SYNTH Err
RXSIG SYNC RXSIG SYNC RXSIG SYNC
0 ° 0 ° = o
° ¢ ° ° ® o)

o ° o ° ° °

° ¢ ° ° ° o

o) ° ° 0 o °

° ¢ ® e o ) °o

o ° ° o repeat
° e} [ °

continue 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 feeder 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
(MS5557-2R) 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
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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.

w Ensure that all personnel are suitably qualified.

Versions in the order code | Certificate Protection
(e.g. FMX167-D ...)
B ATEX ATEX1I2G EExaIICT6
ATEX ATEXII3G EExnAll T6
D M IS, Cass [, Division 1, Groups A-D
E CSA IS, Class I, Division 1, Groups A-D
4 Endress+Hauser
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Waterpilot FMX167 ' Salety instructions

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

Wamming!
A warning highlights actions or procedures which, if not performed correctly, will lead to
persenal injury, a safety hazard or destruction of the instrument,

Caution!
Caution highlights aclons or procedures which, if not performed correctly, may lead to
personal injury or incorrect functioning of the instrument.

Notel
A note highlights actions ot procedures which, if not performed correctly, may indirectly
affect operation or may lead to an instrument response which is not planned.

Device certified for use in explasion 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.

Explosion hazardous area
Symbol used in drawings te indicate explosion hazardous areas.

— Devlces used in hazardous areas must possess an appropriate type of protection.

Safe area (non-explosion hazardous area)
Symbol used in drawings to indicate, if necessary, non-explosion hazardous areas.

| PO 7 P

- 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 swhich or from which a direct current or voltage may be applied or supplied.

Aitemating voltage
A terminal to which or from which an alternating (sine-wave) current or voltage may be
applied or supplied.

2

Grounded terminal
A grounded terminal, which as far as the operator is concemed, is already grounded by
means of an earth groeunding system.

Protective grounding {earth} terminal
A terminal which must be connected te earth ground prior to making any other connection
to the equipment.

Equipotential connection (earth bonding}
A connection made 1o the plant grounding system which may be of type e.g. neutral star or
equipotential line according to national or company practice.

<« @ -

Endress+Hauser 5
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Identification Waterpilot FMX167

2 Identification

2.1 Device designation ' '

a Waterpilot FMX167 for hydrostatic level measurement, refer to Section 2.1.1.

s 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.

Liage in Garmany, O-7550 Mausurg

Waterpilot FMX167 Endress+Hauser
" [ 3

Mat: 18] b
$ CCEOUOl Ao $

®
250000874-C

& 9
® ®
osmao 06117
POV-FMX 16788~ 8-x1-KX-55-003
Fg I Nameplate for Waterpilot FMX167
1 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. XA131P-C {optional)
18  Wiring diagram FMX167

19 Wiring diagram Pt 100 if Waterpilot was ordered with Pt 100. !

6 Endress+Hauser
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Waterpilot FMX167 Identification

The following information is also provided on the FMX167 with outer diameter = 22 mm (0.87 in)
and 42 mm (1.66 in):

Waterpilot FMX167 Endress+Hauser
RS O E— S () E——
l?/lzr;aslb:roeicwrange::@:l ®

POI-FMX16712-18-x-22-12-004

Fig. 2: FMX167 labeling

Serial number

Nominal measuring range

CE symbol or approval symbol

ID number of notified body with regard to ATEX [optional)
Text for approval (optionall

oA LN~

2.1.2 Nameplate of temperature transmitter TMT181

O]
e

TMT181-A)[ 41DA 1020 780 C
[@ € iTEMP PCP]& ﬂ

Ser.-Nr.: 28037804 Rel.: 1.00.03 420 mA
Made in Gerlnany 2000 87484 g /8-35V

b5 o

Fig. 3: Nameplate of temperature transmitter TMT181

! Order code of temperature transmitter TMT181-A41DA
A:  Version for non-hazardous area
4:  4-wire

1: Sensor Pt 100

D:  Temperature transmitter with settings for -20...+80°C (-4...+174°F) range

A: Label: Standard version

Serial No.

Current output: 4...20 mA

Supply voltage: 8...35V DC

POE-FMX167xx-18-xx-12-12-002

a

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)

m Devices which are suitable for use in hazardous areas:
additional documentation such as Safety Instructions (XAs), Control or
Installation Drawings (ZDs)

Endress+Hauser 7
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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
w Check the packaging and the contents for damage.
s 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:
s FMX167: -40...+80°C (-40...+176°F)
= TMT181: -40...+100°C (-40...+212°F)
8 Endress+Hauser
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Waterpilot FMX167 Installation

3.2 Installation conditions

~Fmx167

£ i
A ¥

POI-FMX 167111 |-x2-12-21-003
Fig. 4: Installation examples
For accessories see Page 18, Chapter 7.

Extension cable mounting screw can be ordered via order code or as an accessory
Terminal housing can be ordered via order code or as an accessory

Extension cable bending radius > 120 mm (4.72 in)

Mounting clamp can be ordered via order code or as an accessory

Extension cable up to 300 m (384 ft]

Guide tube

Additional weight can be ordered as an accessory

Protection cap

@ N O AW~

% Note!

a 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.

a 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 (S pieces per set) as spare part directly from your Endress+Hauser
Service Organisation using Order No.: 52008999.

Endress+Hauser 9
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Installaton Waterpilot FMX167

3.2.1 Dimensions

— 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

POT-FMX167xx-1 7-xx-xx-1x-004

Fig. 5: Installing Waterpilot FMX {67 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.

