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Safety

Instruction manual
It is important to be familiar with the softstarter to fully understand this
instruction manual.

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

fied for the task.

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

Opening the softstarter

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE BEFORE
A OPENING THE UNIT.

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

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

Emotron AB 01-3853-01r1 Safety
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1. General information

1.1 Introduction

The MODBUS RTU oprtional card is an asynchronous serial interface for the
softstrarters of the MSF 2.0 series to exchange data asynchronously with external
equipment,

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

Physical connection can be either R$232 or RS485.

It acts as a slave with address 1 - 247 in a master-slave configuration. The com-
munication is half duplex. It has a standard non return to zero (NRZ) format.

Baudrate is possible from 2400 up to 38400 bits per sec.
The character frame format (always 11 bits) has:

* one start bit

* cight dara bits

* one or two stop bits

* even or no parity bit

A Cyclic Redundancy Check is included.

1.2 Description.

This instruction manual describes the installation and operation of the MOD-
BUS RTU option card, which can be built into the MSF 2.0 softstarters:

MSF-017 - MSF-1400

1.3 Users

This instruction manual is intended for:
* installation engineers

* designers

* maintenance engineers

* service engineers

Emotron AB 01-3853-01r1 General information 3
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1.4 Safety

Because this option is a supplementary part of the sofstarter, the user must be
familiar with the original instruction manual of the MSF 2.0 sofstarter. All
safety instructions, warnings etc. as mentioned in these instruction manuals are
to be known to the user.

The following indications can appear in this manual. Always read these first and
be aware of their content before continuing.

NOTE: Additional information as an aid to avoiding problems.

CAUTION: Fallure to follow these instructions can result in
malfunction or damage to the softstarter.

WARNING: Failure to foliow these instructions can result in
serlous injury to the user in addition to serious damage to the
softstarter.

1.5 Delivery and unpacking.

Check for any visible signs of damage. Inform your supplier immediately of any
damage found. Do not install the option card if damage is found.

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

4 General information Emotron AB 01-3853-01r1
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2. Modbus RTU

2.1 General

Devices communicate using a master-slave technique, in which anly one device
(the master) can initiate transactions (called *queries’). The other devices {the
slaves) respond by supplying the requested darta o the master, or by taking the
action requested in the query. Typical master devices include host processors
and programming panels. Typical slaves include programmable controllers,
motor controllers, load monitors e, see Fig. 1.

PC with
JEEZ/ Configuration
Modbus RTU Software
Masler
""" 1 F P

Modbus RTU | | Modbus RTU Modbus RTU
Slave node #1| |Slave node #2 Slave node #n

- FO1

Fig 1 Netwaork conﬁgu ration.

The master can address individual slaves. Slaves return a message (called a
response’) to queries that are addressed to them individually.

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

Fig. 2.

Emotron AB 01-3853-01r1 Modbus RTU 5
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Query Frame

Madbus

out . RTU Slave
Traller utput Data  Header llmmedlate

response
Response Frame

Header Input Data Trailer

FQ2

Fig. 2 Shows the MODBUS RTU data exchange.

Modbus RT'U uses a binary transmission prorocol.

If even parity is used, each character (8 bit dara) is sent as;

Table |

Start hit.

Data bits, hexadecimal 0-9,A-F, least significant bit sent first.

Even parity bit.

1
8
1
1

Stop bit.

If no parity is used each character {8 bit dara) is sent as:

Table 2

1

Start bit.

8

Data bits, hexadecimal 0-3,A-F, least significant bit sent first.

Stop bit. :‘

6 Modbus RTU
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Fig. 3 Timing diagram for a transaction (query and response messages) (bottom in
Sfigure), a message frame (middle in figure) and a character frame (top in

Sfgure).

Emotron AB 01-3853-01r1
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2.2 Framing

Messages start with a silent interval of at least 3.5 character times. This is easily
implemented as a multiple of character times ar the baud rate used on the net-
work (shown as T1-T2-T3-T4 in the table below). The first field then transmit-

ted is the device address.

The allowed characrers transmirtted for all fields are hexadecimal 0-9,A-F. Net-
work devices monitor the network bus continuously, including during the
silent’ intervals. When the first field (the address field) is received, each device
decodes it to find our if it is the addressed device.

Following the last transmitted characrer, a similar interval of ar least 3.5 charac-
ter times marks the end of the message. A new message can begin after this
interval.

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

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

Table 3

START T1-T2-T3-T4

Header ADDRESS 8 bits
FUNCTION 8 bits

Data DATA n x 8 bits

CRC CHECK 16 bits

Traller
END T1-T2-T3-T4

2.2.1 Address field

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

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

8 Modbus RTU Emotron AB 01-3853-01r1
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2.2.2 Function field

The function code field of a message frame conrains eight bits. Valid codes are
in the range of 1 - 6, 15, 16 and 23. See section 2.2, page 8.

When a message is sent from a master to a slave device, the function code field
tells the slave whar kind of action to perform.

Examples are:

* to read the ON/OFF states of a group of inputs;

* to read the dara contents of a group of parameters;

* o read the diagnostic status of the slave;

* to write to designated coils or registers within the slave.

When the slave responds to the master, it uses the function code field to indicate
either a normal (error-free) response or that some kind of error occurred (called
an exception response). For a normal response, the slave simply echoes the orig-
inal function code. For an exception response, the slave returns a code that is
equivalent to the original function code with its most significant bit set to a
logic 1.

In addition to its modification of the function code for an exception response,
the slave places an unique code into the data field of the response message. This
tells the master what kind of error occurred, or the reason for the exception, see
section 2.4.2, page 22.

The master device’s application program has the responsibility of handling
exception responses. Typical processes are to post subsequent retries of the mes-
sage, to try diagnostic messages to the slave and to notify operators.

Addirional information abour funcrion codes and exceprions comes later in this
chapter.

Emotron AB 01-3853-01r1 Modbus RTU 9
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2.2.3 Data field

The data field is constructed using sets of rwo hexadecimal digits (8 bits), in the
range of 00 to FF hexadecimal.

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

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

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

2.2.4 CRC Error checking field

The error checking field contains a 16 bit value implemented as 2 bytes. The
error check value is the result of a Cyclical Redundancy Check (CRC) calcula-
tion performed on the message contents.

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

message.

Additional information about CRC calculation, see chapter 5. page 49.

10 Modbus RTU Emotron AB 01-3853-01r1

Q-Pulse Id TMS904 Active 10/12/2014 Page 18 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

2.3  Functions

Emotron supports the following MODBUS funcrien codes,
Function name Function code

Read Coil Status 1(01h)

Read Input Status 2 (02h}

Read Holding Registers 3(03m)

Read Input Registers 4 (04h}

Force Single Coil 5 (05h)

Force Single Register B (O6h)

Force Multiple Coils 15 (OFh}

Force Multiple Registers 16 (1Ch)

e e

2.3.1 Read Coll Status

Read cthe status of digital changeable parameters.

Example

Requesting the motor PTC inpur ON/OFF-state. It is ON,

PTC input:
On:
1 byte of data:

Modbus no = 29 {1Dh)
Yes = | coil = 0001
Byte coune=01

Emotron AB 01-3853-01r1
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Request message.

Field name Hex value
Slave address 01
Function 01
Start address HI 00
Start address LO 1D
Number of Coils HI 00
Number of Coils LO 01
CRCLO 6D
CRC HI cC

Response message.

Field name Hex value
Slave address 01 '
Function 01
Byte count 01
Coil n0.29 (1Dh) status 01
CRCLO 90
CRCHI 48

See section 4.4, page 37 for all parameters readable with this function code.

2.3.2 Read Input Status

Read the status of digital read-only information.

EXAMPLE

Request the Pre-alarm status. [t is no Pre-alarm. Pre-alarm status: Modbus no=

2.
|
i
i

12 Modbus RTU Emotron AB 01-3853-01r1 ‘
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Request message.

Field name Hex value
Slave address 01
Function 02
Start address HI 00
Start address LO 02
Number of Inputs Hi 00
Number of Inputs LO 01
CRCLO 18
CRCHI 0A

Response message.

Fleld name Hex value
Slave address 01
Function 02
Byte count 01
Input no.2 (02h)status 00
CRC LO Al
CRC HI 88

See section 4.5, page 38 for all digital status readable with this function code.

2.3.3 Read Holding Registers

Read the value of analogue changeable information.

Example, requesting the Nominal Motor Voltage, Nominal Motor Frequency
and the Nominal Motor Current. Their values are 400.0 V, 60 Hz and 15.5 A.

400.0V, unit 0.1V - 4000 (OFAQh)
60Hz unit 1Hz - 60 (003Ch)
15.5A, unit 0.1A - 155 (009Bh)

Emotron AB 01-3853-01r1 Modbus RTU 13
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Request message.

Field name Hex value

Slave address 01

Function 03

Start address HI 00

Start address LO 00

Number of Registers Hi 00

Number of Registers LO 03

CRC LO 05
CRC HI CB
Response message.

Fleld name Hex value

Slave address 01

Function 03

Byte count 06

Reg no. O, (Oh) data Hi OF

Reg no. 0, (Oh) data LO AO

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

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

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

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

CRC LO 20

CRC HI 34

See section 4.7, page 42 for all analogue changeable parameters readable with

this function code.

14 Modbus RTU
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2.3.4 Read Input Registers

Read the contents of analogue read-only information.

EXAMPLE

Request the Shaft Torque. It is 452.0 Nim. It has a long representation, 2 regis-
ters are used.

452.0 Nm, unit 0.1 Nm - 4520 (00001 1A8h).

Request message.

Field name Hex value
Slave address 01
Function 04
Start address Hl 00
Start address LO 0A
Number of Registers HI 00
Number of Registers LO 02
CRCLO 51
CRCHI c9

Response message.

Field name Hex value
Slave address 01
Function 04
Byte count 04
Reg no. 10 (OAh) data HI 00
) Reg no. 10 (OAh) data LO 00
Reg no. 11 (OBh) data Hi 11
Reg no. 11 (0Bh) data LO A8
CRC LO F6
CRC HI 6A

See section 4.6, page 38 and § 4.9, page 68 for all analogue read-only informa-
tion readable with this function code.

Emotron AB 01-3853-01r1 Modbus RTU 15
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2.3.5 Force Single Coil

Set the status of one changeable digital paramerer.

EXAMPLE

Set the Start Command to ON. This will cause the mortor to start.
Modbus no = 1 - address LO 1 (01h)
Run =1 - 0 Data HI 255 (OFFh), Data LO 00 (00h)

Request message.

Field name Hex vailue
Slave address 01
Function 05
Start address Hl 00
Start address LO 01
Data HI FF
Data LO 00
CRCLO DD
CRC HI FA

Response message.

Fleld name Hex value
Slave address 01
Function 05
Start address Hl 00
Start address LO 01
Data Hi FF
Data LO 00
CRCLO DD
CRC HI FA

See section 4.4, page 37 for all parameters changeable with this function code.

16 Modbus RTU Emotron AB 01-3853-01r1
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2.3.6 Force Single Register

Set the value of one analogue changeable parameter.

EXAMPLE

Set the Response Delay Max Alarm to 12.5 sec.
Modbus no 13 -> address LO (0Dh)

12.5s, unit 0.1s - 125 (7Dh)

Request message.

Fleld name Hex value
Slave address 01
Function 06
Start address Hl 00
Start address LO oD
Data HI 00
Data LO 7D
CRC LO D8
CRCHI 28

Response message.

Field name Hex value
Slave address 01
Function 06
Start address Hl 00
Start address LO oD
Data HI 00
Data LO 7D
CRC LO D8
CRC HI 28

See section 4.7, page 42 for all parameters changeable with this function code.

Emotron AB 01-3853-01r1 Modbus RTU 17
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2.3.7 Force Multiple Coil

Sec the status of multiple digital changeable parameters.

Example
Set the Alarm Reser ON and Scarct Command to ON. This will cause an alarm
reset before the moror starts.
Coil no. = 0-1 Reset-> 1
Run =1
->- 00000011 (03h)

Request message.

Field name Hex value

Slave address 01

Function OF

Start address Hl 00

Start address LO 00

Number of Coils HI 00

Number of Coils LO 02

Byte count 01

Coil no. 0-1 status 03

{0000 0011B)

CRCLO SE

CRCHI 96
Response message.

Field name Hex value

Slave address 01

Function OF

Start address H| 00

Start address LO 00

Number of Coils HI 00

Number of Coils LO 02

CRC LO D4

CRC HI OA
18 Modbus RTU Emotron AB 01-3853-01r1
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See section 4.4, page 37 for all parameters changeable wich this function code.

2.3.8 Force Multiple Register

Set the contents of multiple changeable analogue parameters.

Example
Set the min power alarm response delay to 25.0 sec and the min alarm margin

o 55%.

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

Field name Hex value
Slave address 01
Function 10
Start address Hl 00
Start address LO 11
Number of Registers HI 00
Number of Registers LO 02
Byte count 04
Data HI reg 17 (11h) 00
Data LO reg 17 (11h) FA
Data Hl reg 18 (12h) 00
Data LO reg 18 (12h) 37
CRCLO 52
CRCHI 88
Emotron AB 01-3853-01r1 Modbus RTU 19
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Response message.

Field name Hex value
Slave address 01
Fungtion 10
Start address Rl 00
Start address LO 11
Number of Registers HI 0o
Number of Registers LO 02
CRC LO 11
CRC HI Co

See section 4.7, page 42 for all parameters changeable with this funcrion code.

2.3.9 Force/Read Multiple Register

Ser and read the contents of multiple analogue changeable paramerers in the
same message.

Example
Set the Parameter Set parameter to 2 and Relay 1 function to 1 and read the

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

1450 rpm, unic | rpm — 1450 (05AAh}
17000 W, unit 1 W — 17000 (4268h)

20 Modbus RTU Emotren AB 01-3853-01r1
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Request message.

Fleld name Hex value
Slave address 01
Function 17
Start read address HI 00
Start read address LO 03
Number of read Regs HI 00
Number of read Regs LO 02
Start write address HI 00
Start write address LO 15
Number of write Regs HI 00
Number of write Regs LO 02
Byte count 04
Data HI Reg 21 (15h) 00
Data LO Reg 21 (15h) 02
Data HI Reg 22 (16h) 00
Data LO Reg 22 (16h) 01
CRC LO 62
CRC HI 77

Response message.

Fleld name Hex value
Siave address 01
Function 17
Byte count 04
Reg no. 3, (3h) data HI 05
Reg no. 3, (3h) data LO AA
Reg no. 4, (4h) data HI 42
Reg no. 4, (4h) data LO 68
CRC LO E8
CRC HI 85
Emotron AB 01-3853-01r1 Modbus RTU 21
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See section 4.7, page 42 for all parameters change-able with this function code.

24 Errors, exception codes

Two kinds of errors are possible:
* Transmission errors.

*  Operation errors.

2.4.1 Transmission errors
Transmission errors are:

¢ Frame error (stop bit error).
*  Parity error (if parity is used).
» CRCerror.

* No message at all.

These errors are caused by i.e. electrical interference from machinery or damage
to the communication channel (cables, contact, I/O ports etc.). This unit will
not act on or answer the master when a transmission error occurs. (Same result
as if a non-existing slave is addressed). The master will eventually cause a time-
out condition.

2.4.2 Operation errors

[f no transmission error is detected in the master query, the message is exam-
ined. If an illegal function code, data address or data value is detected, the mes-
sage is not acted upon but an answer with an exception code is sent back to the
master. This unit can also send back an exception code when a set (force) func-
tion message is received during some busy operation states.

Bit 8 (most significant bit) in the function code byte is set to a 1’ in the excep-
tion response message. Example with an illegal data address when reading an
input register.

22 Modbus RTU Emotron AB 01-3853-01r1
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EXCCP[;OD response message.

Field name Hex value
Slave address 01
Function 84
Exception code 02
CRC LO Cc2
CRC HI C1

lable 4 Exception codes.

Exc. code Name Description
) This unit doesn't support the func-
01 Iegal function tion code.
lllegal data The data address is not within its
02 ‘
address boundaries.
The data value is not within it's
03 lllegal data value houndaries.
06 Bus The unit is unable to perform the
Y request at this time. Retry later.
o7 Read only The data is not available for write
access.
Emotron AB 01-3853-01r1 Mocdbus RTU 23
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3. Installation

3.1 Installation on MSF-017 to MSF-145
Fig. 4 shows the parts of the MODBUS RTU optien.

Flat cable {0 the
control board.

MQDBUS RTU
option module.

R5Z32sub d Spol

connector.

Termination switch
S1,

RS485 4—pole connector
and counter piece.

Fig 4 MODBUS RTU option card,

WARNING: Opening the softstarter. Always switch off the mains
voltage before opening the softstarter,

Remove first the lid on che top side of the softstarter. Mount the option card
according to the sequence in Fig. 5.

Emotron AB 01-3853-01r1 Installation 25
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1) 4)
Remove the crigi- o Use tiewrap for strain|
nal lid before relief.

installing the |-

option card. J
. —

2)
= Mount the
3 screws

3 'y 1 in their
Mount the flat D ] i Eposmon.
cable betweenthe g A ATy o R

option card and iy - 1 7 e —
the control board, |
Either of the two  §
connectors on the
option card can be
used

Fig. 5 Installation of the option board.

b
W s}

Fig 6 Mounting of the option card seen from the top.

26 Installation Emotron AB 01-3853-01r1

Q-Pulse Id TM$904 Active 10/12/2014 Page 34 of 437




SP043 St Conel Street Nudged $Ps Electrical Switchboard OM Manual

3.2 Installation of MSF-170 to MSF-1400

Fig. 8

Emotron AB 01-3853-01r1 Installation 27
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7

Fig 9 Installation of the option board

33 RS485 Multipoint network

The RS485 porrt (see Fig. 4) is used for multi point communication. A host
computer (PC/PLC) can address {master) maximum 247 slave stations {nodes).