10 Endress+Hauser
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Waterpilot FMX167 Installation
3.3.2 Installing Waterpilot with cable mounting screw
POI-FMX167xx-17-xx-23-11-005
Fig 6: Installing the Waterpilot FMX 167 with cable mounting screw, here depicted with G | 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 FMX 167 probe before assembly
7’ after assembly Pos. 7 is located next to the mounting screw with
G 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 ¢m (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.

Push adapter (Pos. 5} over extension cable and screw tightly in measuring opening.

Push sealing ring (Pos. 3) and cap (Pos. 2) from top onto cable. Press sealing ring into cap.

Place clamping sleeve (Pos. 4) around extension cable (Pos. 1) acc. to Figure 6.

Endress+Hauser 11
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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
(— see also: www.endress.com — Download).

3.3.4  Mounting the temperature transmitter TMT181

POIFMX1671x-17-xx-51-12-003

Fig 7: Mounting the temperature transmitter, depicted here with terminal box
Only open terminal box with a screwdriver.

Mounting screws

Mounting springs

Temperature transmitter TMT181
Circlips

Terminal box

“La W~

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.

Endress+Hauser
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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 fi,
Sections 2.1.1 and 2.1.2.)

m 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 66/1P 67 from Endress+Hauser is suitable for outdoor installation.

s 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 Waterpilot FMX167 with Pt 100
10...30 VDC 10...30vDC
= i
.20 mA 4..20 mA
@
1L
lel=1 [ [ [ ]
RD BK RD BK YE BU]
" WHL R
FMX1
X167 Pt100
FMX167
PO1-FMXI6711-04-12-1x-12-008 POI-FMX16711-04-x1-11-x1-000
Fig. 8: FMX 1067 electrical connection, versions "7" or  Fig. 9: FMX 1067 electrical connection with Pt 100,
"3" for Feature 70 "Additional options" in the versions "1 " or "4" for Feature 70 "Additional
order code. options" in the order code.
! Not for FMX 167 with outer diameter = 29 mm ! Not for FMX1067 with outer diameter = 29 mm
(1.15in) {1.151in)

Wire colors: RD = red, BK = black, WH = white, YE = yetlow, BU = blue, BR = brown

Endress+Hauser 13
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Wiring Waterpilot FMX167
Waterpilot FMX 167 with Pt 100 and temperature transmitter TMT181 (4...20 mA)
10...30 VDC
r TMT181 (4...20 mA)
4..20 mA
L 8 O
= R, 5 [k
® (3:4 o} ]
1ls.35vDC
=+ - s O\Z R
[Ll_,+| | | I | | “ 4..20mA
RD BK |YE| BU
WHL R
Pt 100
FMX167
POI-FMX1 67 1xx-04-xx-1x-x2-007
Fig. 10:  FMX167 with Pt 100 and TMT181 temperature transmitter (4...20 mA),
version "5" for Feature 70 in the order code
! Not for FMX 167 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..30VDC 10..30 VDC 8..35VDC
4.1.2 Cable specification
» FMX167 with optional Pt 100
— Commercially available installation cable
— Terminals in terminal box FMX 167: 0.08...2.5 mm?
s Temperature transmitter TMT181 (optional)
— Commercially available installation cable
— Terminals in terminal box FMX 167: 0.08...2.5 mm?
— Transmitter terminals: max. 1.75 mm?2
%\ 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
s for directly connecting Pt 100 signals to the display and/or evaluation unit.
14 Endress+Hauser
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Waterpilot FMX167 Wiring
4.1.3 Power consumption/current drain
FMX167 FMX167 + Pt 100 Temperature transmitter
TMT181
Power consumption <0.675Wat30VDC <0.675Wat30VDC <0.875Wat35VDC
Current drain max. € 22.5 mA max. < 22.5 mA max. < 25 mA
min. 2 3.5 mA min. 2 3.5 mA min. 2 3.5 mA
Pt 100: £ 0.6 mA
4.1.4 Load
The maximum load resistance is dependent on the supply voltage (U,) 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 Temperature transmitter
Up—-10V Q Up-8V
Rt € g o725 A~ 2" 0097+ 1= Rag Rit € G285 A ~ Rads
POI-FMX16713-16-13-2x-11-000 POI-FMX167x3-16-x2-xx-Xx-001
Ry = Max load resistance ()
R4 = additional resistances, e.g. resistance of evaluating device and/or the display instrument, line resistance £/
U, = Supplyvoltage[V]
I = Simple length of extension cable [m/ (cable resistance per wire< 0,09 Q/m}
R R
Q] €]
888 1080
666 880
680
444
480
222 280
80 1
10 15 20 25 30 Ys 810 15 20 25 30 35 Us
vl v
POIFMX107xx-05-11-xx-xx-001 POI-FMX16721-05-1x-1x-2x-003
Fig. 11 Load chart FMX167 for estimating load Fig. 12:  Load chart temperature transmitter for
resistance. Subtract the additional estimating load resistance. Subtract the
resistances, e.g. resistance of extension cable, additional resistances from the calculated
from the calculated value as shown in the value as shown in the equation.
equation.
Endress+Hauser 15
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Wiring Waterpilot FMX167

4.2 Wiring up the measuring unit

4.2.1 ~ Overvoltage protection

% Note!

= [n 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.

s The Waterpilot FMX 167 has an integrated overvoltage protection to EN 61000 of < 1.2 kV as

standard.
®
_____________ Power
. op supply
— @
4...20mA
@ opP Power
Level supply
4...20 mA
/J oP
Temperature Power
o ® OP ——supply
2 4..20mA
0; Level
M~
(o]
x

POI-FMX167x3-1 &-13-xx-000-000
Fig. 13:  Wiring up the measuring unit
Power supply, display and evaluation unit with one input for Pt 100
Power supply, display and evaluation unit with one input for 4...20 mA

I
2
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?

= [s the device connected as per Section 4.1?

a Are all screws firmly tightened?

a Optional terminal box: are the cable glands tight?

16 Endress+Hauser
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Waterpilot EMX167 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 EMX167 or for the optional temperature
transmitter TMT181.

6.1 Exterior cleaning

Please note the following points when cleaning the exterior of the device:
u Do not use a cleaning agent that is aggressive to the housing surface or the seal.
s Waterpilot EMX167: avoid any mechanical damage to the membrane or the extension cable.

Endress+Hauser 17
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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.

s 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.

u Order number: 52006152

Additional weight for FMX167 with dy=22 mm (0.87 in}) and dy=29 mm (1.15 in)

M 14x1
A I o)
©f ®
ol w
=2
vy ==
_ 222 |

POI-FMX 167 1x2-06-Kx-X2-5x-014

» 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 FMX167.

= Material: 1.4435 (AISI 316L)

s Weight: 300 g

w 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.

s Order number: 52008794

18 Endress+Hauser
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Accessories
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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

s 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 mm?

« Order number: 52008939

Test adapter for FMX167 with dy=22 mm (0.87 in) and dy=29 mm (1.15 in)

M14x1 | I: ®

A | sw 22
T 22 AF

SW 13
D___D/wAF
SW 12

v [] [] 12 AF
l®

~33

FO1-FMX 16711106~ 0x- 1151013

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}

s 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 TI351P
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

w Adapter weight: 39 g

s Order number: 52011868

19
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Waterpilot FMX167
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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 vottage 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
Waterpitot 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 TMT 181

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 voliage.

- Total resistance grater than max.
load resistance, refer to Section 4.1,
Page 13.

Error current £ 3,6 mA or 2 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.

Active 10/12/2014
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Technical Data
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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
m Order No.: 52008999

Pressure compensation set
8 10 pieces in set, comprising Teflon filter and sleeve for extension cable
m Order No.: 52005578

9 Technical Data

For technical data, please refer to the Technical Information for Waterpilot TI351P
(— see also: www.endress.com — Download).

21
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Index

A

ACCRSSOMIBS. & v v vttt e e 18
C

Cable specification . . ........ ... ... .. . .. L. 14
Currentdrain. ......... ... .. . 15
E

Electrical connection ............... .. ... ... 13
I

Incoming acceptance .. .......... ... ... ... 8
L

Load . ... 15
M

Membrane protectivecap................ ... . .... 21
Mounting cable mounting screw. .. ................. 11
Mountingclamp. ....... ... ... o 10
Mounting Temperature transmitter TMT181 .......... 12
Mounting terminal box. . ............ ... .. ... ..., 12
N

Nameplate Temperature transmitter TMT181........... 7
Nameplate Waterpilot FMX167 ..................... 6
@)

Overvoltage protection. . . . .........coeeiunnn. .. 16
P

Powerconsumption..................... ... ..... 15
Pressure compensationset ........................ 21
S

Storage. . ... 8
Supplyvoltage . ......... ... ... . 14
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Declaration of Contamination End [ffi -:;ol;lssaAll:forSna?oI;
Erkldrung zur Kontamination P

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 "Erklirung zur Kontamination®, bevor [hr Auftrag bearbeitet werden kann. Legen Sie diese unbedingt den
Versandpapieren bei oder bringen Sie sie idealerweise auflen an der Verpackung an.

Type of instrument / sensor Serial number

Geréte-/Sensortyp Seriennummer

Process data/ Prozessdaten Temperature / Temperatur [°C] Pressure / Druck
Conductivity / Leitfahigkeit [S} Viscosity / Viskositdt

Medium and warnings
Warnhinweise zum Medium

corrosive hiafn%f}]ﬂt/ harmless

itzen esundheits- | sonstiges* i
dtzend gsché‘ e g unbedenklich
reizend

Medium /concentration | Identification | flammable
Medium /Konzentration CAS No. entziindlich

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; brandférdernd; umweltgefahrlich; biogeféhrlich; 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 Handhabungsvorschriften beilegen.

Reason for return / Grund zur Riicksendung

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 bestitigen wir, dass die zuriickgesandten Teile sorgféltig gereinigt wurden, und nach unserem Wissen frei von Riickstinden in
gefahrbringender Menge sind.

{place, date / Ort, Datum) {Company stamp and legally binding signature)
(Firmenstempel und rechtsverbindliche Unterschrift)
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Hydrostatic
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Supplementary documentation

infermation:

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:

s Supplementary instructions manual 32036 "Weided socket
and seals"

» Operating instructions manual 32798 *Breather housing
VEGABOX 02"

o Operaling instructions manual 20591 *External indicating
and adjustment unit VEGADIS 12"

VEGABAR 74 - 4 ... 20 mA/HART
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About this document MEM

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

) Information, tip, note .
1 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.

- Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGABAR 74 - 4 ... 20 mA/HART
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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
praotection 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”.

Operaticnal 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 chservance 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.

VEGABAR 74 - 4 ... 20 mA/HART
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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 approvél 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 foliowing
standards:

e EMC: .
- Emission EN 61326: 2004 (class B}
— Susceptibility EN 61326: 2004 including supplement A

é LVD: EN 61010-1: 2001
VEGABAR 74 is not subject to the pressure device guideline.”

. 2.7 Fulffilling NAMUR recommendations

VEGABAR 74 fulfills the following NAMUR recommendations:

o NE 21 (interference resistane and emitted interference)

e NE 43 (signal level for failure information)

e NE 53 (compatibility sensor and indicating/adjustment
components)

VEGA instruments are generally upward and downward
compatible; -

e Sensor software to DTM VEGABAR 74 HART
e DTM VEGABAR 74 for adjustment software PACTware™

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 PACTware™,

" Due to the flush diaphragm, no own pressure compartment is formed.