See Fig. 10.
BUS
MASTER
_RS485 .
VFX 2.0 MSF 2.0 VFX 2.0
Id 1 Id 2 Id 3
F10
Fig. 10 RS 485 mulitpoint network
28 Installation Emotron AB 01-3853-01r1
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3.3.1 RS485 connection

Table 5
RS485 pin Function
Ground
2 A-line
3 B-line
4 PE

The connector is a 4-pole male connector. The wiring should be done according
to Fig. 11.

Master Slave 1 Slave 2
. N GND A ) A GND X
2 RS485-A 2 R5488-A 2
3 AS4858 — R$4855 3
a % 4
Shleld Shleld
PE

Connection to Modbus Male connectors on
RTU Host PC/PLC Modbus RTU option cards

Fig. 11 RS485 wiring

3.3.2 RS485 termination

The RS485 network must always be terminated, to avoid transmission problem.
The termination must take place at the end of the network. In Fig. 11 this
means that the termination must take place at the slave 2 unit.

Switch S1 (see Fig. 4) sets the termination ON or OFF as indicated in the Fig.
12 and Fig. 13.

Emotron AB 01-3853-01r1 Instailation 29
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OFF

Do

F14
Fig. 12 Termination is OFF

T OFF

ON

F15
Fig 13 Termination is ON.

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

3.4 RS232 point to point network

The RS232 port is used for point to point communication as a master slave. See

fig Fig. 14.

pc |-—RS232. —-—A——_-—% Emotron product

| —

L .

F13

Fig. 14 RS232 point to point network
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3.4.1 RS232 connection

Table 6
RS232 pin Function
2 TX from module
3 RX to module
5 Ground

3.4.2 RS232 wiring

The RS232 port consists of a sub-D 9 pole female connector. The wiring should
be done according to Fig. 14.

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

Master Slave

%

GND

RS232-RX
@

@@ RS232.TX

k.®/ o

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

Fig. 15 RS232 wiring.

NOTE: Physical connectlon can be elther RS232 or R$485, not both on the
same time.
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4. Communication parameters

4.1 Set-up Communication Parameters

The following parameters have to be set-up:

*  Unir address.

+  Baud rate,

*  Paricy

*  Behaviour when conracr broken.

Setting up rthe communication parameter must be made in local "Control panel’
mode. See section 4.2.1, page 36.

Serial comm. unit address [270].

G Setting
2]70]5
Serial comm. unit address
Default: 1
Range: 1-247
1-247 Unit address.

Serial comm. baudrate [271]

12]7]1]9

9.

Serlal comm. baudrate

6

Default; 9.6 kBaud
Range: 2.4 - 38.4 kBaud
2.4-38.4 Baudrate.

Emotron AB 01-3853-01r1
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Serial comm. parity [272]

=510

Serlal comm. parity

o]

Default; 0

Range: 0,1

0 No parity

1 Even parity.
| parity

Serial comm, broken alarm [273]

If the softstarter is configured for control via serial communications (menu
[200} = 3) and the serial communication contact is broken during operation, an
F15 alarm can be configured to occur. In this menu the alarm can be enabled
and an action to be performed can be chosen. The following options are availa-

ble:

OFF

Serial communication contact broken alarm is disabled.

WARNING

Alarm message F135 is shown in the display and relay K3 is activated (for defalt
configuration of rthe relays). However, the motor is not stopped and operation

continues. The alarm message will disappear and the relay will be reset when the
fault disappears. The alarm may also be reser manually from the control panel.

COAST

Alarm message F15 is shown in che display and relay K3 is acrivated (for default
configuracion of the relays), The motor volrage is automarically swirched off,
The motwer freewheels undil it stops.
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STOP

Alarm message F15 is shown in the display and relay K3 is activated (for default
configuration of the relays). The motor is stopped according to the stop settings
in menu [320] - [325].

BRAKE

Alarm message F15 is shown in the display and relay K3 is activated (for default
configuration of the relays). The brake function is activated according to the
braking method chosen in menu [323] and the motor is stopped according to
the alarm brake settings in menu [326] - [327] (braking strength and braking

time).

A serial communication broken alarm is automatically reset when a new start
signal is given. The start signal can be given via control panel, remotely or via
serial communication depending on the control source chosen in menu 200.
Regardless of the chosen control source, it is always possible to initiate a reset via
control panel.

2730

Serlal comm. contact broken

0 F F ' (alarm code F15)

Default: 2
Range: ofFF 1,2,3,4
oFF Serial comm. contact broken disabled
1 Warning
2 Coast
3 Stop
4 Brake
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4.2 Serial communication as control source

The source from where operation and parameter settings are made is selected in
the Control Source parameter menu 200.

When serial communication control source (3) is selected, it is possible to:
*  Operate the soft starter only via serial comm.

¢ Set up parameters only via serial comm. Exceprions for the serial comm.
parameters described above.

+ Readout all view informarion and all parameters.
*  Set up the control source parameter from local MSF control panel.

+ Inspect all parameters from local MSF control panel.

4.2.1 Selection of control sources
Setting up the control source has to be done from the local MSF 2.0 control
panel.

20@08

Control source

Default: 2 {remote control)

Range: 1,2, 3

1 Control panel.

2 Remote control.

3 Serial communication control.

Independent of the chosen control source it is always possible to read ourall the
information in the softstarter via serial communication, both parameters and
view information.

NOTE: When Reset to factory settings is made via serial comm., the control
source will remain In serial comm. control.
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4.3

The product MSF menu column show the menu number on the control panel
for the parameter.

Parameter List

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

4.4 Coil status list

Table 7

Modbus Function/Name Range Comment Menu

no no.

0 Reset alarm 0,1 0->1=Reset

1 Start/Stop 0,1 Stop=0, Run=1

2 Jog forward 0,1 0=No Jog, 1=Jog

3 Jog reverse 0,1 0=No Jog, 1=Jog

4 Autoset 0,1 0->1=Auto-set 411
5 Reset power consumption |0, 1 0->1=Reset 732
20 ggg};‘gspa”e' lockedfor 1 1 |0=Unlocked. 1=Locked | 201
24 Enable US-units 0,1 0=0ff, 1=0n 202
25 P are” control 0,1  |0=No, 1=Yes 300
27 Bypass 0,1 Off, on; off=0, on=1 340
28 Power Factor Control PFC (0, 1 Off, on; off=0, on=1 341
29 PTC input 0,1 No, yes; no=0, yes=1 221
32 Jog forward enable 0,1 No, yes; no=0, yes=1 |334
33 Jog reverse enable 0,1 No, yes; no=0, yes=1 |335
36 Fan continuously on 0,1 Off, on; off=0, on=1 342
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4.5 Input status list
Table 8 Input status list

Mo::us Function/Name Range Range/Unit
2 Pre-alarm 0,1 0=No alarm, 1=Alarm
3 Pre-alarm max c,1 0=No atarm, 1=Alarm
4 Pre-alarm min 0,1 0=No alarm, 1=Alarm

4.6 Input register list

Table 9
Product
Modbus Function/Name Range/Unit Comments MSF
no
menu

0 Power consumption high word [ 0-2E9Q Wh 1 Wh<->1 731

1 Power consumption low word

2 Electrical power high word -2E9-2E9 W 1 Wh<->1

3 Electrical power low word

4 Output shaft power high word -2E9-2E9 kW 0.1 kW<->1 703

5 Output shaft power low word

6 Operation time high word 0-9999999 h 730

7 Operation time low word
10 Shaft torque high word -2E9-2E9 Nm 0.1Nm<->1 705
11 Shaft torque low word

. r23->HB =0,
16 Software version text LB =23 902
: v001 -> HB =0,

17 Software variant text (B =01 901
18 |current 0.0-65535A  |0.1A<->1 100/
19 Current phase L1 0.0-6553.5A 0.1A<->1 708
20 Current phase L2 0.0-6553.5A 0.1A<->1 709
21 Current phase L3 0.0-6553.5A 0.1A<->1 710
22 | Shafttorque in percentage units| 0 - 250% Tn 706
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Tubie 9
Product
Modbus Function/Name Range/Unit Comments MSF
no
menu
23 Line main voltage 0.0-7200V 0.1ve->1 701
24 Line main voltage L1-L.2 0.0-720.0V 0.1ve->1 711
25 Line main voltage L1-L3 0.0-720.0V 0.1ve->1 712
26 Line main voltage L2-L3 0.0-720.0V 0.1ve>1 713
See description
27 Softstarter type 1-19 in481 900
- 29 Analogue output value 0-100% 725
30 Serial comm. unit address 1-247 270
31 Serial comm, baudrate 2.4-38.4 kBaud [0.1kBaud <->1|271
. . 0=No parity
32 Serial comm. parity 1=Even parity 272
34 Actual parameter set 1,2, 3, 4 241
35 Qutput Shaft power % 0% -200% P, ?éi/
o
36 Softstarter temperature ggg_ggfoca,_- Oldeg<->1 |707
37 | Time to next allowed start 0-60 min 227
See description
40 Mode 1-8 in § 4.83.
41 Softstarter status 1-12 720
42 Digitaf input status 0000-1111 L<->0, He->1 (721
43 | Analogue/digital input value 0-100% 723
44 Analogue/digital input status 0,1 L<-»0, He>1 722
45 Relay status 000-111 L<->0, He>1 724
46 Used thermal capacity 0-150% gi?g/
47 Power factor 0.00-1.00 1.00 <-> 100 702
O = None,
50 Phase sequence 0,12 1 =RTS, ;ﬁ/
2=RST
‘ 51 Emotron product 2 2=MSF
( Emotron AB 01-3853-01r1 Communication parameters 39
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Table 9
Modb Product
odbus Function/Name Range/Unit Comments MSF
no
menu

Alarm list, latest error, time

100 stamp high word 0-9999999 h 1h<>1

101 Alarm list, latest error, time
stamp low word

102 [Alarm list, latest error 0-17 800
Alarm list, error 14, time stamp

103 high word 0-9999999 h 1 h<->1
Alarm list, error 14, time stamp

104 low word

105 | Alarm list, error 14 0-17 801
Alarm list, error 13, time stamp

106 high word 0-9999999 h 1h<->1 1
Alarm list, error 13, time stamp ‘

107 low word

108 | Afarm list, error 13 0-17 802
Alarm list, error 12, time stamp

109 high word 0-9999999 h 1h<>1
Alarm list, error 12, time stamp

110 low word

111 | Alarm list, error 12 0-17 803
Alarm list, error 11, time stamp

112 high word 0-9999999 h 1 h<->1
Alarm list, error 11, time stamp

113 low word

114 | Alarm list, error 11 0-17 804
Alarm list, error 10, time stamp .

115 high word 0-9999999 h 1h<>1
Alarm list, error 10, time stamp

116 low word

117 [ Alarm list, error 10 0-17 805
Alarm list, error 9, time stamp }

118 high word 0-9999999 h 1h<->1
Alarm list, error 9, time stamp

119 low word
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Table 9
Product
Mo::us Function/Name Range/Unit Comments MSF
menu

120 |Alarm list, error 9 0-17 806
Alarm list, error 8, time stamp

121 high word 0-9999999 h 1 h<->1
Alarm list, error 8, time stamp

122 low word

123 |Alarm list, error 8 0-17 807
Alarm list, error 7, time stamp ’ . i

124 high word 0-999999% h 1 h<->1
Alarm list, error 7, time stamp

125 low word

126 |Alarm list, error 7 0-17 808
Alarm list, error 6, time stamp g )

127 high word 0-9999999 h 1h<->1
Alarm list, error 6, time stamp

128 low word

129 | Alarm list, error 6 0- 17 809
Alarm list, error 5, time stamp X )

130 high word 0-9999999 h 1h<->1
Alarm list, error 5, time stamp

131 low word

132 |Alarm list, error 5 0-17 810
Alarm list, error 4, time stamp

133 high word 0-999999% h 1h<>1
Alarm list, error 4, time stamp

134 low word

135 [ Alarm list, error 4 0-17 811
Alarm list, error 3, time stamp )

136 high word 0-9999999 h 1 h<->1

137 Alarm list, error 3, time stamp
low word

138 |[Alarm list, error 3 0-17 812
Alarm list, error 2, time stamp g R

139 high word 0-9999999 h 1 h<->1
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Table 9
Product
Mo::us Function/Name Range/Unit Comments MSF
menu
140 f\larm list, error 2, time stamp
ow word
141 | Alarm list, error 2 0-17 813
Alarm list, error 1, time stamp
142 high word 0-9999999 h 1 h<->1
Alarm list, error 1, time stamp
143 low word
144 | Alarm list, error 1 0- 17 814 |
4.7 Holding register list
Table 10
Product
Mo::us Function/Name Range/Unit Comment MSF
menu
0 Nominal motor voltage 200.0-700.0v 0.1V<->1 210
1 Nominal frequency 50-60Hz 1 Hz<->1 215
2 Nominal motor current 25-200% Insoftin A 0.1 A<->1 211
3 Nominal motor speed 500 - 3600 rpm 213
Bit15=0
1 W<>1,
: 25-400% Pnsoftin | 0.001 hp<->1
4 Nominal motor power KW Bit15=1 212
0.1 kW<->1,
0.1 hp<->1
Nominal motor power factor |0.50-1.00 1.00 <-> 100 214
Analogue start-stop on-value [0-100% 502
Analogue star-stop off-value |0-100% 503
Analogue start-stop delay
8 time 1-999s 504
Off <-> 0,
. Menu 100 <-> 1,
9 Automatic return menu 0.1-159 Menu 101 <-> 2. 101
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Q-Pulse Id TMS904

Active 10/12/2014

Table 10
Modbus Product
no Function/Name Range/Unit Comment MSF
menu
10 Control source 1,2,3 200
11 Normal load 0-200% P, 412
12 Start defay power alarms 1-999s 402
13 g”eﬁgymwe' alarmresponse  151.90.0's 0.4s>1 404
“4 Max power alarm margin 0-100% Ppormar 1 403
115 'r‘gg; gr?;"eec'jglfy'a'arm 0.1-90.0's 0.1s->1 406
16 Max power pre-alarm margin [ 0-100% P ormal 405
17 g”é{‘a;”wer alarmresponse 1 1.90.0s 0.1s>1 410
18 Min power alarm margin 0-100% Prormal 409
19 e oy oatrm 0.1-90.0s 0.1s>1 408
20 Min power pre-alarm margin [ 0-100% P.orma 407
21 Select parameter set 0,1,23,4 240
22 Retay K1 0,1-19 530
23 Relay K2 0, 1-19 531
24 Relay K3 0, 1-19 532
25 Digital input 1 function 1,2,3,4,5,6,7 510
26 Digital input 2 function 1,2,3,4,5,6,7 511
28 Digital input 3 function 1,2,3,4,5,6,7 512
29 Digital input 4 function 1,2,3,4,5,6,7 513
30 K1 contact function 1,2 533
31 K2 contact function 1,2 534
Off<->Q,
32 Copy parameter set 0-12 1-2 <> 1, 242
1-3 <-> 2,
33 Stop method 1,2,3,4,5 320
34 Alarm braking time 1-120s 1s<->1 327
35 Alarm braking strength 0, 150-500% Off<->0 326
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Table 10
Modbus Function/Name Range/Unit Comment Prl{d':'l‘:glj;:=t
no menu
36 Analogue output value 1,2 3.4 521
a7 Analogue output 0.1,2,3, 4 520
38 Scaling analogue output, min | 0-500% 522
40 Scaling analogue output, max| 0-500% 523
2000 Initial voliage at start 25-90% U 313
2001 Start time 1-60s 1s<->1 315
2002 Step down voltage at stop 100-40% U 322
2003 Stop time 1-120s 1s<->1 325
2008 Initiat torque at start 0-250% T, 311
2009 End torque at start 25-250% T, 312
2010 Start method 1,2,3,4 310
2012 Current limit at start 0, 150-300% |, Off <-> § 314
2013 Braking strength 150-500% 324
2015 Torque boost current limit 0, 300-700% 1, Off <-> 0 316
2016 Torque boost active time 0.1-2.0s 0.1s5<->1 317
2017 Digita! input pulses 1-100 501
2018 Slow speed strength 10-100 330
2019 Slow speed time at start 0,1-60s Off <> 0O 331
2020 Slow speed time at stop 0, 1-80s Off <-> 0 332
2021 DC-brake at slow speed 0, 1805 Off <> 0 333
2022 Internal protection class 0,2-405 lsg<>1 222
2023 Number of starts per hour 0, 1-99 225
2024 Locked rotor alarm 1.0-10.0 1.05<->10 229
2025 Unbalance voltage level 2-25% U, 431
2026 |FegEinse dly e Tigos
2027 Over vollage level 100-150% U, 434
2028 ggs;pr:?nse delay over voltage 1.90 5 151 435
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Table 10
Modbus 'Functlon/Name Range/Unit Comment Prl':,'l‘:shljrﬁt
no menu
2029 Under voltage level 75-100% U, 437
2030 ?gg%‘l’gfrﬁ delay undervolt- 14 g5 ¢ 1s<>1 438
2031 Reset to factory settings 0,1 243
2033 End torque at stop C-100% of T, 321
034 | Braking method %:f’g\?:r?eicb?;?(‘;e; 323
2035 Analogue/digital input 0.1,2,3,4,56,7 500
2036 Min. time between starts 0, 1-60 min 1 min<->1 226
2037 Thermal motor protection 0,123 4 220
2038 Start limitation 0,12 224
2039 Locked rotor alarm 0,12, 228
2040 Singie phase input failure 1,2 230
2041 g:prirreerg limit start time 0.1,2, 3.4 231
2042 Serial comm. contact broken {0, 1,2, 3,4 273
2043 Max power alarm 0,123 4 400
2044 Min power alarm 0,123, 4 401
2045 External alarm 0,1.2,3,45 420
2046 Voltage unbalance alarm 0,1,2,3 4 430
2047 Over voltage alarm 0,123, 4 433
2048 Under voltage atarm 0,12 3,4 436
2049 Phase reversal alarm 01,2 440
2050 Autoreset attempts 0-10 Off <> 0 230
2051 ;Zf;ggletmotor protection 0, 1-3600 s Off<->0,1s<->1 | 251
2052 Start limitation autoreset 0, 1-3600 s Off<->0, 1 5<->1 252
2053 Locked rotor alarm autoreset | 0, 1-3600 s Off<-20, 18<->1 253
2054 gfgl’fe”dt Srmit startime 0, 1-3600's Off<-»0, 1s<->1 | 254
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Table 10
Product
Modbus Function/Name Range/Unit Comment MSF
no
manu

2055 Max power alarm autoreset |0, 1-3600 s Off<->0, 15<->1 255
2056 Min power alarm autoreset 0, 1-3600 s Off<->0, 1 5<->1 256
2057 External alarm autoreset 0, 1-36800 s Off<->0, 1 5<->1 257
2058 Phase input failure autoreset | 0, 1-3600 s Off<->0, 15<->1 258

Valtage unbalance alarm
2059 autoreset 0,1-3600 s Off<->0, 1 5<->1 259
2060 Over voltage alarm autereset |0, 1-3600 s Off<->0, 1 5<->1 260
2061 | ndervoltage alarm autore 1 13600 Off<->0, 15<->1 | 261
2062 gstrial communication autore- 0. 1-3600's Off<->0, 15<->1 262

Softstarter overheated
2063 autoreset G, 1-3600s Off<->0, 1 5<->1 263

4.8 Parameter description

Far more information on any paramerer/funcrion, see MSFE 2.0 Softstarcer
[nStruCtiOl‘l manual.

481 Softstarter type {(Input register 27)
Table I Softstarter type

1 M5F-017 2 MSF-030 |3 MSF-045 |4 MSF-060 5 MSF-075 |6 M5F-085

7 M5F-110 8 MSF-145 |9 MSF-170 |10 M5F-210 |11 MSF-250 {12 MSF-310
13 MSF-370 |14 MSF-450 |15 MSF-570 |16 MSF-710 17 MSF-835 |18 M5F-1000 |
19 M5F-1400 ]

4.8.2 Serial comm. contact broken {(Holding register
2042)

Communication is considered lost if no request is made to this unit within 15
sec. See section 4.1, page 33

46 Communication parameters Emotron AB 01-3853-01r1
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48 Communication parameters
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5. CRC Generation

The CRC is started by first pre-loading a 16-bit register to all 1's. Then a proc-
ess begins of applying successive eight-bit bytes of the message to the current
contents of the register. Only the eight bits of data in each character are used for
generating the CRC. Start and stop bits, and the parity bit, do not apply to the
CRC.

During generation of the CRC, each eight-bit character is exclusive OR-ed with
the register contents. The result is shifted in the direction of the least significant
bit (Isb), with a zero filled into the most significant bit (msb) position. The Isb is
extracted and examined. If the Isb was a 1, the register is then exclusive OR-ed

with a preset, fixed value. If the Isb was a 0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last
(eighth) shift, the next eight-bit character is exclusive OR-ed with the register’s
current value, and the process repeats for eight more shifts as described above.
The final contents of the register, after all the characters of the message have
been applied, is the CRC value.

5.1 Generation in steps:
*  Step 1 Load a 16-bit register with OxFFFF (all 1’s). Call this the CRC regis-

ter.

* Step 2 Exclusive OR the first eight-bit byte of the message with the low
order byte of the 16-bit CRC register, putting the result in the CRC register.

*  Step 3 Shift the CRC register one bit to the right (toward the Isb), zero-fill-
ing the msb. Extract and examine the Isb.

* Step 4 If the Isb is 0, repeat Step 3 (another shift). If the Isb is 1, Exclusive
OR the CRC register with the polynomial value 0xA001 (1010 0000 0000
0001).

*  Step 5 Repeat Steps 3 and 4 until eight shifts have been performed. When
this is done, a complete eight-bit byte will have been processed.

*  Step 6 Repeat Steps 2 ... 5 for the next eight-bic byte of the message. Con-
tinue doing this uncil all bytes have been processed.

. *  Result The final contents of the CRC register is the CRC value.

Emotron AB 01-3853-01r1 CRC Generation 49
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*  Step 7 When the CRC is placed into the message, its upper and lower bytes
must be swapped as described below.

¢ Placing the CRC into the Message

*  When the 16-bit CRC (two eight-bit bytes) is transmitted in the message,
the low order byte will be transmitted first, followed by the high order byte -
e.g., if the CRC value is 0x1241.

Table 13

Message

CRC LO 41
CRC HI 12

Example of CRC Generation Function

An example of a C language function performing CRC generation is shown on

this page.
The function takes two arguments:

* Unsigned char *puchMsg; A pointer to the message buffer containing
binary dara to be used for generating the CRC.

*  Unsigned int usDatalen; The quantity of bytes in the message buffer.
The function returns the CRC as a type unsigned int.
*  Unsigned int CRC16 (unsigned int usDatalen, unsigned char *puchMsg)

50 CRC Generation Emotron AB 01-3853-01r1
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#define CRC_POLYNOMIAL 0xA001
unsigned int cre_reg;
unsigned char i,k;
crc_reg = OxFFFF;
for (i=0 ; i<usDartalen ; i++)
{

crc_reg A= *puchMsg+ +;
for (k=0 ; k<8 ; k++)
{
if (cre_reg & 0x0001)
{
cre_reg >>= 1;

crc_reg "= CRC_POLYNOMIAL;

Fig 16 CRC example.

Emotron AB 01-3853-01r1 CRC Generation 51
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1. MOUNTING DESCRIPTION

1.1 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.

2 MOUNTING DESCRIPTION
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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

Position Description

Remove the original lid on top before installing the

1 option.

Position Description
- Mount the option into place with 3x M3x4 screws i
+ 3 x washers.
3 Mount flat cable between control board and option.
Note! Polarity! (see step 1}
4 : MOQUNTING DESCRIPTION
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MSF 310-1400

Position Description

1 Start by removing the lid.

Position Description

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

Cannect the flat cable between the aption and can-

3 trol board. Note! Polarity! (see step 1)

MOUNTING DESCRIPTION 5
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Position Description

Connect the flat cable between the option and con-

3 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
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Position Description

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

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 cabie (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

Q-Pulse Id TMS904
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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 3-4

Position Description

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

Connect the flatcable to scom option. Note! Polar-
ity! (see step 1).

1

MOUNTING DESCRIPTION 10
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FDU and VFX size 3-4

Position

Description

3

Fasten the flat cable between option and controf-

board with a clip.

FDU and VFX size 5

Position

Description

1

Connect flatcabie to scom option. Notet Polarity!

(see stlep 1).

Mount the option on 3 x M3x35 metal spacerswith

3 x M3x4 screws + washers.

MOUNTING DESCRIPTION

Q-Pulse Id TMS904
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Combination: VFX size 2 with scom and CRIO option

Position Description

1 CRIO option.

Combination: VFX size 5 (or 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 control board.

Combination: VFX with both scom and Encoder option

Position

Description

Fasten flat cable with clip.

Encoder option on top of control board.

MOUNTING DESCRIPTION

Q-Pulse Id TMS904
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1.3 General information

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

Position Description
1 Superfluous flat cable fength should be foided
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 1s not the logical number inside the actual MOD-
BUS message.

The following table explains the relations between lagical
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 - 3999 (Logical-30001)
Holding Registers | 40001 - 50000 | 0 - 8999 (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/funcrion, see
[nstruction 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 | ModbUS | pynction,/Name Range,/ Unit MSF
no menu
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Jog forward Stop=0, Run=1
4 3 Jog reverse Stop=0, Run=1
5 4 Auto-set monitor 0->1 = Auto-set 089
Reset power con- o1
6 5 sumption 0->1 = Reset 206
26 25 Pump control Off, on; off=0, on=1 022
27 26 Fuj voltage start ot on; off=0, on=1 | 024
28 27 By pass Off, on; off=0, on=1 032
29 28 Power factor control \oet, on; off=0, on=1 | 033
30 29 Motor PTC input No, yes; no=0,yes=1| 071
Run at single phase . _ _
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
Modbus Product
logical Mo:(l)) us Function/Name Range/Unit MSF
no menu
Locked key- _ _
10001 |0 board info O-Unlocked, 1=Locked 221
O=No Pre-Alarm,
10003 |2 Pre-Alarm status 1=Pre-Alarm
Max Pre-Alarm |0=No Pre-Alarm,
10004 |3 status 1=Pre-Alarm
; Min Pre-Alarm 0=No Pre-Alarm,
10005 14 status 1=Pre-alarm
PARAMETER LIST FOR MSF 17
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2.3  Input register list
Table 2 Input register fist
Modbus Product
logial Mo::us Function/Name Range /Unit MSF
no menu
30001 (o] Power consumption high word [0-2E9 Wh,1Wh<->1 205
30002 1 Power consumption low word 205
30005 4 Output shaft power high word |O-+2E9 W,1 W<>1 |203
30006 5 Qutput shaft power low word 203
30007 6 Operation time high word 1 hour <->1 208
30008 7 Qperation time low word 1 hour <->1 208
30011 | 10 |Shaft torque high word O r2E8Nm, 0.INM a7
30012 11  |Shaft torque low word " 207
. r01==> HB = release
30017 16 |Software version code, LB =01
30018 § 17 |Software variant i%?_l’_':) HB =018
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 0-19
1= Keyboard
30029 | 28 En%'(‘jte”" start by / Control |5 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 list (continuing)
Modbus Product
logial Mo:bus Function/Name Range/Unit MSF
no o menu
. 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%<> 1 090
. 30.0-100.0°C,
30037 36 |Heatsink temperature 0.1°C <=> 1
30041 40 |Operation mode 1-7
30042 41 |Operation status 1-11
30047 46 |Used thermal capacity 0-150 %, 1%<->1 073
30048 47 |Power factor 0.00-1.00,0.01<>1 (204
0-2
0 = None,
30051 50 Phase sequence 1 = RST, 087
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. |904
30115 114 |(Trip message 5 See trip message 1. |205
30118 | 117 |Trip message 6 See trip message 1. {906
PARAMETER LIST FOR MSF 19 .
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Table 2 Inpur register list (continuing)
Modbus Product
logial Mo::us 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 Mo::us Function/Name Range/Unit MSF
no menu
; 200.0-700.0V
40001 |0 Nominal motor voltage 0.1V<->1 041
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 motpr 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 |3 Go00; Go8 Phi = 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 |15 delay VFB 40014 is used for | 093
all delays”
40017 (16 Max pre-alarm 5-200% Pn 1%<->1 094
40018 117 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 (MR Pre-BlarMIesPONSE 16,195 0sec 0.15<>1 | 097
40021 (20 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 123 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
0= OFF, No analogue
output.
40038 |37 AnOut 1, setup 1= 0-10V/0-20mA 054
2= 2-10V/4-20mA
40040 (39 AnOut 1, scaling 5-150% 1% <> 1 056
42001 (2000 Initial voltage at start 25-90% U, 1% Un<->1 001
42002 {2001 Start time ramp 1 1-60sec, 1 sec<->1 002
42003 (2002 Step down voltage at stop {100-40% U,1% Un<->1| 003
42004 (2003 |Stop time ramp 1 Off,1-120sec, 1s<->1 004
42005 12004 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 Off,1-120sec, 1s<->1 014
42009 |2008 Initial torque at start 0-250% Tn,1% Tn<->1 016
50-250% Tn,
42010 |2009 |Endtorque at start 1% Tne.>1 017
Off = Torque control
OFF
1 =Llinear
42011 |2010 |Torque control characteristic. 025
2 = Square
characteristic.
Voitage ramp with current |Off, 150-500% In
42012 12011 e 1% In<>1 020
. Off, 150-500% In
42013 |2012 [Current limit at start 19 In<->1 021
- 100-500% In
42014 (2013 |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 Mo::us Function/Name Range/Unit MSF
no menu
. 300-700% In
42016 |2015 |Torque boost current limit 1% In<->1 031
. . Off, 0.1-2.0sec
42017 |2016 |Torque boost active time O1sec<.s1 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 12021 Slow speed DC-Brake time |Off, 1-60sec, 1s<->1 |040
42023 |2022 2’:2;‘5" thermal protection |t 5 40sec, 15<->1 072
42024 2023 Starts per hour Ii.mitation Off, 1-90/hour, 1<->1 |074
Off, 0.1-10.0sec
42025 (2024  {Locked rotor alarm 0.1 sec<>1 075
42026 12025 jVoltage unbalance alarm 2-25% Un, 1% Un<>1 (081
42027 |2026 |Response delay voltage | ofr 1.60sec, 1sec<->1]082
100-150% Un
42028 |2027 |Over voltage alarm 1% Un<>1 083
42029 |2028 gge:ponse delay over volt- ¢t 1 gosec, 1s<->1 |084
75-100% Un
42030 (2029 {Under voltage alarm 1% Un<->1 085
Response delay under volt- [Off, 1-60sec,
42031 12030 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 End torque at stop 0-100% of T,;, 1%<->1 |19
1=dynamic brake;
42035 (2034 [Brake method J=reverse brake 36
. . 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 (Logical-1)
. 30001 - ,
Input Registers 40000 0 - 9999 (Logical-30001)
: : 40001 - .
Holding Registers 50000 0 - 9999 (Logical-40001)

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

For more information on any parameter/function, see Instruc-
tion Manual VEB/VFX.

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, e _
10 9 Overtemp trip Off, on; off=0, on=1| 242
11 10 |Autorestart, 1%t [Off, on; off=0, on=1| 243
Auto-restart, . _ _
12 11 Overvolt D Off, on; off=0, on=1| 244
Auto-restart,  Aff _
13 12 Overvolt G Off, on; off=0, on=1]| 245
Auto-restart, . _ —
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— _
i6 15 External trip Off, on; off=0, on=1| 248
Autorestart, e _
17 16 Phase 10ss motor Off, on; off=0, on=1| 249
Auto-restart,  NFf_ _
18 17 Alarm Off, on; off=0, on=1| 24A
Autorestart, e _
19 18 Locked rotor Off, on; off=0, on=1| 24B
20 19 |Autorestart, Off, on; off=0, on=1{ 24C
Power fault P T
Auto-reset, A —
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

Q-Pulse Id TMS904

Active 10/12/2014

Page 86 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

3.2 Input register list
Table 5 Input register list
Modbus Product
logical Mo::us Function/Name Range/Unit VFB/VFX
no menu
30001 | 0 |Powerconsumption NEN o9 wh, 1 Whe>1 | 6FO
Power consumption low
30002 1 word 6F0
30003 2 Electrical power high word [0 -+ -2E9Q W, 1 W<->1 640
30004 3 Electrical power low word 640
Output shaft power high O-+-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 6E0
30010 9 Mains time min 0-59 Min, 1 min<->1 6EO
) O- +2E8 Nm,
30011 10  |Shaft torque high word 0.1Nm <->1 620
30012 11 Shaft torque low word " 620
30013 12  |Process speed high word 1-+-2E8Rpm, 6G0
g 1 rpm<->1000
30014 13 Process speed low word " 6G0
30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610
30016 15 Shaft speed low word " 610
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, 0.1V<->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
O=Remote,
30029 28 r(%c())r:j'(gol start by / Control 1=Keyboard,
2=Serial comm
0O=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 0.1°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)
“I’:)og(:(tz):ls Mo:: us Function/Name Range/Unit VFI’:g%J/gtx
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 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 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 (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 S 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 0-65535 h, 1h<->1 7A0
30129 128 |Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 |Trip message 10 See trip message 1. 7A0
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3.3 Holding register list

Table 6  Holding register list

Modbus Product
logical MOUbUS|  Eunction/Name Range,/Unit VFB/VFX
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% 1_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 OfOff 251
\ 1=0n
K 0=0ff,
! 1=Max,
40011 11:0 Aarm select 2=Min, 811
k 3=Min+max
X 0=0ff,
40012 |11 Ramp enable 1-0n 812
40013 |12 Start delay monitor 0-3600sec 813
40014 {13 Max alarmresponse |4 1_ 90 osec 814
delay
40015 |14 Max alarm limit 0-400% Tn 816
40017 |16 Max pre-alarm 0-400% Tn 817
40019 |18 Min alarm limit 0-400% Tn 818
40021 |20 Min pre-alarm 0-400% Tn 819
0=A, 4=DI3,
1=B, 5=DI3+4,
40022 |21 Parameter set 2=C. 6=Comm 234
3=0,
40023 |22 Relay 1 021 451
PARAMETER LIST FOR VFB/VFX : 29
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Modbus Product

logical Mo::us Function/Name Range/Unit VFB/VFX

no meny

40024 |23 Relay 2 0-21 452
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-+4.00,0.01 <> 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 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=0ff,

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

. 1=Speed, 4=Current,

40037 |36 AnOut 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

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

. 1=Speed, 5=El.power,

40042 |41 AnOut 2, function 2=Shaft power, 6=Outp. 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
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Table 6  Holding register list (continuing)

Modbus ' ' Product
logical Mo:gus Function/Name Range/Unit VFB/VFX
no ' menu
40045 |44 AnOut 2, gain -4.00- +4.00,0.01 <> 1 439
40046 |45  |AnOut 2, bipolar o=oft, 43A
"0=Speed, 1=Torque,
2=Shaft_Power, 3=El Power,
4=Current, 5=0utput Voltage,
6=Frequency,
40063 |62 CA1 Value 7=DC voltage, 8=Tempera- |821
ture, 9=Energy, 10=Run
Time,

11=Mains Time, 12=Process
Speed, 13=Anin1, 14=Anin"

40064 |63 CA1 Level 0-1E6 depending on 40063 |822
"0=Speed, 1=Torque,
2=Shaft_Power, 3=E| Power,

4=Current, 5=0Output Voltage,
6=Frequency,

40065 (64 CA2 Value 7=DC voltage, 8=Tempera- 823
ture, 9=Energy, 10=Run
Time,

11=Mains Time, 12=Process
Speed, 13=Anin1, 14=Anin"

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

"0=DigIn1, 1=DigIn2,
2=Digin3, 3=DigIn4, 4=Acc,
5=Dec,

6=I12t, 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,"