VEGABAR 74 - 4 ... 20 mA/HART
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For your §afety

You can view all software histories on our Website www.vega.
com. 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 instaliation
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:

e Chapter "Packaging, transport and storage”
@ Chapter "Disposal’

VEGABAR 74 - 4 ... 20 mA/HART
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3 Product description

3.1 Configuration

Scope of delivery The scope of delivery encompasses:

e VEGABAR 74 pressure transmitter

e 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:

e Process fitting with measuring cell
e Housing with electronics
e Connection cable (direct cable outlet)

The components are available in different versions,

)

Fig. 1: Example of a VEGABAR 74 with process fitting G1% A
1 Connection cable

2 Housing with elactronics

3  Process fitting with measuring cell

81,0,0-N3-2ev8e
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Product description

Area of application

Functional principle

Supply

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.

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.

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:

e with external adjustmentindication VEGADIS 12

e an adjustment software according to FDT/DTM standard,
e.g. PACTware™ and PC

e 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 PACTware™ and PC optionally also in the PC.

VEGABAR 74 - 4 ... 20 mA/HART

Active 10/12/2014

Page 197 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Product description

VEEA

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

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 specia! 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 temperature see "Supplement -
Technical data - Ambient conditions"
o Relative humidity 20 ... 85 %

10
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4 Mounting

4.1 General instructions

Materials, wetted parts 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’.

Temperature limits _ 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

Connection e . 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:

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.
5
~
it
z
w
N
(3]
<
&
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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 1%2 NPT.

> 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".

12
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5 Connecting to power supply

5.1 Preparing the connection

Note safety instructions Always keep in mind the following safety instructions:

e Connect only in the complete absence of line voltage

e If overvoltage surges are expected, versions with inte-
grated overvoltage arresters should be used or external
overvoltage arresters should be installed

Tip:

We recommend the version of VEGABAR 74 with integrated
overvoltage arrester or VEGA type USB62-36G.X as external
overvoltage arreaster.

pe

instructions for Ex regulations, conformity and type approval certificates of the

Take note of safety @ In hazardous areas you should take note of the appropriate
applications sensors and power supply units.

Select power supply 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 Il is ensured for VEGABAR 74.

Bear in mind the following factors regarding supply voltage:

e 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)

o Influence of additional instruments in the circuit (see load
values in chapter “Technical data")

Selecting connection cable VEGABAR 74 is connected with standard two-wire cable
without screen. An outer cable diameter of 5 ... 9 mm ensures

2 the seal effect of the cable gland when connecting via
e VEGABOX 02 or VEGADIS 12. If electromagnetic interference
; is expected which is above the test values of EN 61326 for
w .
&
(3]
<
2]
[aY)
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VEEEA

Cable screening and ground-
ing

Select connection
cable for Ex applica- @
tions

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 instaliation 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.

14
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Connscting to power supply

5.2 Connection procedure

Direct connection

1

Via VEGABOX 01 or VEGADIS
12 1

g

Proceed as follows:

Wire the connection cable up to the connection compart-
ment. The bending radius must be at least 25 mm.2

Connect the wire ends to the screw terminals according to
the wiring plan

Proceed as follows:

Snap connection housing onto the carrier rail or screw it to
the mounting plate

Loosen the cover screws and remove the cover

Insert the cable through the cable entry into the connection
housing housing

Loosen the screws with a screwdriver

Insert the wire ends into the open terminals according to
the wiring plan

Tighten the screws with a screwdriver

Check the hold of the wires in the terminals by lightly
puliing on them

Tighten the compression nut of the cable entry, The seal
ring must complelely encircle the cable

Connect the supply cable according to steps 310 8

10 Screw the housing cover back on
The electrical connection is finished.

1

2B432-EN-070718

The connection cable is already precontectioned. Alter shontening the ca-
ble, faaten the type plate with support again to the cable.
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VEEA

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  biue (-): 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

I2]13]31518)
[2la31als518]

T

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the processing system

2  Screen¥

Wire number

Wire colour/Polarlty

VEGABAR 74 terminal

1 brown (+) 1

2 biue (-) 2

3 Yeliow 2
Screen Ground

»  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.

VEGABAR 74 - 4 ... 20 mA/HART
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Connection via VEGADIS 12

/& vEEA \_

a =
o
|\~
~TIT2T 2
I al NOT USED ]i.,
~ B VEGADIS 12 \
]
[}
]
! l"\ :
LK 1
T 0
L
| Ty
S N . U A,
| |
| |
| |
b .
Led o o=
i

Fig. 6: Terminal assignment, VEGADIS 12 .

1 To power supply or the processing system
2 Control instrument (4 ... 20 mA measurement)
3 Screer®
4  Breather capillanes
5  Suspension cable
Wire number Wire colour/Polarity Terminal VEGADIS
12
1 brown (+) 1
2 blue (-) 2
3 Yellow 3

&  Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

28432-EN-070718
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Adjustment volume

Adjustment system

Adjustment steps, adjustment

6 Set up

6.1 Setup steps without VEGADIS 12

After mounting and electrical connection, VEGABAR 74 is
ready for operation.
- Switch on voltage

The electronics now carries out a self-check for approx. 2
seconds. Then VEGABAR 74 delivers a currentof 4 ... 20 mA
according to the actual level.

6.2 Setup steps with VEGADIS 12

e zero - measuring range begin
e span - measuring range end
e ti - Integration time

TRANSMITTER

in g YEEA

SPAN

=

-
)

ITRANSM"TER not usad +. . )
\ \ VEGADIS 12 ?