"0=Digln1, 1=DigIn2,
2=DigIn3, 3=DigIn4, 4=Acc,
5=Dec,

6=I2t, 7=Run, 8=Stop,
9=Trip, 10=Max Alarm,
11=Min Alarm, 12=Vlimit,
13=AtMaxSpeed, 14=Climit,
15=Tlimit, 16=0Overtemp,
17=0Overvolt G, 18=0vervolt
D"

40067 |66 CDh1 825

40068 |67 CcD2 825

PARAMETER LIST FOR VFB/VFX 31
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Table 6  Holding register list (continuing)

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

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

40069 |68 Logic Y Arg1l 3=1A2, 4=CD1, 5=ID1, 831
6=CD2, 7=ID2

40070 |69 Logic Yop 1 1=&, 2=+,3=4 832
0=CA1, 1=IA1, 2=CA2,

40071 |70 Logic Y Arg2 3=IA2, 4=CD1, 5=ID1, 833
6=CD2, 7=ID2

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

40073 |72 Logic Y Arg3 3=IA2, 4=CD1, 5=ID1, 835
6=CD2, 7=ID2
0=CA1, 1=!A1, 2=CA2,

40074 |73 Logic Z Argl 3=IA2, 4=CD1, 5=!D1, 841
6=CD2, 7=ID2

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

40076 |75 Logic Z Arg?2 3=1A2, 4=CD1, 5=!D1, 843
6=CD2, 7=ID2

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

40078 |77 Logic Z Arg3 3=!A2, 4=CD1, 5=!D1, 845
6=CD2, 7=ID2

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

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

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

41004 |1003 |[Operation.run stop ctrl éfg&i&:{board, 4=Comm/ 213
2=Comm,

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

41006 11005 |Utility.auto restart mask |16-bit mask

41007 {1006 |Utility.auto restart 0-10 241

41008 [1007 |Digin1 0-11 421

41009 [1008 |Digin 2 0-11 422
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Table 6  Holding register list (continuing)

Modbus Product
logical MO::US Function/Name Range /Unit VFB/VFX
no menu
41010 |1009 |Digin 3 011 423
41011 [1010 Digin 4 0-11 424
41014 |1013 |DigOut 1 0-21 441
41015 |1014 |DigOut 2 0-21 442
41018 |1017 |Crio enable 0=0ff, 281
1=0n
0=4-Speed,
41019 |1018 |Crio control 1=3-pos, 282
2=Analogue
41020 (1019 |Criorelay 1 0-21 283
41021 {1020 |Criorelay 2 0-21 284
O=None, 3=m/s,
41022 11021 Process unit 1=rpm, 4=/min, 6G1
2=%, 5=/hr
41023 11022 Process scale 0-10.000, 0.0001 <=>1 6G2
0O=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
2=Shaft power,8=Temp,
41024 {1023 |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 [1028 [Serial com. Baud-rate 2=4800 5=38400 261
3=9600,
41031 |1030 [Serial contact broken %:gContinue, 1=Trip, 2=Warn-
41032 [1031 |MVB card on/off o=ort 291
PARAMETER LIST FOR VFB/VFX 33
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Table 6  Holding register list (continuing)

Modbus Product
logical |MO4PUS| Fynction/Name Range,/Unit VFB,/VFX
no menu

41081 (1080 |[Dev Delay 50-999ms
21082 |1081 |Set Load 25-100%, 101%=0ff
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Table 7 Parameter set A -

T VFB/VFX *kx -
Parameter set A
41101 {1100 |Acceleration time |0.00-3600.00 311
41102 (1101 |Deceleration time {0.00-3600.00 313
411031102 |Q-stop time 0.00-3600.00 31B
41104 (1103 |Acceleration shape gzggi?\r/’e 312
41105 |1104 |Deceleration shape gzg—gi?\?e 314
41106 (1105 |Q-stop shape O=Linear
41107 |1106 |[start mode O=fast, 1=Normal DC 315
41108 (1107 |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
a1111 {1110 |yalt before brake 16 0.3 00, 0.015<>1 319
411121111 |Vector brake 0=oft, 31A
41113]1112 |Spinstart 0=ott, 31C
41114{1113 |Motor pot function |J-yadtle, 325
O=Scale,
411151114 |Minspeed mode 1=Limit, 323
2=Stop

411161115 |Minimum speed 0- Maximum speed, 321
4111711116 |Maximum speed Minimum speed-2*motor sync speed, 322
4111811117 |[Preset speed 1 0-2*Motor sync speed, 326
4111911118 {Preset speed 2 0-2*Motor sync speed, 327
41120 (1112 |Preset speed 3 0-2*Motor sync speed, 328
41121 (1120 (Preset speed 4 0-2*Motor sync speed, 329
41122 (1121 |Preset speed 5 0-2*Motor sync speed, 32A
41123 (1122 |Preset speed 6 0-2*Motor sync speed, 328
41124 (1123 |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
41127 |1126 |Skip speed 2 Low |0-2*Motor sync speed, 32F
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Table 7 Parameter set A (continuing)
¥ ¥k %k ¥ ¥k ok VFB/VFX * ok ok ¥ ¥k K
Parameter set A

411281127 [Skip speed 2 High [0-2*Motor sync speed, 32G

411291128 [Jog speed 0-x2*Motor sync speed, 32F

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

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

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

41133 |1132 [Flux optimization  |=or" 344
0=0ff,

4113411133 |PiD-controller 1=0n, 345
2=Invert

411351134 g;?r‘]””tm”e' P 10.130.0, 0.1<>1 346

411361135 | 1ocontrollerl 16 01.300.00s, 0.01s<>1 347

41137|1136 | 10controllerD 16 01.30,00s, 0.015<->1 348

411381137 |LOW Voltege OVer™ 1o-0tf, 1-0n 351

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

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

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

4114211141 (Motor 12t current (0-150% inverter i_nom, 0.1A<->1 355
O=R,

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

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

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

41146 (1145 |overvolt_ctrl 0=0N, 1=0FF 356

PARAMETER LIST FOR VFB/VFX

Q-Pulse |d TMS904

Active 10/12/2014

36

Page 97 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

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

¥k *Ex VFB/VFX Parameter set C | *** | ***
41301- 41399 | 1300-1398 | /* Parameter set C */

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

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

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

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 -10000 0 - 9999 (Logical-1)
. 30001 - .
Input Registers 20000 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/function, see
Instruction Manual FDU.
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4.1 Coil status list
Table 8  Coil status list
Modbus | Modbus Product
logical no no Function/Name Range /Unit FDU menu
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Run Right 1=Run R
4 3 Run Left i1=RunL
5 4 Auto-set monitor [0->1 = Auto-set 816
Reset power con- _
6 5 sumption 0->1 = Reset 601
7 6 Reset Run-Time |0->1 = Reset 6B1
8 7 Reset Trip Log 0->1 = Reset 780
Auto-restart, Off, on; off=0,
10 9 Overtemp trip on=1 242
11 10 |Autorestart, 12t |OfF O3 Off=0, ) 545
Auto-restart, Off, on; of f=0,
12 11 Overvolt D on=1 : 244
Auto-restart, Off, on; off=0,
13 12 Overvolt G on=1 245
Autorestart, Off, on; off=0,
14 13 Overvolt L on=1 246
15 14  |Autorestart, PTC gﬁf:'fn; off=0, 247
Auto-restart, Off, on; off=0,
16 15 External trip on=1 248
Autorestart, Off, on; off=0,
17 16 Phase 1oss 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=1 248
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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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 24
. 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 |Powerconsumption Nigh 165p9 wh, 1 Whe>1 | 6D0
Power consumption low
30002 1 word 6D0
30003 2 Electrical power high word |0 -+ -2EQ W, 1 W<->1 630
30004 3 Electrical power low word 630
30007 6 Operation time highword |0-65535 h, 1 h<->1 6B0
30008 7 Operation time low word 0-59 Min, 1 min<->1 6B0
30009 8 Mains time hour 0-65535h, 1 h<>1 6C0
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
30013 | 12 |Process speed highword |1+ 2E8 Rpm, 6E0
p 1 rpm<->1000
30014 13 Process speed low word " 6E0
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 0-6553.5A, 0.1A <> 1 | 640
30023 22 Output voltage 0-6553.5V, 0.1V<>1 [ 650
30028 27 Product type number 910
O=Remote,
30029 o8 Sn%r:jtéol start by / Control 1=Keyboard,
2=Serial comm
PARAMETER LIST FOR FDU - 44
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Table 9 Input register list (continuing)
Modbus Product
logical Modbus Function/Name Range/Unit FDU
no no menu
0O=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 0.1°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 6BO
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 |Triptime1h 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
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Table 9 Input register list (continuing)
I\lno.:,g(;g;ls Mo::us Function/Name Range/Unit Prggﬁct
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 5h 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 (Triptime 10 h 0-65535 h, 1h<->1 7A0
30129 128 |Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 |Trip message 10 See trip message 1. 7A0
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4.3 Holding register list
Table 10 Holding register list
Modbus Product
logical Mo:: us 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% |_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
40008 |7 Remote input level edge O=Level, 215
1=Edge
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 14 4. g9 gsec 814
delay
40015 (14 Max alarm limit 0-400% Tn 816
40017 (16 Max pre-alarm 0-400% Tn 817
40018 |17 dMeiIr;;alarm 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 2 021 452
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Table 10 Holding register list (continuing)

Modbus Product
logical Mo:(l)) 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 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, 0.01 <> 1 419
O=Torque,

. 1=Speed, 4=Current,

40037 |36 AnOut 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 AnQut 1, gain -4.00-+4.000.01 <> 1 434
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40042 (41 AnOut 2, function 2=Shaft power, 6=Outp. 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

40045 |44 AnOut 2, gain -4.00 - +4.00, 0.01 <> 1 439
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Table 10 Helding register list {continuing)

Modbus
logical
no

Modbus
no

Function/Name

Range/Unit

Product
FDU
menu

40062

61

Aarm select

Q=0ff, 1=max, 2=min,
3=min+max

812

40063

62

CA1 Value

"Q=Frequency, 1=Torque
(Nm),

Z2=Torque(%), 3=E1 Power,
4=Current,

5=Voltage, 6=DC Voltage,
7=Temp,

8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=AniIn1i,
12=AnIn2"

821

40064

63

CA1 Level

"O=Frequency, 1=Torque
(Nm},

2=Torque(%), 3=El Power,
4=Current,

5=Voitage, 6=DC Voltage,
7=Temp,

8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"

822

40065

64

CAZ2 Value

"O=Frequency, 1=Torque
(Nm),

2=Torque{%), 3=El Power,
4=Current,

5=Voltage, 6=0C Voltage,
7=Temp,

8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Aninl1,
12=Anin2"

823

40066

65

CAZ Level

"O=Frequency, 1=Torque
{Nm),

2=Torque(%), 3=El Power,
4=Current,

S=Voitage, 6=DC Voltage,
T=Temp,

8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Aninl,
12=Anin2"

824
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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=DigIn8,
6=DigIn7, 7=Acc, 8=Dec,
9=12t, 10=Run, 11=Stop,

40067 166 |COL 12=Trip, 13=Max Alarm,  |82°
14=Min Alarm, 15=Vlimit,
16=Flimit, 17=Glimit,
18=Tlimit, 19=0vertemp,
20=0vervolt G,
0=DigIn1, 1=DigIn2,
2=DigIn3, 3=Digin4,
4=DigIn5, 5=DigIn6,
6=DigIn7, 7=Acc, 8=Dec,
9=12t, 10=Run, 11=Stop,

40068 |67 Ch2 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 |69 Logic Z 828

40071 |70 Logic Y 829

40072 |71 Logic Y 830

40073 |72 Logic Y 831

40074 |73 Logic Z 832

40075 |74 Logic Z 833

40076 |75 Logic Z 834

40077 |76 LogicZ . . 835

40078 |77 Logic Z . 836

41001 |1000 |Comm. ref.

O=Remote,

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

41004 |1003 |Operation.run stop ctrl éi?i(r?{board, 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 Mo:(!))us Function/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 0-11 421
41009 (1008 |Digin 2 0-11 422
41010 (1009 |Digin 3 0-11 423
41011 (1010 |Digin4 011 424
41012 (1011 |Digin 5 0-11 425
41013 (1012 |Digin 6 0-11 426
41014 (1013 |DigOut1 0-21 441
41015 (1014 |DigOut 2 0-21 442
0=None, 3=m/s,
41022 1021 Process unit 1=rpm, 4=/min, 6E1
2=%, 5=/hr
41023 (1022 |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 ([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 1-247 252
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)
“l’:)og?::f Mo:(l))us Function/Name Range/Unit Prl?l‘)jll.llct
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”
41039 |1038 |No of Drives 1-4 w/o rio, 1-6 with rio 282
41040 |1039 Select Drive 0=Sequence, 1=Run Time 283
41071 |1070 |Start Delay 0-30s (Default: 0) 28M
41073 |1072 |Stop Delay 0-30s (Default: 0) 280
41075 |1074 |Standby Freq 0-100Hz (Default: 0) 28Q
41077 |1076 |Stdby Delay 0-60s (Default: 0) 28R
41078 (1077 |Act.Level 0-100% (Default: 0) 28S
41079 |1078 |Act.Rise/Fll O=Rise, 1=Fall (Default: 0) 287
41080 |1079 |Digitalin 7 427
41081 (1080 |Digitalin 8 428
41082 11081 ([Lower Band 288
41083 |1082 |Upper Band 287
41084 1083 [Lower Band Limit 28C
41085 |1084 |Upper Band Limit 288
41086 |1085 |[Settle time 28D
41087 |1086 |Transition frequency 28E
41088 |1087 [Use Inputs 28)
41091 {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 ?ﬁg’ﬁ;j” at master 286
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Table 10 Holding register list (continuing)

Modbus Product
logical Modbus Function/Name Range/Unit FDU
no no menu
41098 |1097 [Change condition 284
41089 (1098 |Change timer 285
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Q-Pulse |d TMS904

Table 11 Paramseter set A
* k& * % % FDU * k& * k&
Parameter set A
41101 (1100 {Acceleration time |0.00-3600.00 311
41102 (1101 |Deceleration time |0.00-3600.00 313
. O=Linear,
41104 (1103 |Acceleration shape 1=S-curve 312
. O=Linear,
41105 (1104 |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,
41113 (1112 |Spinstart 1=0n 31C
. O=Volatile,
411141113 [Motor pot function |1\ sitile 325
41130 {1129 [Maximum torque 0-400%, 1%<-> 1 or I_max/motor In 332
411331132 |Flux optimization  |9=9r" 341
0=0ff,
41134 ({1133 |PID-controlier 1=0n, 343
2=Invert
41135 |1134 g;ﬁcomfo”efp 0.1-30.0, 0.1<->1 344
41136 1135 |Fiocontrollerl 6 61.300.00s, 0.015<>1 345
41137 1136 |F1DCONtrollerD 14 01.30,00s, 0.015<>1 346
41138 (1137 rLi%‘g voltage overr- |n_n¢r 1-0n 351
41139 (1138 [Rotor locked 0=0ff, 1=0n 352
0=0ff,
41140 (1139 |Motor lost 1=Resume, 353
2=Trip
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Table 11 Parameter set A (continuing)

* % Kk * %k * FDU * %k % % ¥
Parameter set A
0=0ff,
41141 (1140 {Motor |2t type 1=Trip, 354
2=Limit
41142 (1141 |Motor 12t current  |0-150% inverter i_nom, 0.1A<->1 355
41145(1144 |Acc MotPot 16.00 - 3600s (Default: 2s) 312
411461145 |Acc>Min Freq 16.00 - 3600s (Default: 2s) 313
41147 {1146 |Dec MotPot 16.00 - 3600s (Default: 2s) 316
411481147 |Min Frequency 0- maximum_freq. see R/W rpm 321
411491148 |Max Frequency W":m‘m freq-2*motor sync freq see R/ 355
41150 |1149 |Min Frequency lo_seale, 1=limit, 2=stop 323
Mode
41151 [1150 |Freauency Direc-o_g 41 opst 324
4115211151 |Preset Frequency 1 |0-2*motor sync freq see R/W rpm 326
4115311152 |Preset Frequency 2 |0-2*motor sync freq see R/W rpm 327
4115411153 |Preset Frequency 3|0-2*motor sync freq see R/W rpm 328
41155(1154 |Preset Frequency 4 |0-2*motor sync freq see R/W rpm 329
411561155 [Preset Frequency 5{0-2*motor sync freq see R/W rpm 32A
411571156 |Preset Frequency 6 |0-2*motor sync freq see R/W rpm 328
411581157 {Preset Frequency 7 |0-2*motor sync freq see R/W rpm 32C
411591158 El(;\jvp Frequency 1 0-2*motor sync freq see R/W rpm 32D
411601159 at(g'ﬂ Frequency 1 0-2*motor sync freq see R/W rpm 32t
411611160 E;Lp Frequency 2 0-2*motor sync freq see R/W rpm 32F
Skip Frequency 2 %

411621161 High 0-2*motor sync freq see R/W rpm 32G
411631162 |Jog Frequency O-+2*motor sync freq see R/W rpm 32H
41164 11163 [Sound Char 342
41165 (1164 |Dec<MinFreq 0.50- 3600s (Default: 2s) 317
41166 1165 |Torque Lim On/Off 331

PARAMETER LIST FOR FDU

Q-Pulse Id TMS904

Active 10/12/2014

52

Page 113 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Tk k

*kk FDU Parameter set B

L A

* kW

41201- 41299

1200-1298 | /* Parameter set B */

ik k

* k% FDU Parameter set C

ok k

41301- 41399

1300-1398 | /* Parameter set C */

* Wk

P FDU Parameter set D

* ok

* k ik

41401- 41499

1400-1488 | /* Parameter set D */
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Softstarter
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Valid for the following softstarter models:
MSF 2.0

MSF 2.0

SOFTSTARTER
Instruction manual

Document number: 01-4135-01

Edition: rl

Date of release: 25-07-2007

© Copyright Emotron AB 2000-2007

Emotron retains the right to change specifications and illustrations in
the text, without prior notification. The contents of this document may
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Safety instructions

Safety

The softstarter should be installed in a cabinet or in an
electrical control room.

*  The device must be installed by trained personnel.
» Disconnect all power sources before servicing.

*  Always use standard commercial fuses, slow blow e.g. gl,
gG types, to protect the wiring and prevent short
circuiting. To protect the thyristors against short-circuit
currents, superfast semiconductor fuses can be used if
peeferred. The normal guarantee is valid even if superfast
semiconductor fuses are not used.

Operating and maintenance

personnel

1. Read the whole Instruction Manual before install-
ing and putting the equipment into operation.

2. During all work (operation, maintenance, repairs,
etc.) observe the switch-off procedures given in this
instruction as well as any other operating
instruction for the driven machine or system. See
Emergency below.

3. The operator must avoid any working methods
which reduce the safety of the device.

4. The operator must do what he can 10 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 pares and acces-
sories not supplied by us have also not been tested or
approved by us.

Installing and/or using such products can have a nega-
tive effect on the characteristics designed for your
device. The manufacturer is not liable for damage aris-
ing as a result of using non-original parts and accesso-
ries.

Emergency

You can switch the device off at any time with the
mains switch connected before the softstarter (both
motor and control supply voltage must be switched

off).

Dismantling and scrapping

The enclosure of the softstarter is made of recyclable
material such as aluminium, iron and plastic. Legal
requirements for disposal and recycling of these materi-
als must be complied with.

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

General warnings

WARNING! Make sure that all safety measures
have been taken before starting the motor in

order to avoid personal injury.

WARNING! Never operate the softstarter with
A the front cover removed.

have been taken before switching on the power

f WARNING! Make sure that all safety measures
supply.
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1. General information
This manual describes the Emotron Softstarter MSF 2.0.

1.1 How to use the Instruction
Manual

This instruction manual tells you how to install and operate
the softstarter MSF 2.0. Read the whole Instruction Manual
before installing and purting the unit into operation.

Once you are familiar with the softstarter, you can operare it
from the control panel by referring to chapter 5. page 27.
This chapter describes all the functions and possible settings.

1.2 Integrated safety systems

The device is equipped with a protection system which
reacts to

*  Over temperature

*  Voleage unbalance

*  QOver- and under volrage

*  Phase reversal

e Phase loss

* Motor overload protection thermal and PTC.

* Motor load monitor, protecting machine or process
maximum or minimum alarm

*  Starts per hour limitation

The softstarter is equipped with a connection for protective

carth L (PE).

All MSF 2.0 softstarters are IP 20 enclosed types, except
MSF-1000 and MSF-1400 which are delivered as open
chassis IPQO.

1.3 Safety measures

These instructions are a constituent part of the device and
must be:

* Available to competent personnel at all times.

*  Read prior to installation of the device.

*  Observed with regard to safety, warnings and informa-
tion given.

The tasks in these instructions are described so that they can
be understood by people trained in electrical engineering.
Such personnel must have appropriate tools and testing
instruments available. Such personnel must have been
trained in safe working methods.

The safery measures laid down in DIN standard VDE 0100
must be guaranteed.

The user must obrain any general and local operating per-
mits and mect any requirements regarding:

*  Personnel safery
* Product disposal

* Environmental protection

NOTE! The safety measures must remain in force at all
times. Should questions or uncertainties arise, please
contact your local sales outlet.

1.4 Notes to the Instruction
Manual

NOTE: Additional information as an aid to avoiding
problems.

CAUTION: Failure to follow these instructions
can result in matfunction or damage 1o the
softstarter.

can result in serious injury to the user in addition
10 serious damage to the softstarter.

i: WARNING: Failure to follow these instructions

Important

For all enquirics and sparc parts orders, please quote the cor-
rect name of the device and serial number to ensure that
your inquiry or order is dealt with correctly and swiftly.

1.5 Type number

Fig. 1, page 5 gives an example of the type code number
used for an Emotron MSF Softstarter. With this code
number che exact type of the softstarter can be determined.
This identification will be required for type specific informa-
tion when mounting and installing. The code number is
located on the product label, on the front of the unit.

MSF 017 525 2 c \' N

1 2 3 4 5 6

Fig 1 Type number.

Emotron AB 01-4135-01r1
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Table I
Position Canfiguration Description
parameter
1 Sofistarter type MSF 2.0 type, Fixed
2 Mator current 017-1400 A
3 Mains supply 525V
voltage 690V
4 Control supply 2=100-240V
voltage 5=380-500 ¥
C=Standard, no external
Control panel
5 option control panel
H=External control panel
& Coated boards —=Np coated boards
option V=Coated boards
N=Ngp COM included
7 Communication 5=RS232/485 included
pption D=DeviceNet included
P=Profibus included

1.6 Standards

The device is manufactured in accordance with these regula-

41
-

ons:

IEC 60947-4-2

EM 60204-1, Safery of Machinery, Electrical equipment
of machines, part 1, General requirements 2nd VDE

0113.

EN 61000-6-4, EMC, Emission standard for industrial

environments

EN G1000-6-3, EMC, Emission standard for residential,
commercial and light-industrial environmenes

EM 61000-6-2, EMC, Immunity for industrial enviran-

mends

GOST
UL 508

1.7 Tests in accordance with
norm EN 60204 standard

T o :
Before leaving the factory, the device was subjected to the
following tests:

Through connection of earching system:

a) visual inspection.

b) check that earthing wire is Armly connected.

Insulation
Voltage

Function

1.8 Transport and packing

The device is packed in a carton or plywood box for delivery.
The outer packaging can be recycled. The devices are care-
fully checked and packed before dispatch, but transport
damage cannot be ruled out.

Check on receipt
Check thar the goods arc complere as listed on the delivery
note, see rype no. ctc. on the rating plate.

Is the packaging damaged?
Check the goods for damage (visual check).

If you have cause for complaint
If the goods have been damaged during transport:

« Conuacr the cransport company or the supplier immedi-
acely.

= Keep the packaging (for inspection by the transport

company or for returning the device).

Packaging for returning the device
Pack the device so that it will resist shock 2nd impacr.

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

1.9 Unpacking MSF-310 and
larger types

The MSF 2.0 softstareer is attached to the plywood box/
loading steol by screws, and the softstarter muse be
unpacked as follows:

1. Qpen only the securing plates at the bottom of the box
(bend downwards). Then lift up the box from the load-
ing stool, both top and sides in one piece.

2. Loosen the three {3) screws on the front cover of the
softstarter unit, down by the lower logo.

3. Push up the front cover abour 20 mm so thar the fronc
cover can be removed.

4. Remove the two (2) mounting screws at the botrom of
the softstarter.

5. Lift up the softstarter unit at the bortom about 1¢ mm
and then push backwards about 20 mm so thar the sofr-
starter can be removed from the mounting hooks™ ar the
top. The hooks are placed under the borrom plate and
cannot be removed until the softstarcer is pulled our.

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

7. The hooks are used as an upper support for mounring
the softstarter.

General information
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Fig. 2 Unpacking MSF-310 and larger modebs.

1.10 Glossary

1.10.1 Abbreviations

In this manual the following abbreviations are used:

Table 2 Abbreviations

Abbreviation | Description

FLC Full load current
DOL Direct on-line
1.10.2 Definitions

In chis manual the following definitions for current, voltage,
power, torque and speed are used:

Table 3  Definitions

Name Description Unit
Insoft Nominal softstarter current A
Prsort Nominal softstarter power kW, HP
Nosost Nominal softstarter speed rpm
T, Nomina! motor torque Nm, Ibft
Un Nominal motor voltage v
I Nominal mator current A
Py Nominal motor power kw, HP
Prormal | Normal oad % of P,
Emotron AB 01-4135-01r1 General information 7
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2. Description

In chis chapter different starting methods for induction
motors are explained and compared. The functionality of
softstarters with torque control and their advantages and
limitations compared to other starting methods are
explained.

First a brief account of the background theory of starting
induction motors will be given in section 2.1. Thereafter the
different starting methods based on the usage of reduced
voltage will be described and compared. This chapter will
also cover softstarters with torque control. In section 2.3
some common starting methods based on other physical
principles are explained. With this information some limita-
tions of the reduced voltage starters will become clear. In
section 2.4 there is a brief analysis of which applications may
benefit from using a softstarter.

2.1 Background theory

The following two sections deal with motors with squirrel-
cage rotors. In contrast to a wound rotor, the squirrel-cage
rotor consists of straight conductors, which are short-

circuited together at both ends.

When such a motor is connected directly to the line volage
it will typically draw a starting current of about 5 to 8 times
its nominal current while the resulting starting torque will
be about 0.5 to 1.5 times its nominal torque. In the follow-
ing picture a typical starting characteristic is shown. The x-
axis represents the speed relative to the nominal speed while
the y-axis shows the torque and the current respectively, even
those normalized to their nominal values. The dashed line
indicates the nominal values.

Current

I/l 8-

Torque

T/Tah 25 1

2

1.5 1

4] T ] n/nn
0 0.5 1

Fig. 4 Typical current characteristics for the DOL start

For many industrial applications direct on-line starting is
not convenient, as the supply in this case has to be dimen-
sioned to deliver the unnecessarily high starting current.
Moreover, most applications do not gain anything from the
high starting torque. Instead there is a risk of mechanical
wear or even damage because of the resulting jerk ac spee-

dup.

The acceleration torque is determined by the difference
between motor and load torque. The figure below shows
some typical torque characteristics for constant speed appli-
cations. For comparative purposes, the inducion motors’
torque characteristic is added to the diagram.

Fig. 3 Typical torque characteristics for the DOL stare

Ty 25 1 Torque
2 -

15 A

[ T 1 n/nn
[o] 0.5 1

Fig. 5 Typical load torque characteristics

Typical applications with constant load are elevators, cranes
and conveyors. Linear load characteristics are found for cal-
endar rollers and smoothing machines; quadratic correlation
berween speed and torque is typical for pumps and fans.

Emotron AB 01-413501r1
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Some applications like conveyors or screws may need an ini-
tial torque boost. However, for many applications it can be
seen that the torque needed is much lower than the torque
delivered by the induction motor in a DOL start.

A common method to reduce both starting torque and cur-
rent is to decrease the motor voltage during starting. The
following figure shows how the motor’s torque and current
characeeristics are changed when the supply voltage is
reduced.

Torque
T/Tn 2.5 -

Un

J\Uijn
05 ﬁ

‘————/—_\U3<UQ

0 v » n/n,
0 05 1
Current

i/,

0 T ) n/nn

This relationship is the base for any starting method using
reduced voltage. It can be seen that the possibility of reduc-
ing the starting current depends on the correlation berween
the motor’s and the load’s torque characteristic. For the com-
bination of an application with very low starting load and a
motor with very high starting torque, the starting current
may be reduced significantly by means of decreasing the
voltage during start. However, for applications with high
starting load it may — depending on the actual motor - not
be possible to reduce the starting current at all.

2.2 Reduced voltage starting

This section describes different starting methods which are
based on the reduced-voltage principle explained above. A
pump and its quadraric torque characteristic are used as an
example.

The star-delta starter is the simplest example of a reduced
voltage starter. The motor phases are first star connected; at
about 75% of nominal speed the phase connection is then
changed to delta. To enable star-delta start, both ends of all
threc motor windings have to be available for connection.
Moreover, the motor has to be dimensioned for the (higher)
voltage in the delta connection. The following figure shows
the resulting torque and current characeeristics.

Fig. 6 Reduced voltage start

A general rule of thumb is that the torque at each operating
point is roughly proportional to the square of che current.
This means when the motor current is decreased by a factor
of two by means of reducing the supply voltage, the torque
delivered by the motor will be decreased by a factor of four
(approximately).

T-12
Iy =12 1poL > Ty ~ 114 TpoL
loy =113 IpoL -> Ty = 119 TpoL

Lv=low voitage
DOL=Direct on line

T/Tq 2.5 1 Torque

2 4

15 -
D PN

0.5 \____/
0 _— v - n/n,

0 05 1
I/ln 8 1 Current

Fig. 7 Star-delta start

10 Description
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The disadvantage of the star-delta start is that it cannot be
adapted to a special application. Both the voltage in star and
in delta connection are defined by the supply, the resulting
starting performance depends on the motor’s DOL charac-
teristic. For some applications the star-delta starter cannot
be used as the resulting torque in star connection is too low
to start rotating the load. On the other hand for low load
applications further savings of starting current are impossi-
ble even though a big torque reserve is available. Moreover,
the resulting abrupe rise of torque first at start and later
when changing ftom star to delta connection may contrib-
ute to mechanical wear. The high transienc currents during
start-delta transition create unnecessary excess heat in the
motor.

Better performance is achieved with a voltage ramp start,
which a simple electronic softstarter can provide. The volt-
age is increased linearly from an initial value to the full sup-
ply voltage by means of phase angle control. The resulting
torque and currenc characteristics are shown in the following

figure.

T/Ta 25 - Torque

15 4

0 T v N/N
(o] Q5 1

/i, 81 Current

0 T ' n/n,
0 0.5 1

Fig. 8  Soft starting — voltage ramp

Obviously a much smoother start is realized compared to the
star-delea start and the starting current is decreased.

A softstarter i often used to keep the starting currenc below a
desired level. For the example above, setting a currenc limit
of three times the nominal current may be desirable. The
following figure shows the resulting torque and current char-
acteristics.

TTh 55 Torque

15 4

0 T 2 /Ny
(o] Q5 1

Vin g Current

0 T 1 n/nn
0 Q5

[N

Fig. 9 Sofs starting — voltage ramp with current limit

Once again the figure illustrates that the resulting perform-
ance depends on the combination of motor and load charac-
teristics. In the example above the motor torque is close to
the load torque at about half speed. This means for some
other applications with different load characteristics (for
example a linear torque-speed correlation) this particular
motor would need more than three times the nominal cur-
rent to start.

The most sophisticated electronic softstarters use torque
control, which results in an almost constant acceleration
during the start. A low starting current is also achieved.
However, even this start method uses reduced motor voleage
and the quadratic correlation between current and torque
described in the first section of this chapter is still valid. This
means, the lowest possible starting current is determined by
the combination of motor and load characreristics.

Emotron AB 01-4135-01r1
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/Ty 25 - Torque

15 4

0.5 4

0 v  N/N;,

Vlh g - Current

2-/

o] T 1 n/nﬂ
0 a5

[EN

T/Ta 25 - Torque

0 Y /Ny,
0 05 1

/iy 8- Current

/Ny

Fig. 10 Soft starting — torque control

For optimal starting performance, correct setting of the soft-
starter’s parameters such as initial torque and end torque at
start and start time is important. The choice of parameters is
explained in detail in section 8.7, page 55.

2.3 Other starting methods

In contrast to the preceding sections of this chapter, which
focused on squirrel-cage motors, slip-ring motors are dealt
with later on. A slip-ring motor is equipped with a wound
rotor; one end of each rotor winding is available for external
connection via slip-rings. These motors are often optimized
for rotor resistance starting, ¢.g. with short—circuited rotor
windings they develop a very low torque at an extremely
high current. For starting external resistances are connected
to the rotor windings. During the start, the resistance value
is decreased in several steps until the rotor windings are
shortircuited at nominal speed. The following figure
shows typical torque and current characteristics for a slip-
ring motor during the start with an external rotor-resistance
starter.

Fig. 11 Rotor-resistance starting

Because of the low starting torque it is often not possible to
short-circuit the rotor windings and replace the rotor-resist-
ance starter with a softstarter. However, it is always possible
to use a frequency inverter instead. The following illustra-
tion shows how the torque and current characeristics are
affected when the stator frequency is changed.

12 Description
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2.4 Use of softstarters with

T/T, - Torque
" 25 torque control
To determine if a specific application benefits from using a
21 softstarter at all, the correlation between the motor’s torque
characteristic during the start and the load’s requirements
15 - f3<fz fa<fn fo has to be evaluated. As it can be seen from the examples

above, the application will only benefit from using a soft-
starter if the load torque during the start is clearly below the
1 1 motor’s starting capacity. However, even loads with a high
initial release torque may profit from a softstarter. In this
case an initial torque boost can be used, thereafter the start

0.5 1 R . . . .
° ramp is continued reducing the starting current considera-
bly.
0 Y » W/ The profit can be maximized when using a softstarter with
0 0.5 1

torque control. To be able to configure the torque control
parameters for optimal performance, the load characteristics
I/lh 8+ Current (linear, square or constant load, need of initial release
torque) must be known. In this case a proper torque control
method (linear or square) can be chosen and torque boost
can be enabled if needed. A description of the load charac-
teristics of several common applications and guidelines for
proper settings are found in chapter 6. page 31, Applications
and Functions Selection. Optimization of the torque control
parameter is explained in detail in section 8.7, page 55.

0 Y v n/n,.,
o] 05 1

Fig. 12 Volage/frequency regulation

Thus, such a motor can be started with a quite simple fre-
quency inverter with voltage-frequency regulation. This
solution is even valid for all other applications, which for
some reason (high load torque compared to motor torque
etc.) cannot be started by a softstarter.

Emotron AB 01-4135-01r1 Description 13
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3. Mounting

This chapter describes how to mount the MSF 2.0 soft-
starter. Before mounting it is recommended that the installa-
tion be planned out first:

*  Be sure that the softstarter suits the mounting location.

* The mounting site must support the weight of the soft-
starter.

e Will the softstarter continuously withseand vibrations
and/or shocks?

*  Consider using a vibration damper.

* Check ambient conditions, ratings, required cooling air
flow, compatibility of the motor, etc.

* Do you know how the softstarter will be lifted and trans-
ported?

Make sure that the installation is performed in accordance
with the local safery regulations of the electricity supply
company. And in accordance with DIN VDE 0100 for set-
ting 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 softstarter with
the front cover removed.

3.1.1 Cooling
MSF-017 to MSF-250

Table4  MSF-017 to MSF-250

MSF Minimum free space (mm):
model above 1) below at side
017, 030, -045 100 100 0
060, -075, -085 100 100 0
-110, -145 100 100 0
-170, -210, -250 100 100 0
1) Above: wall-softstarter or softstarter-softstarter

MSF-310 to MSF-1400

Table5 MSF-310 to MSF-1400.