!

Fig. 7: Adjustment elements of VEGADIS 12

1 Rotary switch: choose the requested function
2  [+] key, change value (rising)

3 [-] key, change value (falling)

e With the rotary switch the requested function is selected
With the [+] and [-] keys, the signal current or the
integration time are adjusted

e 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.

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”

18
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Empty the vessel or reduce process pressure
Set a current of 4 mA with the [+] and [-] keys -
Meas. range end: Set rotary switch to "span”
Fill the vessel or increase process pressure
Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"

10 Close housing cover

The adjustment data are effective, the outputcurrent4 ... 20 mA
corresponds to the actual level.

o N OO O A

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 "t

3 By pushing the [-] key 10-times, make sure that the
integration time is set to O sec.

4 For every 1 sec. requested integration time, push the [+]
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;

Open housing cover

Initial value: Set rotary switch to "zero"

Set the requested value, e.g. 0 with the [+] and [-] keys
Final value: Set the rotary switch to “span"

Set the requested value, e.g. 1000 with the [+] and [-] keys
Decimal point: Set the rotary switch to "point"

With the [+] and [-] keys you can adjust the requested
value, e.g. 8888 (no decimal point)

~N oo oW NN A

28432-EN-070718

VEGABAR 74 - 4 ... 20 mA/HART ' 19

Q-Pulse Id TMS964 _ Active 10/12/2014

Page 207 of 252



SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Set up VEBEA

8 Set rotary switch to "OPERATE"
9 Close housing cover

The adjustment data are effective, the output current4 ... 20 mA
corresponds to the actual level. , :

81£0L0-N3-2evse
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7 Setup with PACTware™

7.1 Coannect the PC with VEGACONNECT 3

Connecting the PC to the
signal cable

~ 0

Power supply

7| VEGACONNECT 3
: - '; PAGTware™/
‘ - iVEGA DTM

ng 8: Connecting the PC to the signal cabla

& @ Ry

RS232 connection fwith VEGACONNECT 3) or USB connaction {with
VEGACONNECT 4)

VEGABAR 74

HART adapter cabie

HART rasistance 250 Ohm {optional depending on the processing)

NECESSEI‘y components:

s VEGABAR 74
® PC with PACTware™ and suitable YEGA DTM
o VEGACONNECT 3 or 4 with HART adapter cable (ar. no.
2.25397)
& HART resistance approx. 250 Ohm
e Power supply unit
® Note:
L win 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 he connecled parallel to the
© 4 ... 20 mA cable.
~
[=]
P~
e
=z
u
o
o
2
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VEEA

Connection via HART

7.2 Connect the PC with VEGACONNECT 4

¢ g
' raid

Fig. 9: Connecting the PC via HART to the signal cable
VEGABAR 74 L .
HART resistance 250 Ohm (optional depending on the processing)
Connection cable with 2 mm pins and temminals
Processing system/PLC/Voltage supply

AW =

Necessary components:

VEGABAR 74

PC with PACTware™ and suitable VEGA DTM
VEGACONNECT 4 _
HART resistance 250 Ohm (optional depending on the
processing)

e Power supply unit or processing system

Note:

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 paralle! tothe 4 ... 20 mA
cable.

22
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7.3 Parameter adjustment with PACTware™

Further setup steps are described in the operating instructions
manual "DTM Collection/PACTware™" attached to each CD
and which can also be downloaded from our homepage. A
detailed description is available in the online help of
PACTware™ 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 PACTware™ version. The basic version of this DTM
Collection incl. PACTware™ is also available as a free-of-
charge download from the Internet.

(1)

Go via www.vega.com and "Downloads” to the item "Sbﬂ-
ware".

7.4 Parameter adjustment with AMS™ and PDM

For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ 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 PACTware™ in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

28432-EN-070718
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WEEA

Reaction in case of failures

Causes of maltunction

Fault rectification

24 hour service hotiine

Checking the 4 ... 20 mA sig-
nal

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

The operator of the system is responsible for taken suitable
measures to remove interferences.

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

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 PACTware™ and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.

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.

Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.
? 4 ... 20 mA signal not stable

e Level fluctuations

=> Adjust integration time via PACTware™

® no atmospheric pressure compensation

-> Check the capillaries and cut them clean

24
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> Check the pressure compensation in the housing and

clean the filter element, if necessary
? 4 ... 20 mA signal missing

e Wrong connection to power supply

- Check connection according to chapter "Connection
steps” and if necessary, correct according to chapter
"Wiring plan"

e No voltage supply

- Check cables for breaks; repair if necessary

e supply voltage too low or load resistance too high

- Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
e electronics module or measuring cell defective
- Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
@ safe circuits must be observed.

Reaction after fault rectifica- Depending on the failure reason and measures taken, the
tion 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.

e Print and fill out one form per instrument

e Clean the instrument and pack it damage-proof

e Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

e Please ask the agency serving you for the address of your

® return shipment. You can find the respective agency on our
5 website www.vega.com under: "Company - VEGA world-
~ : "
(] wide
z
w
N
(3]
<
[} .
(3
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VEEA

A

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.

26
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10 Supplément

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 comesponds to 1.4404 or 1.4435

Materials, wetted -parts
— Process fitting

— Diaphragm

- Seal

— Seal process fitting thread Gz A,
Gl¥z A

Materials, non-wetted parls
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, Chemn-
raz 535 :

Klingersit C-4400

316L
316Ti”316L
PUR, FEP, PE
PE-HART

0.8 ...8kg (1.8 ... 17.6 Ibs}, depending on
process fitting

Output variable

Qutput signal

Failure signal

Max. output current

Damping {63 % of the input variable}
Step response or adjustment time
Fulfiled NAMUR recommendations

4 ... 20 mA/HART

22 mA (3.6 mA)}, adjustable
225 mA

0 ... 10 s, adjustable
70ms (ti: 0s,0...63 %)
NE 43

Additional output parameter - temperature

28432-EN-070718

Processing is made via HART-Multidrop
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Range -50 ... +150 °C (-58 ... +302 °F)
Resolution 1°C (1.8 °F)
Accuracy
— inthe range of 0 ... +100°C 3 K
(+32 ... +212 °F)
- intherange of -50 ... 0 °C typ. 24 K

(-58...+32°F)and +100 ... +150°C
(+212 ... 4302 °F)

Input variable

Adjustment

Zero adjustable

Span adjustable
Recommended max. turn down

-20 ... +95 % of the nominal measuring range

3.3 ... +120 % of the nominal measuring range

10:1

Nominal measuring ranges and overload resistance

Nominal range

Overload, max. pressure® | Overload, min. pressure

Gauge pressure

... 0.1 bar/0 ... 10 kPa

15 bar/1500 kPa

-0.2 bar/-20 kPa

.. 0.2 bar/0 ... 20 kPa

20 bar/2000 kPa

-0.4 bar/-40 kPa

.. 0.4 bar/0 ... 40 kPa

30 bar/3000 kPa

-0.8 bar/-80 kPa

.. 1 bar/0 ... 100 kPa

35 bar/3500 kPa

N

bar/-100 kPa

.. 2.5 bar/0 ... 250 kPa

50 bar/5000 kPa

.
N

bar/-100 kPa

.. 5 bar/0 ... 500 kPa

65 bar/6500 kPa

'
-

bar/-100 kPa

.. 10 bar/0 ... 1000 kPa

90 bar/9000 kPa

N

bar/-100 kPa

.. 25 bar/0 ... 2500 kPa

130 bar/13000 kPa

pry

bar/-100 kPa

olo|lolo|lo]lole]|o]o

.. 60 bar/0 ... 6000 kPa

200 bar/20000 kPa

.
N

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

.
-

bar/-100 kPa

-1 ... 5 bar/-100 ... 500 kPa

65 bar/6500 kPa

.
-

bar/-100 kPa

-1 ... 10 bar/-100 ... 1000 kPa

90 bar/9000 kPa

-1 bar/-100 kPa

o

-1 ... 25 bar/-100 ... 2500 kPa

130 bar/13000 kPa

ey

bar/-100 kPa

-1 ... 60 bar/-100 ... 6000 kPa

300 bar/30000 kPa

o

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

®  Limited to 200 bar according to the pressure device directive.

28

Q-Pulse Id TMS964

VEGABAR 74 - 4 ... 20 mA/HART

Active 10/12/2014

81.0L0-N3-2ev8e

Page 216 of 252




Q-Pulse Id TMS964

28432-EN-070718

SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

MEEA Supplement

Nominal range Overload, max. pres- Overload, min. pressure
sure6)

-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/-1bo kPa

Absolute pressure

0...0.1bar/0 ... 10 kPa 15 bar/1500 kPa
0...1bar/0 ... 100 kPa 35 bar/3500 kPa
0...25 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 61298-1

— Temperature +15 ... +25 °C (+59 ... +77 °F)

— Retative humidity 45 ... 75 %

— Air pressure 860 ... 1060 mbar/86 ... 106 kPa
(12,5 ... 15.4 psi)

Determination of characteristics Limit point adjustment according to
IEC 61298-2

Characteristics linear

Reference installation position upright, diaphragm points downward

Influence of the instaliation position <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-inearity, 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

Infiluence 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
- Tumndown 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:

Fiotar= Fpert + Fstab

Fpert = V((Fr)? + (Fx)?)
With

—  Fioar Total deviation
- Fpen: Basic accuracy
— Fgap: Long-term drift

81£0,L0-N3-cev8e
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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 -40 ... +60 °C (-40 ... +140 °F)

- Connection cable PUR, FEP -40 ... +85°C (40 ... +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 PN 60

~ Thread Alu PN 25

— Hyagienic fittings 316L PN 10, PN 16, PN 25, PN 40

~ Flange 316L, flange with extension PN 40 or 150 Ibs, 300 ibs

316L

Product temperature depending on the measuring cell seal

- FKM (e.g. Viton) _ -20 ... +100 °C (4 ... +212 °F)

- EPDM -40 ... 4100 °C (-40 ... +212 °F), 1 h: 140 °C/
284 °F cleaning temperature

- Kalrez 6375 (FFKM) -10 ... 4100 °C (+14 ... +212 °F)

— Chemraz 535 -30 ... 4100 °C (-22 ... +212 °F)

Vibration resistance mechanical vibrations with4 gand 5 ... 100 Hz®

Shock resistance Acceleration 100 g/6 ms9

Electromechanical data
Connection cable

- Configuration four wires, one suspension cable, one breather
capillary, screen braiding, metal foil, mantle

- Wire cross-section 0.5 mm? (AWG no. 20)

- wire resistance <0.036 Ohm/m (0.011 Ohmt)

—~ Standard length 6 m (19.685 ft)

— max. length with VEGADIS 12 200 m (656.168 ft)

®  Tested according to the regulations of German Lloyd, GL directive 2.
9  Tested according to EN 60068-2-27.