3.1 Installation of the
softstarter in a cabinet
When installing the softstarter:

* Ensure thac the cabinec will be sufficiently ventilated
after the installation.

*  Keep the minimum free space, see the tables on page 15.

* Ensure that air can flow freely from the bottom to the
top.

NOTE: When installing the softstarter, make sure it does
not come into contact with live components. The heat
generated must be dispersed via the cooling fins to
prevent damage to the thyristors (free circulation of air).

MSF Minimum free space (mm):
model above 1) below at side
-310, -370, 450 100 100 0
-570.-710, -835 100 100 0
-1000, -1400 100 100 100
1) Above: Wall-softstarter or softstarter-softstarter

MSF-017 to MSF-835 are all delivered as enclosed versions
with front opening. The units have bortom entry for cables
etc. sce Fig. 20 on page 21 and Fig. 22 on page 23. MSF-
1000 and MSF-1400 are delivered as open chassis.

Emotron AB 01-4135-01r1
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3.1.2 Mounting schemes

MSF-017 to MSF-250 Ele w1 >

A

D
\J
Par)
@

H1

0 (]
O O
z Y
Fig. 14 Hole partern for screw astachment, MSE-310 to
° ° MSF-835. Hole distance (mm).
0 )

<
g
wl
03-F97_1
Fig. 13 Hole pattern for MSF-017 to MSF-250 (backside
view).
Table 6
Hole Hole Hole Hole ) Tightening torque for bolt [mm]
MSF . . . . Diam./
Model distance | distance | distance | distance screw Supply
wl[mm] | H1[mm] E F Cable PE cable and PE
017,030, -045 785 265 5.5/M5 8 8 0.6
060, -075, 085 785 265 5.5/M5 12 8 0.6
-110, -145 1285 345 5.5/M5 20 12 0.6
-170, -210, -250 2085 445 5.5/M5 20 12 0.6
-310. -370, -450 460 450 44 39 8.5/M8 50 12 0.6
-5670. -710, -835 550 600 455 39 8.5/M8 50 12 0.6
-1000, -1400 8.5/M8 50 12 0.6
Observe that the two mounting hooks supplied (see mounting the softstarter as upper support (only MSF-310 w0
section 1.9, page 6 and Fig. 2 on page 7) must be used for MSF-835).
16 Mounting Emotron AB 01-4135-01r1
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208.50

I ETY:)

© hj ——; h1
~~ O O
3 L o P
W w2 w1
Fig. 16 Busbar distances MSF-310 to MSF-835.
0 L
Table 7 Bushar distances
MSF model Dist. h1 | Dist. W1 | Dist.W2 | DistW3
(mm) {mm) {mm) (mm)
o N -31010-450 | 104 33 206 379
- 23 -570 to -835 129 35 2395 444
‘é’r =} —‘ bS] -1000 -1400 55 3225 |[5905
T ls
03F122_1
Fig. 15 Hole pattern for MSF-170 to MSF-250 with upper
mounting brackes instead of DIN rail.
Emotron AB 01-4135-01r1 Mounting 17
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[o]
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Q
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03F12

Fig. 17 MSF-1000 to MSF-1400

=

[o]

[o]
> | mL}J mLT_l mlq

Q
I
182.5
220

590.5 322.5

0313

Fig. 18 Hole partern busbar MSF-1000 to MSF-1400.
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4. Connections

The description of installation in this chapter follows the matised and wait until any visible condensation has evapo-
EMC standards and the Machinery Directive. rated before connecting the mains voleage.

If the softstarter is temporarily stored before being con-

necred, please check the technical data for environmental NOTE: The softstarter must be wired with shielded
conditions. If the softstarter is moved from a cold storage control cable to fulfil EMC regulations according to

room to the room where it is to be installed, condensation section 1.6, page 6.

can form on it. Allow the softstarter to become fully accli-

NOTE: For UL-approval use 75°C Copper wire only.

Emotron AB 01-4135-01r1 Connections 19
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4.1 Connecting mains and
motor cables

1@

01, 02| PE

3 2
6
7
d
. 5
D) C
Z 1
O Q
I O o
I O O
5 CoooOood
0000000
@) O
03-F54_1
Fig. 19 Connection of MSF-017 to MSF-085.
Connection of MSF-017 to MSF-085 7. Mounting of EMC gland for control cables
Device connections
1. Protective earth, L (PE), mains supply, motor (on the
right and left inside of che cabinet}
2. Protective earth, & (PE), control supply voltage
3. Control supply voltage connection 01, 02
4. Mains supply L1,12,13
5. Motor power supply T1, T2, T3
6. Current transformers (can be mounted outside for
bypass see section 8.7.5, page 67)
20 Connections Emotron AB 01-4135-01r1
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- ) 3
T1 T2 T3
17N 1N
5 ol Horlo
6 B e j“
L1 % L2 & L3
e Q Q
4 T 1 J |
O, an l &) 1
Al
© ©
B EEENENNEEN C
e
© ©
L JE= =
03-F55_1 o o
Fig. 20 Connection of MSF-110 to MSF-145.
Connection of MSF-110 to MSF-145 5. Motor power supply T1, T2, T3

6. Current transformers (can be mounted outside for
bypass see section 8.7.5, page 67)

7. Mounting of EMC gland for control cables

Device connections

1. Protecrive earth, L (PE), mains supply, motor (on the
left inside of the cabinet)

2. Proteciive earth L (PE), control supply volrage
3. Control supply voltage connection 01, 02

4. Mains supply L1,12,L3

Emotron AB 01-4135-01r1 Connections 21
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03-F104

Fig. 21 Connection of MSF-170 to MSF-250.

Connection of MSF-170 to MSF-250 5. Motor power supply T1, T2, T3

6. Current cransformers (can be mounted ourside for

Device connections bypass see section 8.7.5, page 67)

1. Protective earth, L (PE), mains supply, motor {on the
left inside of the cabiner)

2. Protective carth L (PE), concrol supply voltage

7. Mounting of EMC gland for control cables

3. Conrrol supply voltage connection 01, 02

4. Mains supply L1,12,13

22 Connections Emotron AB 01-4135-01r1
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Fig. 22 Connection of MSF-310 1o MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections

7.

1. Protective carth, £+ (PE), mains supply and moror
2. Protective earth, L (PE), control supply voleage

3. Control supply voltage connection 01, 02

4.
5
6

Mains supply L1,12,13

. Motor power supply T1, T2, T3

. Currenc cransformers (possible to mount outside for

bypass see section 8.7.5, page 67)
Mounting of EMC gland for control cables

Emotron AB 01-4135-01r1
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Control Connection

Fig. 23 PCB (conerol board) connections.

Table 8  PCB Terminak
Terminal Function Electrical characteristics
01 100-240 VAG +10% alternative
I .
02 Control supply voltage 380-500 VAC #10% see rating plate
PE Protective Earth i
11 Digital input 1 03V->0 827 V-> 1
12 Digital input 2 Max. 37 V for 10 sec. Impedance 1o 0 VOC: 2.2 k(2
13 - Control signal supply voliage 10 PCE terminal 11 and 12, | +12 VDC #5%. Max. current from #12 VDC; 50 mA.
10 KO potentiometer, etc. Short circuit-proof but not overtocad-roof,
14 Analogue input, 0-10V, 2-10V, 0-20 mA and Impedance to terminal 15 {( VDC) voltage signal:
4-20 mA/digital input. 125 k(. current signal: 100 0
15 GND (common} ovDe
16 Digital input 3 03V—>0,827V—>1
17 Digital input 4 Max. 37 V for 10 sec_ Impedance to O VDC: 2.2 k(2
18 Control signal supply voltage o PCB terminal 16 and 17, | +12 VDC 15%. Max. current from +12 VDC = 50 mA.
10 K0 potentiometer, etc. Short circuit-proof but not overload-proof.
Analogue output contact
19 Analogue output 010 V. 2-10V; min load impedance 7000
0-20 mA and 4-20 mA; max load impedance 75002
21 Programmable relay K1. Factory setting is “"Operation” 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
27 with indication by closing terminal 21 10 22. tive, 250 VAC, 3 A inductive.
23 Programmable relay K2. Factary setting is “Fuli voltage™ | 1-pole closing contact, 250 VAC 8 A or 24 VDC B A resis-
24 with indication by closing terminals 23 to 24. tive, 250 VAC, 3 A inductive.
3 F, ingis “ "
Programmable re!ay K3. .actory setting is “All alarlms . 1-pole change-over contact, 250 VAC BA or 24 VDC 8A
32 Indication by closing terminals 31 to 33 and opening ter- istive. 950 VAC. 3A inducti
3 minals 32 to 33 resistive, , 3A inductive.
69-70 [ PTC Thermistor input l Alarm level 2.4 k€1 Switch back level 2.2 k{1
. - Contralling softstarter cooling fan temperature
-T2 h
7172 Clickson thermistor MSF-310 - MSF-1400
73-74* | NTC thermistor Temperature measuring of softstarter cooling fin
75 Current transformer input, cable S1 {blue) Connection ¢f L1 or T1 phase current transformer
. Connection ¢of L3, T3 phase (MSF 017 ta MSF 250Q) or L2,
76 Curmrent transformer input, cable 51 (blue) T2 phase (MSF 310 to MSF 1400)
T Current transformer input, cabte S2 (brown) Common connection for terminals 75 and 76
78* Fan connection 24vDC
79+ Fan connection 0vDC
*Internal connection, no customer use.
24 Connections Emotron AB 01-4135-01r1
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4.3 Minimum wiring

The figure below shows the "minimum wiring”. See
section 3.1.2, page 16, for tghtening torque for bolts etc.

1.

Connect Protective Earth (PE) to earth screw
marked & (PE).

Connecr the softstarter becween the 3-phase mains sup-
ply and the motor. On the softstarter the mains side is
marked L1, L2 and L3 and the motor side T1, T2 and
T3.

Connecr the control supply voluage (100-240 VAC) for
the control card at terminals 01 and 02

Connect PCB cerminals 12 and 13 (PCB terminals 11
and 12 must be linked) ¢.g. to a 2-position switch (on/
oFF) or a PLC, etc., to obtain control of soft start/stop
(for factory configurartion of the digital inpus),

Ensure the installation complies with the appropriate

local regularions.

NOTE! The softstarter should be wired with a shielded
control cable to fulfil the EMC regulations outlined in
section 1.6, page 6.

NOTE! If local regulations say that a mains contactor
should be used, relay K1 can control it. Always use
standard commercial, slow blow fuses, .2 gl or gG
types, to protect the wiring and prevent short circuiting.
To protect the thyristors against short-circuit currents,
superfast semiconductor fuses can be used if preferred.
The normal guarantee is valid even if superfast
semiconductor fuses are not used. All signal inputs and
outputs are galvanically insulated from the mains
supply.

4.4 Wiring examples

Fig. 55 on page 79 gives an wiring cxample with the follow-
ing functions:

Analogue start/stop, see description on page 79.

External control of paramerer sec, see section 8.9.6, page

90
Analogue output, see “Analogue ourput” on page 82

PTC input, see description of Thermal motor protection
in seccion 8.3.1, page 46.

100-260Y~ £ 10%
4

L1412 L3 PE PE

0102 PE

L1 L2 13 PE

T1 T2 13 PE

77

03-F25-2

Fig. 24 Wiring circwir, “minimum wiring”

Emotron AB 01-413501r1
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5. How to get started

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

WARNING! Mounting, wiring and setting the
device into operation must be carried out by

properly trained personnel.

5.1 Checklist

*  Mount the softstarter as set out in chapter 3. page 15.

* Consider the power loss at rated current when dimen-
sioning a cabinet, max. ambient temperature is 40°C.

*  Check that the motor and supply voltage corresponds to
the values on the softstarter’s rating plate.

* Connect the protective earth.
*  Connect the motor circuit according to Fig. 25.

* Connect the control supply to terminals 01 and 02. The
control supply voleage range is 100-240 VAC or 380-
500 VAC, see rating plate.

* Connect relay K1 (terminals 21 and 22 on the soft-
starter) to the contactor — the softstarter then controls
the contactor (for factory configuration of K1).

» Connect terminals 12 and 13 to, ¢.g., a 2-way switch
(closing non-return) or a PLC and a jumper berween 11
and 12, etc., to obtain control of soft start/soft stop. (For
factory configuration of digital inputs 1 and 2.)

* Ensure the installation complies with the appropriate

local regulations.

5.2 Applications

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

power supply.

Switch on the control supply voltage (normally 1 x 230 V);
all segments in the display and the two LEDs will be illumi-
nated for a few seconds. Then the display will show menu
[100]. An illuminated display indicates there is control sup-
ply voleage to the softstarter unit. Check that you have
mains supply voltage to the mains contactor or to the thyris-
tors. The sewings are carried out according as follows:

L1

L2

L3

PE

T1T273 PE 11 12 13
.

uizwee oozee 21 22 23] 24 33 531 32
16 17 18

T
'
L.. 1
\0

Start/Stop

03-F17-2

Fig. 25 Standard wiring.
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5.3 Motor data

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

NOTE! The default settings are for a standard 4-pole
motor according to the nominal power of the softstarter.
The softstarter will run even if no specific motor data is
selected, but the performance will not be optimal.

2|1]4|2

Nominal power factor

6

Default: 0.86
Range: 0.50-1.00
0.50-1.00 Nominal motor power factor.
0 [ Setting _]
2/1]o|
150
Nominal motor voltage 0
4 O O Nominal frequency
Default: 400V O
Range: 200700 Vv
00g700 o— I Default 50 Hz
- t .
2 ominal motor voltage Rangs. 50 Mz, 60 Hz
50, 60 Nominal frequency.
51111]° 5.4 Start and stop
o)
Nominal motor current =)0
117 3/15|5
Start ti
Default: lnsoft IN A me
Range: 25-200% of lpgon in A 0
j 25-200 Nominal motor current. Default 105
| Range: 160s
1-60 Start time.
2123
Nominal motor power 0 m
75 [329¢ ;
Default Progre IN KW Stop method
Range: 25-400% of Ppggst in KW or HP. 4
Nomi 3
25400 ominal motor power. Detaul 2 (Coast)
Range: 1,2,3,4,5
1 Linear torque control
0 [_SWI 2 Square torque control
2‘ 1‘3 0 3 Voltage control
t
Nominal motor speed 4 Coas
5 Brake

145

0

Default “Stop method” is Coast (freewheeling).

L_Q.Pulse Id TMs904

Default: Npsort in rpmM
Range: 500-3600 rpm
500-3600 Nominal motor speed.
28 How to get started Emotron AB 01-4135-01r1
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5.5 Setting the start command

As default the softstarter is set up for remote operation via
terminals 11, 12 and 13. For easy commissioning it is possi-
ble to give start and stop signals via the control panel.

0 [Setting_]
|2 0 0] 0 | Setting |
Control source
Default: 2 (Remote controf)
Range: 12,3
1 Contro! panel.
2 Remote control.
3 Serial communication control.

Menu {200] must be set to 1 to be able to operate from con-
trol panel.

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

5.7 Starting

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

Current (A)
A
FLC 1
Time
03-F113-2

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

To reset from the control panel, the “ENTER 1 /RESET”
key is used. A reset can be done both when the motor is run-
ning and when the motor is stopped. A reset by the control
panel will not start or stop the motor.

5.6 Viewing the motor current

Set the display to menu [100]). Now the motor current can
be viewed on the display.

[100]0
(0]

Current

0,0

Range: | 0.0-9999 A

Fig. 26 Example of start current when the default torque con-
trol is used,
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6. Applications and functions selection

This chapter is a guide to selecting the correct softstarter rat-
ing and softstarter functionality for different applications.

To make the right choice the following tools are used:
The norms AC53a and AC53b

These norms help select the softstarter rating with regard o
duty cycle, starts per hour and maximum starting current.

The Applications Rating List
With this list the softstarter rating can be selected depending
on the kind of application used. The list uses two levcls, see

Table 9, page 33.

The Applications Function List

This table gives an overview of the most common applica-
tions and their challenges. For each application MSF 2.0
solutions are proposed and a reference to the MSF 2.0
menus, which can be used, is given. See Table 10, page 34.

6.1 Softstarter rating
according to AC53a

The IEC 60947-4-2 standard for electronic softstarters
defines AC53a as a norm for dimensioning of softstarcers for
continuous running without bypass.

The MSF 2.0 softstarter is designed to run continuously.

Starts per hour

CURRENT

Start Cument

TIME

Duty Cycle = (Start Duration + Run Time)
{Start Duration + Run Time + Off Time)

{02F60)

Fig 28 Duty cycle, non-bypass.

The above example indicates a current rating of 210 Amps
with a start current ratio of 5.0 x FLC (1050 A) for 30 sec-
onds with a 50% ducy cycle and 10 starts per hour.

NOTE! If more than 10 starts/hour or other duty cycles
are needed, please contact your supplier.

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

Starts per hour

OrHoad factor (orHoad
duty cycle as percent-
age of operation cycle)

Start time (seconds)

Start current {muttipte of
FLC)

Ny Rated FLC (Full Load Cur-
(03Fs8y rent) of starter under
prescribed conditions

In the Applications Rating List two commonly used levels of
AC53a are specified. These are also given in the technical
data tables (see chapter 13. on page 109).

6.2 Softstarter rating
according to AC53b

This norm is made for bypass operation. The MSF 2.0 soft-
starter is designed to run continuously. In the evenc of high
ambient temperarure or for other reasons, an external bypass
contactor can be used to minimize the power loss at nominal
speed. In the Application Rating List, one level of AC53b is
specified, normal with bypass.

Fig. 27 AC53a rating example.

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

Off time (seconds between
starts)

Start time (seconds)

Start current (mutltipte of
FCL)

Rated FLC (Full Load Cur-
(o363 rent) of starter under pre-
scribed conditions

Fig. 29 ACS53b raring example.
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Start
Duration

CURRENT

Start Current
I gaiyh iy S

TIME 375

Fig. 30 Duty cycle, bypassed

The above example indicates a current rating of 210 Amps
with a start current ratio of 5.0 x FLC (1050 A) for 30 sec-
onds with a 24-minute interval between starts.