28432-EN-070718
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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 Biue
Voltage supply
Supply voltage
— Non-Ex instrument 12...36 VDC
- EEx ia instrument 12...29V DC
Permissible residual ripple
- <100 Hz Ugg <1 V
- 100 Hz ... 10kHz Ugs <10 mV
Load see diagram
)
B L0709 B e e e e o
]
|
M e — |
| I
500 4- : JO)
2 o i
20 1T—————%———= | | ll
| |
: : ' " —t —— } : | @
12 14 16 18 20 22 24 26 28 29 30 32 34 36V
Fig. 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
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2 |

T2 e

L B e S e e e A o s s :=@
18 24 29 a3 a6 Vv
Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12
1 HART load
2  Voltage limit Ex instrument
3 Voltage limit non-Ex instrument
4 Vollage supply
Integrated overvoltage protection
Nominal leakage current (8/20 us) 10 KA
Min. response time <25ns
Electrical protective measures
Protection IP 68 (25 bar)/1P 69K
Overvoltage category HI
Protection class 1l
Approvals®
ATEX ia ATEX Il 1G EEx ia IC T6; ATEX I} 2G
EEx ia iC T6
Ship approvals GL, LRS, ABS, CCS, RINA, DNV
Others WHG

9 Deviating dala in Ex applications: see separate safety instructions.
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10.2 Dimensions

VEGABAR 74 - threaded fitting

VEEA

253 mm (9 61/4")

3
£
A
13
13
hid 541,6mm
- (14%54") P~
3
3
2|
13
13
o
w
o
SW 27mm £l £
(111467 ElE £l SW 27mm
NS Q& IE ﬂﬁ (116"
G¥A | GrRA
El~
2 3 mm (1") E|l2
Py A
8 6 mm {15/z,")
Gv Gl
“l ~
3 2
(=] -
= 2
E —
13 €
w £
™ w
b4 SW4asmm
T T4 ('3%e")
3 SW 27mm £
o H _G1%A RS £ g
E o |~
£ L
e Y%NPT,
1 e
855 mm E :\E
(214) el
GM GR

215,5 mm (8 31/g4")

22 mm

(25/847)

SW 46 mm
(11317}

G1%A
NPT1%

255 mm

(217}

GG/GN

64,5 mm
(235704)

69,5 mm

(247/a4")

GG

Fig. 12: VEGABAR 74 threaded fitting: GV = G% A manometer connection EN 837, Gl = G¥% A inner G% A, GG = G1% A,

GN = 1% NPT, GM = G1% A 70 mm, GR = % NPT inner ¥4 NPT

8120L0-N3-cev8e
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VEGABAR 74 - hygienic fitting 1
3
&
€ —~
= E 041,6 mm P 3
I 3 K
gl - (1414") g g
| - 2 $
€ €
£ £ £
= = o
N o &
SW 46 mm
(113/16%)
264 mm
(2 Vipa") (2 3%g4") (35/4")
cc CA LA
-@ | |
Y 2 i
€ £ c
£ £ £
wn Lol
© o ~
& & ~
SW 46 mm SW 46 mm
) ] — 2 J-ﬂ
© 84 mm © 66 mm 78 mm/a 92 mm
(35/46") (21942") (35/8a" / 35/5")
TA T8 RARB

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 1%", CA = Tn-Clamp 2°, LA = hygienic fitting with compression nut
F40, TA = Tuchenhagen Varnivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting ON 40/DN 50 according to

DiN 11851
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VEGABAR 74 - hygienic fitting 2

s _ ~
g @ 41,6 mm i 3
e (1 41/84") g 3
E @ 4
E E
S E S
~ ~ ~
I I
SW75mm
79 (261/g4")
G1A
KA 9 60 mm 266 mm
(223/64") (219/3%)
@95 mm © 105 mm
(3 47/g4") (49/g4")
KR AA
o =
3 - L
5 3
= g
E o |
~ El *
3 el #
0
8| €
S e
2]
©
elo
| Ele
o
270 mm oS
(2347
e 150 mm 086 mm
(52%35") (325/p47)
AB SD/SE

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
k]
E 0 41,6 mm
E 1 41/g,"
E (141g7)
0
~
@
] | |
I B a] K N
W [} " L
k &
D
EA, FB, FE, FQ, FH, FI
TV, TS
@ |Jon|en}l o | b K a2 @ | AL | o5
EA 40 | 40 (5201 |45l 14 2647 Ax@ 451 |3 1507 1" -
FB 50 4D | 612" | 250" |4 595" | Ax0 %506s" |4 Ves' | "
FE 80 | 40 | 77" |'5he” |6 19/64"] 8x045/p” | 576" | Yo"
@ | - |ws] ol ] x g2 || 1 | A]es
FQ 1% ] 150 | 5" | 1g |3 1416"] axesig” | 27" | 11" -
FH 2 [ 150 | 6" | 3" | 43" | 4xosi" | 354" " -
Fl 3 1150 {7l o | 6 | 4xesi” | 6 | wg" -
® Jonien] b | b | k @2 [wl] i | RA]oes
v | 50 | 40 |6wr {2 [ axooser [avec] v | @ 10
TS 80 | 40 |77 bisng [618/6,"| Bxoessp [ 571"t 15" 1y
Fig. 15: VEGABAR 74 - flange connection
1 Flange connection according to DIN 2501
2 Flangs fitting according to ANSI B16.5
3  Flange with extension
4 Order-specific
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VEGABAR 74 - threaded fitting for paper industry

T 64,5mm
12 350"}
5 o41.6mm
g [P _
£ 3
o Py
4 £
o £
~
[s LT
M44x1,25
BABB

Flg. 16: VEGABAR 74 - connaction for paper industry: BA/BE = M44x1.25

gLL0L0-NT-ZEvee

as’ VEGABAR 74 - 4 ... 20 mA/HART
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VEGABAR 74 - extension fitting for paper industry

64,5mmv
(2 35/54")
E k
2
&
© 041,6 mm -
£ 1 av/gs" $
£ (1 97/ga%) s
R E
o 85 mm E
{31122") 2
|, jp14mm Eg
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T [ osiea) 2|
+ T T
1 1k L) i
==
Eify &
£18
@l& 048 mm
Qe
(157/647)
@ 115 mm
(4 11130")
FT/EV
s
e
E 41,6 mm
1 43/g,"
g ¢ (14347)
1 El~
£l
ol
t f
! ]
2115 mm
(417/22")
-
038 mm
(1127)
EG

Fig. 17: VEGABAR 74 - extansion 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:/iwww.vega.com
Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschiitzt durch gewerbliche Schutzrechte.
Néahere Informationen unter http://www.vega.com

Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com.