6.3 The Applications Rating
List

According to the norms AC53a and AC53b a softstarter can

have many current ratings.

With help of the Applications Rating List the correct rating
can be chosen for most applications.

The Applications Rating List uses two levels for the AC53a
norm and one level for the AC53b norm:

AC53a 5.0-30:50-10 (heavy)

This leve! will be able to start almast all applications and fal-
lows directly the type number of the softstarter.

Example: MSF-370 is designed for 370 A full load current
(FLC) and 5 times this current for a starting time of 30 sec-
onds.

AC 53a 3.0-30:50-10 (normal)
This level is for lighter applications and here the MSF 2.0
can manage a higher FLC.

Example: MSF-370 can be used for an application with
450 A FLC if the starting current is not more than 3 times
this current for a starting time of 30 scconds.

AC53b 3.0-30:330 (normal with bypass)

This level is for lighter applications when a bypass contactor
is used. The MSF 2.0 can in this case be used for applica-
tions with an even higher nominal current.

Example

An MSF-370 can be used for an application with a full load
current of 555 A if the starting current is no more than three
times this value and a bypass contactor is used.

NOTE! To compare softstarters it is important to ensure
that not only FLC (Full Load Current) is compared but
also the starting performance.

The Applications Rating List

The first column in the Applications Rating List, see Table
9, page 33 gives various applications. If the machine or
application is not in this list, try to identify a similar
machine or application. If in doubt please contact your sup-
plier. The second and third columns gives typical ratings for
the machine or application. The ratings are divided in Nor-
mal/Normal with by-pass and Heavy duty.

Example

The application is a Roller Mill. From the Applications Rat-
ing List a Roller Mill is rated as a Heavy ducy application
due to high starting current. The proper size of MSF 2.0 has
to be selected from the Heavy rating column, see Technical

data.

32 Applications and functions selection
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Table 9  Applications Rating List

Applications

Normal

and

AC53a 3.0-30:50-10

Normal with bypass
AC53b 3.0-30:300

Heavy
AC 53a 5.0-30:50-10

General & Water

Centrifugal Pump
Submersible Pump
Conveyor

Compressor, Screw
Compressor, Reciprocating
Fan

Blower

Mixer

Agitator

bed

x| x| x| x

Metals & Mining

Belt Conveyor

Dust Collector
Grinder

Hammer Mill

Rock Crusher
Roller Conveyor
Roller Mill

Tumbler

Wire Draw Machine

X | X x| x| X} X

Food Processing
Bottle Washer
Centrifuge
Dryer

Mill

Palletiser
Separator
Slicer

x| X| x| x| X

Pulp and Paper

Repulper
Shredder
Trolley

bed

Petrochemical
Ball Mill
Centrifuge
Extruder

Screw Conveyor

x| x| x| x

Transport & Machine Too!
Ball Mill

Grinder

Material Conveyor
Palletiser

Press

Roller Mili

Rotary Table

Trolley

Escalator

x| x| x| x| »x}] x| x}] x

Emotron AB 01-4135-01r1
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Table 9 Applications Rating List

Normal
ACS53a 3.0-30:50-10
Applications and Heavy
Normal with bypass AC 53a 5.0-30:50-10
AC53b 3.0-30:300

Lumber & Wood Products
Bandsaw _
Chipper -
Circutar Saw -
Debarker :
Planer .
Sander :

6.4 The Application Functions
List
This lisc gives an overview of many different applications

with their challenges and a possible solution with one of the
many MSF 2.0 functions.

Description and use of the table:

Application

This column gives the various applications. If the machine
or application is not on this list, try to idencify a similar
machine or application. If in doubt please contact your sup-

plier.

Table 10  Application Functions List

Challenge

This column describes possible challenges that are familiar

for this kind of application.
MSF 2.0 Solution

Gives the possible solution for the challenge using one of the

MSF 2.0 funcrions.

Menus

Gives the menu numbers and selection for the MSF 2.0

function.

"200;=1", means: program selection 1 in menu {200].

"323;=1/320, 324", means: program selection 1 in menu
[323)], menus [320} and [324] are related to this function.

Application Challenge MSF Solution Menus
Too fast starts and stops Pre-setting for pump application 300
Non-tinear ramps Square torque control for square loads. g;_(())zg
PUMP Water hammer Square torque control 320;=2
High current and peaks during starts Square torque control 310,=2
Pump is going in wrong direction Phase reversal alarm 440
Dry running Shaft power underioad 401
High load due to dirt in pump Shaft power overload 400
M i f ]
echaplcgl shock for compressor, motor and Linear Torque control 310=1
transmissions
Small fuses and low current available. Linear torque control and current limit at start 310;=1, 314
COMPRESSOR zcrew c:dmpressor g0|rngI|'n vyrong dlrec.tjon Phase sequence alarm 440
0 imag‘ X compressor if liquid ammonia Shaft power overload 400
efilers tne COMpIeSSor Screw.
Eperg( consumption due to compressor run- Shaft power underioad 401
ning unloaded
Mechanical shock for blower, motor and Torque control ensures smooth starts that minimize
BLOWER transmissions. High start current requires mechanical stress. 310=1
large cables and fuses. Start current is minimized by torque-controlled start.
34 Applications and functions selection Emotron AB 01-4135-01r1

Page 152 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Table 10  Application Functions List

Application Challenge MSF Solution Menus
Mechanical shocks for transmissions and Linear torque control 310:=1
transported goods.

. . . 330-333,
Loading or unloading conveyors Slow speed and accurate position control. 500,501
Conveyor jammed Shaft power overload
co R Con iy ereIt or chain is off but the motor i : == -2
) veyo . © oris Shaft power underioad 401
still running
Starting after screw conveyor has stopped Jogging in reverse direction and then starting in for-
335, 500
due to overload. ward.
Conveyor blocked when starting Locked rotor function 228,229
High starting current in end of ramps -
— Square torque control for square load charactenstics |310;=2
Slivering belts.
. L o . Catching the motor and going easy to zero speed and -
FAN Fan is going in wrong direction when starting. then starting in right direction. 310,=2
Belt or coupling broken
- pling Shaft power underioad 401
Blocked filter or closed damper.
High inertia load with high demands on Linear torque control gives linear acceleration and low 310:=1
torque and current control. starting current. '
Dynamic vector brake without contactor for medium | 320;=5
Need to stop quickly both for emergency and |ioads. 323=1,324
PLANER production efficiency reasons. Reverse current brake with external contactor for heavy| 320,=5
loads. 323,=2,324
High speed lines Conveyor speed set from planer shaft power analogue 520-523
output.
Worn out too! Shaft power overload 400
Broken coupling Shaft power underioad 401
High inertia Llnegr torque control gives linear acceleration and low 310:=1
starting current.
Heavy load when starting with matenal Torque boost 316.317
ROCK HER tz:dpower if a diese! powered generatoris Current limit at start 314
Wrong material in crusher Shaft power overload 400
) . . . 320;=5
Vibrations during stop Dynamic vector brake without contactor 323.=1324
High inertia load with high demands on Linear torque ramp gives linear acceleration and low -
- 310=1
torque and current control. starting current.
Dynamic vector brake without contactor for medium  [320:=5
. loads. 323,=1.324
Need to stop quickly. oa - L
BANDSAW Reverse current brake with external contactor for heavy| 320,=5
loads. 323;=2324
High speed lines Conveyor speed set from bandsaw shaft power ana- 520523
logue output.
Worn out saw blade Shaft power overload 400
Broken coupling, saw btade or belt Shaft power underioad 401
. . Linear torgue control gives linear acceleration and low -
High inertia load starting current. 310=1
Too high load or unbalanced centrifuge Shaft power overload 400
Dynamic vector brake without contactor for medium |320:=5
. =1,324
CENTRIFUGE Controlled stop loads _ 323,=1,32
Reverse current brake with external contactor for heavy| 320,=5
loads. 323,=2.324
Need to open centrifuge in a certain position. Braking down to slow speed and then positioning con- [ 330-333,
trol. 500,501
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Table 10 Application Functions List

Application Challenge MSF Solution Menus
Different materials Linea}r torgue control gives linear acceleration and low 310:=1
starting current.
MIXER Need to control material viscosity Shaft power analogue output 520-523
Broken or damaged blades Shaft pawer overload 400
Shaft power underioad 401
Linee_ar torgue control gives linear acceleration and low 310=1
Heavy load with high breakaway torque Starting current. )
Torgue boost in beginning of ramp. 316,317
HAMMER MILL |Jamming Shaft power overload 400
Fast stop Reverse current brake with reversing contactor for 320,=5
heavy lpads. 323,=2,324
Motor blacked Locked rotor function 228
Example 6.5.4 Shielded motor cable
Hammer Mill:

It is not necessary to use shielded wires wogedher with soft-
» Linear Torque control (menu 310=1) will give the best starters. This is due o the very low radiated emissions.

resules.

NOTE! The softstarter should be wired with a shielded
control cable to fulfil the EMC regulations outlined
section 1.6, page 6.

* Torque boost to overcome high breakaway torque

(menus [316] and [317]}

*  Overload alarm funcrion for jamming protection {menu

{4007)

* Scop function reverse current brake (menu [323], selec-
tion 2) can be used. Menus 324 and [325] o set the
brake time and strength.

6.5.5 Pump control with softstarter
and frequency inverter
together

It is possible, e.g. in a pump station with two or more
pumps, 1o use one frequency inverter on one pump and soft-
starcers on cach of the other pumps. The flow of the pumps
can then be conuolled by one commen control unit.

6.5 Special conditions

6.5.1 Small motor or low load

‘The minimum load current for the MSF 2.0 softstarter is
10% of the rated current of the softstarter, excepr for the
MSF-017 where the min. current is 2 A. Example: MSF-
210, rated current = 210 A. Min. Currenc 21 A. Please note
that this is “minirmum load current” and not minimurn raved
MOotor current.

6.5.6 Starting with counter-
clockwise rotating loads

Ic is possible o start a motor clockwise, even if the load and
moror are rotating counterclockwise ¢.g. fans, Depending on
the speed and the load “in the wrong ditection” the current

can be very high.
6.5.2 Ambient temperature below ) ]
0°C 6.5.7 Running motors connected in
For ambient temperatures below 0°C an elecric heater or parallel

similar must be insralled in the cabiner. The softstarter can
also be mounted somewhere else since the distance berween
the motor and the softstarter is not critical.

6.5.3 Phase compensation capacitor

If a phase compensation capacitor is to be used, it musr be
connecred ar the inler of the sofistartet, not berween the
moror and the softsarter.

When starting and running motors connected in parallcl,
the total amount of the motor current must be equal or
tower than the rating of the connected softstarter. Please
note that it is not possible to have individual sectings for
each motor or to use the internal thermal motor protection.
The start ramp can only be set for an average starting ramp
for all the connected motors. This means that the start time
may differ from motor to motor.

For motors connecred in parallel, rarque conurol is not rec-
ommended because of the risk of oscillation between the
motors, Voltage control with or without currenc limit is pre-
ferced instead. The use of the braking funcrionality is not
recommended for motors connected in parallel.
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6.5.8 Running motors linked
together

When starting and running motors mechanically linked
together but with one softscarter connected to each motor,
there are two kinds of operation available. The first is to stare
the motors at the same time using voleage conerol with or
without current limit. The second is to seart one motor first
with torque or voltage control and after the moror has
reached full speed, the voltage to the other motors is ramped

up using voltage control.

6.5.9 Step-up transformer for high
voltage motor

A step-up transformer can be used berween the MSF and the
motoar for controlling a motor rated at high voluage (e.p.
higher than 690 V). Torque control can be used for starting
and stopping. To compensate for the step-up transformer
magnetization current ar srart, the initial torque should be
set a licde higher chan normal. The motor data must be
recalculated for the lower voltage side of the transformer.

6.5.10 How to calculate heat

dissipation in cabinets
See chapter 13. on page 109 “Technical Data”, “Power loss
ar rared motor load”, “Power consumption control card” and
*Power consumption fan”, For further calculations please

contacet your local supplier of cabinets, e.g. Riral.

6.5.11 Insulation test on motor

When testing the motor with high volcage ¢.p. insulation
test, the softstarter must be disconnected from the motor.
This is due to the fact that the softstarter will be seriously
damaged by the high peak voltage.

6.5.12 Operation above 1000 m

All ratings are stated ar 1000 m over sea level,

If an MSF 2.0 is placed ar 3000 m for example, it must be
derated.

To get information about motors and drives at higher ald-
tudes please contact your supplier to ger technical informa-
tion no 151,
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7. Operation of the softstarter

Fig. 31 MSF softstarter models MSF-017 to MSF-1400.

7.1 General description of user Check that you have voltage on the mains contactor or on
the thyristors. Set the motor data, menus [210] to [215], to

interface achieve correct functionality and optimized performance of
the build-in functions such as torque control, motor protec-
WARNING! Never operate the softstarter with tion, shaft power monitor etc.
A the front cover removed.

7.2 Control panel

To obtain the required operation, a number of parameters
must be set in the softstarter.

Configuration is carried out either from the control panel or

by a computer/control system through the serial communi- BB 8 :;::w
cation interface (option). Controlling the motor i.c. start/ -

stop, selection of parameter set, is done cither from the con-

trol panel, through the remote control inputs or through the B B E H
serial communication interface (option). —

Setting
ole:
r{ xa rq oa 34
WARNING! Make sure that all safety measures 9 Y
A have been taken before switching on the 777
power supply. :%ﬁ P::v ;:T
V4
Switch on the control supply (normally 1¥230 V); all seg- - + EE
ments in the display will be illuminated for a few seconds. o
Then the display will show menu [100]. An illuminaced dis-
play indicates that there is control supply voltage to the sofi- 035282
starter.
Fig. 32 Control panel.
Emotron AB 01-4135-01r1 Operation of the softstarter 39
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The control panel is used for selection, programming and
presencation. It consists of:

= 2light emitting diodes (LEDs).
* 1 display with three 7-segment digits showing the acrual

menu number.

* 1display with four 7-scgment digits showing the actual
value.

*  Keyboard with cight keys.

7.3 LED indication

The wo light emitting diodes indicate start/stop and run-
ning motor/machine.

When a start command is given either from the control
pancl, through the serial communication interface (option)
or through the remote control inputs, the start/stop LED
will be illuminated. At a stop command the start/stop LED
will switch off. The start/stop LED flashes when the soft-
starter is in standby operation waiting for a start caused by
autoreset or analogue start/stop.

When the motor is running, the running LED flashes dur-
ing ramp up and down and is illuminated continuously at
full motor volrage.

Table 11 Menu structure of MSF 2.0.

Function Menu number

General settings 100-101, 200-202

Motor data 210-215
Motor protection 220231
Parameter set handling 240-243
Auto reset 250-263
Serial communication 270273
Operation settings 300-342
Process protection 400-440
1/0 settings 500-534
View operation 700-732
Alarm list 800-814
Softstarter data 900-902

Voltage
A
Ux
Time
RuRNing LED  Running LED RUNNINGLED  Running LED
flashing on flashing off
Start/stop LED Starl/stop LED
on off 03-F137-2

Fig. 33 LED indication at different operation situations.

7.4 The menu structure

The menus in MSF 2.0 are organized in a 1-level structure
and they are divided into the groups set outin table 8.

For easier commissioning the menus are divided into three
groups, Read-out, Serting and Multi Setting. Read-out
menus are only for reading; Setting menus are for setting
one parameter and Multi Serting menus are for setting sev-
eral parameters which cannot be undone. The menus are
selected by navigating backwards and forwards through the
menu system. Sub-menus simplify setting but are not availa-
ble when the corresponding main function is not activated.

7.5 The keys

The function of the control panel is based on a few simple
rules.

1. At power up menu [100) is shown automatically.

2. Use the “NEXT — " and “PREV <« ” keys to move
between menus. To scroll through menu numbers, press
and hold either the “NEXT — ” or the “PREV <"
key.

3. The “+” and “~" keys are used to increase respectively
decrease the value of setting. The value is flashing during
setting.

4. The “ENTER 1 ” key confirms the setting just made,
and che value will go from flashing to stable.

5. The “START/STOP” key is only used to start and stop
the motor/machine.

6. The|@)] and [Q) keys are only used for JOG from the
control panel. The Jog function must be enabled in

menu [334) or [335).

40 Operation of the softstarter
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Table 12 The keys

Start/stop motor operation.

Display previous menu.

Display next menu.

Decrease value of setting. —

Increase value of setting. +

Confirm setting just made. ENTER
Alarm reset. vt

JOG Reverse ‘ 00 > l
JOG Forward < 100 !

7.6 Control panel lock

The control panel can be locked to prevent parameter being
set by unauthorised personnel.

¢ Lock control panel by simultaneously pressing both
"NEXT — "and "ENTER 1 " for at least 2 sec. The
message '~ Loc’ will be displayed for 2 seconds when
locked.

* To unlock control panel, simulcaneously press the same
2 keys "NEXT — “ and "ENTER 1 “ for at least 2
sec. The message "unlo’ will be displayed for 2 seconds
when unlocked.

In locked mode it is possible to operate the softstarter from
the control panel and to view all parameters and read-outs,
but it is not possible to change any parameters.

Emotron AB 01-4135-01r1 Operation of the softstarter 41
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Overview of softstarter
operation and parameter

set-up

Table showing how parameters can be set and operation car-
ried out.

Table 13 Control sources

Q:-Pulse |d TMS904

Acive 10/12/2014

Operation
Control panel lock Setting of parameters
Start/Stop Alarm reset
Control source
Unlocked Control panel Control panel Control panel
Control pane! control panel
Menu [200]=1 Locked
control panel Controt panel Control panel
Unlocked Remote Remote and Control panel
Remote control panel control panel
Menu [200]=2 Locked Remote Remote and
control panel control panel
Unlocked . Serial comm. and .
Serial comm. Serial comm.
Serial comm. control panel contro!l panel
Menu [200]=3 Locked Serial comm Serial comm.and | o .
control panel . control panel enar comm.
NOTE: If external control of parameter set is chosen in
menu [240] no parameters except for parameter set
[249] and control source [200] can be changed.
42 Operation of the softstarter Emotron AB 01-4135-01r1
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8. Functional description

This functional description for Softstarter MSF 2.0
describes the menus and parameters in the softstarter unit.
You will find a short description of each function, their aims

and settings.