VEGA lineas de productos estan protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacion revise la pagina web http://www.vega.com.

JIvknu npogykumu upmbl BETA 3awyuuniaotca no scemy Mupy npasamu Ha
MHTENNEKTYaNbHy COBCTBEHHOCTD. ’
BanbHeRwyo uHdopmaumio cMOTpUTe Ha caiTe hitp://www.vega.com

VEGAR T RELREHFMR~NRP,
it — (8 LB AR <http:/iwww:.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.

40
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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

0 (€ &

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

Q-Pulse Id TMS964 Active 10/12/2014 Page 232 of 252




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

CERTIFICATE
OF
TEST

Project.- PUMP STATION SP248 PORT DRIVE
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”

FAOFFICE\2007\WORD\BCC Certificate of Test.doc

Q-Pulse Id TMS964 Active 10/12/2014 Page 233 of 252




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS964 Active 10/12/2014




SP248 Port Drive Wynnum North SPS Pump Station Switchboard Replacement OM MonQoI

w

6

I

7

| 8

10 |

SP248 PORT DRIVE
EWAGE PUMPING STATION

SITE COVER SHEET

Ty

h ELECTRICAL DRAWINGS INDEX STANDARD VARIABLES STANDARD DESIGN OPTIONS )
€ DWG N°. TITLE SHEET | REVISIONS DESCRIPTION VALUES OPTION DESCRIPTION FITTED
4,86/5/7-0027-000 | SITE COVER SHEET 00 P1] A (T METERING ISOLATOR NOT APPLICABLE —A—— - INDEHB A PUMP- M OIS FUREAN-BHAMIH-SENSORANB-FAUEFREHAY—— NO
4,86/5/7-0027-001 | POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1] A NORMAL SUPPLY MAIN SWITCH 1004 XS250M1/160 — B INB B AL PUMP-MOISTUREIN-STATOR-{MISHSENSORAND-FAULF RELAY-—— NO
,‘_ 4,86/5/7-0027-002 | PUMP 01 SCHEMATIC DIAGRAM 02 P1{ A GENERATOR SUPPLY MAIN SWITCH 1004 XS2508)/160 %%MWMWWW B NO __N
486/5/7-0027-003 [ PUMP 02 SCHEMATIC DIAGRAM 03 P1] A PUMP1 CIRCUIT BREAKER - 324 KHRSHY/ R —B T INBIHBUAL PUMP REFLI VAL VEMIERGSWTEH - NO
486/5/7-0027-004 ’ RESERVED [SUMP PUMP] 04. PUMP2 CIRCUIT BREAKER- 324 XHRSK)/32 — - STATHONBRYWELL SUMP-PUMPANDLEVEEANDICA-HON-SENGORSAND-RELAY S NO
4L86/5/7-0027-005 RESERVED (GENERATOR CONTROL) 05 DRY WELL SUMP PUMP (IRCUIT BREAKER NOT APPLICABLE —F—— T SFAHEN-PERMANENT GENERATOR—ATSANBLONTRBLEONNECHONS——— NO
F 486/5/7-0027-006 | COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1({ A PUMP SOFT STARTER SIZE MSF-020 + —G—— - STAHONEMERGENEY-STORAGELEVELSENSBIR— — —--m——rmerm————— NO
486/5/7-0027-007 | COMMON RTU §/0 SCHEMATIC DIAGRAM 07 Pi[ A PUMP RATING HW 1A H STAHON-DEHVERYFEOWMETER— B2 NO
486/5/7-0027-008 | RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1y A PUMP LINE CONTACTOR (A7-30 I BACKUP COMMUNICATION OPTIONS YES
~ 486/5/7-0027-009 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1] A PUMP BYPASS (ONTACTOR 1-30 J PUMP CONNECTION {Via De-contactors} YES 01
4,86/5/7-0027-010 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1{ A SUMP PUMP RATING NOT APPLICABLE 1 CATHODICRROFEEHEN B8 NO
486/5/7-0027-011 | RTU DIGITAL QUTPUTS TERMINATION DIAGRAM " P1| A SUMP PUMP CONTACTOR & TOL NOT APPLICABLE L MOTOR THERMISTORS (Via De-contactars} YES D
4L86/5/7-0027-012 { RTU ANALOGS 2 MISCELLANEOUS TERMINATION DIAGRAM 12 P1( A PUMP SOCKET OUTLET + INCLINE SLEEVE DS3 3134013977 + SICAQ58 4 —OBOUR-CONTROL NO
486/5/7-0027-013 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM/ 13 PUMP INLET PLUG + HANDLE DS3 3138013972 - 113A013 — N CHRRENTF I RANSFORMERACH M RING—————— NO
486/5/7-0027-014 | EQUIPMENT LIST 1 P1{ A WET WELL LEVEL TRANSMITTER FM167-AZBHDIA3 & & PUMAS-EHECTRICATINTEREDEK NO
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Switchboard

Pump Nal
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