Table 14 Menu overview

menu overview in Table 10.

The MSF 2.0 provides extensive setting possibilities via
menus on the control panel, remote control or serial com-
munication. The menus are numbered according to the

Function Menu number Description See section
General settings ;‘8&;‘82 General basic settings. 81
Motor data 210-215 For insertion of technical data for the actual motor. 8.2
Motor protection 220231 Protection associated with the motor in the application. 83
Paran_\eter set 240-243 Selection and programming of parameter sets. 84
handling
Auto reset 250-263 Automatic reset of active alarm and restart of MSF 2.0. 85
Serial . . .
communication 270-273 Serial communication settings for the data transfer. 8.6
Operation settings 300-342 :gt‘t)u;grz ;sdsl?rc;:ted with the operation, for example the start- and 87
Process protection 400440 Protection associated with the process. 88
1/0 settings 500-534 in- and output settings for control and monitoring. 89
View operation 700-732 For read-out of measured values. 8.10
Alarm list 800-814 Latest error. Available alarms. 811
Softstarter data 900-902 Displays softstarter type, software variant and version. 812
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8.1 General settings

General sectings for MSF 2.0 contains the following menus:
[100]) Current

[101] Automatic return menu

[200] Control source

[201] Control panel locked for settings

[202) Enable US units

8.1.1 Current [100]

This read-out menu shows the actual current to the motor.

NOTE: If control panel (1) or remaote control (2) is
configured, the setting can only be changed via control
panel to serial communication control (3). However, if
serial communication control (3) is configured, the
setting can be changed either via serial communication
or via control panel.

[10 OIO | Read-out |
0

Current

0]0

0
2/0/0],
Control source
Default 2 (remote control)
Range: 1,2, 3
1 Control panel.
2 Remote control.
3 Serial communication control.

Range: | 0.0-9999A

NOTE! This is the same read-out as menu [700].

8.1.2 Automatic return menu [101]

When the MSF 2.0 is powered up, menu [100] (Current
read-our) is shown as default. When another menu has been
selected by the user (moving through the menu list with the
“NEXT” or “PREV” keys) this menu will remain active.
Alternacively a specific menu can be chosen as automatic
return menu. The chosen menu will be shown automatically
after 60 scconds without any control panel activity.

TRE

oFF‘

Automatic return menu

8.1.4 Control panel lock [201]

The MSF 2.0 Control panel can be locked to prevent
parameter being sct by unauthorised personnel,

*  Lock control panel by simultancously pressing both keys
"NEXT — "and "ENTER 1 " for at least 2 seconds.
The message “- Loc” will be displayed for 2 seconds.

* To unlock control panel, simultaneously press the same
wo keys "NEXT — "and "ENTER 4 " for at least 2
seconds. The message “unlo” will be displayed for 2 sec-
onds.

In locked mode, all parameters and read-outs (menus) can
be displayed, but it is forbidden to change any parameters
via the control pancl.

The message -Loc” will be displayed if someone tries to seta
parameter in Jocked mode.

The key lock status can be read out in menu (201].

NOTE: If menu [200] is configured for serial

Default: oFF communication control, the softstarter may still be
Range: oFF, 1-999 configured via serial communication, regardless of the
- — control panel lock status.
oFF Automatic return menu is disabled.
1999 Automatic return menu.
0 Read-out
(2043
8.1.3 Control source [200]
) Contro! panel locked for
The softstarter can be controlled either via the control panel, settings
remote control or the serial communication interface. nio
Remote control via terminals 11,12 and 13 is the default set-
i Defautt no
tng.
Range: no. YES
NOTE: Depending on the setting in this menu, the no Control panel is not locked
softstarter may be configured via control panel or via YES Control pane! is locked
serial communication. See Table 13, page 42 for more
information.
44 Functional description Emotron AB 01-4135-01r1

QuPulse [d JMso04 ﬁiili a IQHZ:ZQ] i Page 162 of 437



Q-Pulse Id TMS904

SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

8.1.5 Enable US units [202]

By default all read-out and configuration values are given in
SI units. If preferred, US customary units can be chosen
instead. in this case the following units are used:

e Powers are set and shown in HP, menus [212] and [703]
* Power consumption is shown in MHph, menu {731}
 Shaft torque is shown in Ibft, menu [705]

» Temperature is shown in degrees Fahrenheit, menu
(707]

NOTE: When the setting for US units is changed, the
motor data in menus [210-215] is reset to the default
values for the chosen units (Sl or US customary units) in
all parameter sets. -

8.2 Motor data

For optimal performance the MSF 2.0 softstarter should be
configured according to the motor’s rating plate:

[210] to [215]) Nominal motor data

NOTE: The default factory settings are for a standard 4-
pole motor according to the nominal current and power
of the softstarter. The softstarter will run even if no
specific motor data is selected, but the performance will
not be optimal.

Nominal motor voltage.

(210} Nominal motor voltage — new default value (460 V,
for US units enabled)

[211] Nominal motor current — new default value depend-
ing on softstarter size.

[212] Nominal motor power ~ new default value depending
on softstarter size

[213] Nominal motor speed — new default value depending
on softstarter size

{215] Nominal frequency — new default value (60 Hz, for
US units enabled)

If the sctting is changed and confirmed with “ENTER”,
“SEt” is displayed for 2 seconds to indicate successful selec-
tion.

[2 10]0
(0]

Nominal motor voltage

4100

Default: 400V
Range: 200-700 v
200-700 Nomina!l motor voitage.

NOTE: Make sure the softstarter’s maximum voltage
rating is suitable for selected motor voltage.

Nominal motor current. The current range is related to the
size of the softstarter.

BRAE

I202]8

\ Enable US units

Nominal motor current

1]7|

o) F Default lnsort iN A
Range: 25-200% of Ingertin A
Default: OFF -
25-200 Nominal motor current
Range: OFF, on
OFF Values are presented in kW, Nm etc. Nominal motor power in kW or HP. The power range is
on Values are presented in HP, Ibft etc. related to the size of the softstarter.
0 [ Settine_]
ERER
Nominal motor power
Default: Prsort in KW
Range: 25-400% of P, gop in KW or HP.
25400 Nominal motor power.
Emotron AB 01-4135-01r1 Functional description 45
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Nominal motor speed.

[213)°

Nominal motor speed

114(5/0

Default: Nnsoft in rpm
Range: 500-3600 rpm
500-3600 Nomina! motor speed.

Nominal motor power factor.

[21]4)2

Nominal power factor

0|8|6

Default: 0.86
Range: 0.50-1.00
0.50-1.00 Nominal motor power factor.

Nominal motor frequency

|2 15l8

Nominal frequency

50}

Defautt: 50 Hz
Range: 50 Hz, 60 Hz
50, 60 Nominal frequency.

8.3 Motor protection

The MSF 2.0 softstarter is equipped with different motor
protection functions. The following menus are available to
configure these protection methods:

[220]-[223)} Thermal motor protection
[224])-{227]} Start limitation
{228])-[229] Locked rotor

[230] Single phase input failure

{231) Current limit start time expired

For these protection methods the following options are
available (all options may not be available for all protection
methods — check the description of the relevant menu for
details):

Off
The protection method is disabled.

Warning

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.
The alarm message will disappear and the relay will be reset
wen the fault disappears. The alarm may also be reset manu-
ally.

Coast

The appropriate alarm message is shown in the display and

relay K3 is activated (for default configuration of the relays).
The motor voltage is automatically switched off. The motor
freewheels until it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus [320] to [325].

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The brake function is activated according to the braking
method chosen in menu {323] and the motor is stopped

according to the alarm brake settings in menus [326] to
[327] (braking strength and braking time).

8.3.1 Thermal motor protection

With MSF 2.0 an internal thermal model of the motor or an
external signal from a PTC can be used for thermal motor
protection. It is also possible to combine both protection
methods. Slight overload for a long time and several over-
loads of short duration will be detected with both methods.

Thermal motor protection [220]

Thermal motor protection is activated by choosing an alarm
action in menu [220]. After that menus [221] to [223] will
be available so that the cype of the protection (internal and/
or PTC) can be chosen. If the operation has been inter-
rupted due to a thermal motor protection alarm, a manual
reset and a new start signal is needed to restart the motor.
The reset and the starr signal can be given via control panel,
remote or via serial communication depending on the con-
trol source chosen in menu [200). Regardless of the chosen
control source, it is always possible to initiate a reset via the
control panel.

NOTE: A reset via the control panel will never start the
motor.

46 Functional description
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l 2]o O] 8 |2 2 2]8
Thermal motor protection Internal protection class
2 ] (Alarm code F2) 1 O }
Default: 2 (Coast) Default 10s
Range: ofF, 1,2, 3,4 Range: oFF, 2-40s
ofFF Thermal motor protection is disabled. oFF Internal protection class is disabled.
1 Waming 240 Selection of the thermal curve as setout in
2 Coast Fig 34.
3 Stop
4 Brake

PTC input [221]

This menu is available if thermal motor protection is ena-
bled in menu [220]. To use the PTC functionality, connect
the PTC to terminals 69 and 70. See fig. 53. If the motor
gets oo warm (PTC resistance above 2.4 kOhm), an F2
alarm will occur. The alarm will remain active until the
motor has cooled down (PTC resistance below 2.2 kOhm).

NOTE: Check that the motor current is configured
properly in menu [211].

NOTE! If an external bypass contactor is used, check
that the current transformers are placed and connected
correctly.

the control board loses its supply (terminal 01

and 02). This means that the internal thermal

model starts with a “cold” motor, which
perhaps in reality is not the case. This means that the
motor can be overheated.

i CAUTION! Used thermal capacity is set to 0 if

0 Sevne ]
122]1])2
PTC input

o|F|F
Defauit ofF
Range: oFF, on
oFF Motor PTC input is disabled.
on Motor PTC input is enabled.

NOTE: Open terminals will give an F2 alarm immediately.
Make sure the PTC is always connected or the terminals
are shorted.

Used thermal capacity [223]

This menu is available if thermal motor protection is acti-
vated in menu [220] and an internal protection class is cho-
sen in menu [222]. The menu shows the thermal capacity of
the motor according to the thermal curve chosen in menu
222).

Internal protection class [222]

This menu is available if thermal motor protection is ena-
bled in menu [220]. In chis menu an internal protection
class can be chosen, which enables internal thermal motar
protection. With this setting a thermal curve as set out in
Fig. 34 is configured. The mortor’s thermal capacity is calcu-
lated continuously based on the chosen curve. If the thermal
capacity exceeds 100% an F2 alarm occurs and the action
chosen in menu [220] is performed. The alarm remains
active until the motor model cools down to 95% of its ther-
mal capacity. The used thermal capacirty is shown in menu

[223].

|22 3'0
o}

Used thermal capacity

0

Range: | 0-150%

Emotron AB 01-4135-01r1
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Fig. 34 The thermal curve

8.3.2 Start limitation

Start limitation is used to protect the motor by limiting the
numbers of starts per hour or securing a minimum time
delay between starts. Both protection methods can be used
separately or in combination.

sen control source, it is always possible to initiate a reset via
the control panel.

NOTE: A reset via the control panel will never start the
motor,

Start limitation [224] 2242
Start limitation is enabled in this menu by choosing a proper —/0
alarm action. The available options are: Start limitation (Alarm code
F11)
Off o F|F
The protection method is disabled.
. Default OFF
y\{arn|ng Range: OFF, 1,2
Alarm message F11 is shown in the display and relay K3 is oFF Start imitation is disabled.
activated (for default configuration of the relays). However, -
the start will be allowed. 1 Warning
2 Coast
Coast
Alarm message F11 is shown in the display and relay K3 is
activated (for default configuration of the relays). The start
will not be allowed.
A Start limitation alarm is automatically reset when a new
start signal is given. The start signal can be given via control
panel, remote or via serial communication depending on the
control source chosen in menu [200). Regardless of the cho-
48 Functional description Emotron AB 01-4135-01r1
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Number of starts per hour [225]

This menu is available if start limitation is enabled in menu
[224]. In chis menu the allowed number of starts per hour is
configured. If this number is exceeded, an F11 alarm occurs
and the action chosen in menu {224] is performed. The

alarm is active until the hour has expired and a new swart can

be allowed.

Read-out
21275 [Fe=et]
Time to next allowed start
Range: ] 0- 60 min

2‘2158

Number of starts per hour

oFF‘

Default: oFF

Range: oFF, 1-99

oFF Starts per hour protection is disabled
1-99 Number of starts per hour.

Min. time between starts [226]

This menu is available if start limitation is enabled in menu
[224]. In this menu a minimum time berween consecutive
starts can be configured. If a new start attempt is made
before the configured minimum time is expired an F11
alarm will occur and the action chosen in menu [224] is per-
formed. The alarm remains active until the chosen mini-
mum time has expired and a new start can be allowed.

226

l olF|F

Min. time between starts

Default: oFF
Range: oFF, 1-60 min
Min. time between starts protection is disa-
oFF
bled.
1-60 Min. time between starts.

Time to next allowed start [227]

This menu is available if scart limicacion is enabled in menu
[224] and at least one of the protection methods described
above is configured (number of starts per hour or minimum
time between starts). In this menu the remaining time to the
next allowed start is shown. If both protection methods
mentioned above are activated, the shown time is the total
time delay to the next start, which is allowed by both meth-
ods.

8.3.3 Locked rotor

This alarm is used to avoid high motor current due to a
mechanically locked rotor. If the operation has been inter-
rupted due to a locked rotor alarm, a manual reset and a new
start signal is nceded to restart the motor. The reset and the
start signal can be given via control panel, remote or via
serial communication depending on the control source cho-
sen in menu {200]. Regardless of the chosen control source,
it is always possible to initiate a reset via the control panel.

NOTE: A reset via the control panel will never start the
motor.

Locked rotor [228]

Locked rotor alarm is activated in this menu by choosing a
proper alarm action.

|228lg

Locked rotor alarm (Alarm code

olF|F| ™

Default: oFF

Range: oFF, 1,2

oFF Locked rotor alarm is disabled.
1 Waming

2 Coast

Locked rotor time [229]

This menu is available if Locked rotor alarm is enabled in
menu [228]. In this menu the time delay for detection of a
locked rotor is configured. If a high motor current (4.8
times the nominal motor current) is floating for a time
exceeding the chosen value, an F5 alarm will occur and the
action chosen in menu [228] will be performed.

2/2/92

Locked rotor time

510

Default: 50s
Range: 1.0-100s
1.0-10.0 Locked rotor time.
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NOTE: Check that the motor current is configured
properly in menu [211].

8.3.4 Phase input failure

All phase input failures shorter than 100 ms are ignored.

Multiple phase input failure

If the failure duration time is above 100 ms, operation is
temporary stopped and a new soft start is made if the failure
disappears within 2 s. If the failure duration time is longer
than 2 san F1 alarm occurs and the voltage to the motor
remains off. During deceleration, regardless of the failure
duration time, the motor voltage is automatically switched
off and the motor freewheels until it stops.

Single phase input failure

During acceleration and deceleration the behaviour is the
same as described above for multiple phase input failure.
When running with full voltage, the softstarter can be con-
figured for different actions in the event of a single phase

_ input failure (menu [230]).

A phase input failure alarm is automatically reset when a
new start signal is given. The start signal can be given via
control panel, remote or via serial communication depend-
ing on the control source chosen in menu 200. Regardless of
the chosen control source, it is always possible to initiate a
reset via the control panel.

8.3.5 Current limit start time expired

If current limit ar start is activated in menu [314], an F4
alarm can be activated if the operation is still at current limit
when the configured start time has expired. A current limic
start time expired alarm is automatically reset when a new
start signal is given. The scart signal can be given via control
panel, remote or via serial communication depending on the
control source chosen in menu [200]. Regardless of the cho-
sen control source, it is always possible to initiate a reset via
control panel.

NOTE: A reset via the control panel will never start the
motor.

Current limit start time expired [231]

In this menu the alarm for current limit seart time expired
can be enabled and a proper action can be selected.

CRRE

Current limit start time expired
2 {alarm code F4)

NOTE: A reset via the control panel will never start the
motor.

Single phase input failure [230]

The softstarter’s action on a single phase input failure occur-
ring during full voltage running can be configured in this
menu. In the event of a single phase inpur failure, alarm F1
is activated after 2 s (see description above) and the chosen
action is performed. The alarm remains active until the fail-

ure disappears.

Default 2

Range: ofFF, 1,2, 3,4

oFF Cyrrent limit start time expired protection is
disabled.

1 Waming

2 Coast

3 Stop

4 Brake

NOTE: If the action for current limit start time expired is
configured as Warning or the protection is not activated
at all, the softstarter will ramp up to full voltage with a
ramp time of 6 s if the start time has expired in current
limit mode. The current is then no longer controlled.

0 [Setng_]
[2 3 0] 0 | Setting_|
Singie phase input failure (alarm
2 ’ code F1)
Defautt: 2
Range: 1,2
1 Warning
2 Coast
50 Functional description Emotron AB 01-4135-01r1
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8.4 Parameter set handling

The use of different parameter sets can be helpful when
using one softstarter to start different motors or when work-
ing under various load conditions. There are four parameter
sets available in MSF 2.0. Parameter set handling is control-
led by the following menus:

(240] Select parameter set
(241] Acrual parameter set
(242]) Copy parameter set
(243] Reset to factory setting

8.4.1 Select parameter set [240]

|Parameter Set4

| Parameter Set 3

l Parameter Set 2

Parameter Set 1

200, 210, 211, 212, 213,
214, 220, 221, 222, 224,
225, 226, 228, 229, 230,
231, 250, 251, 252, 253,
254, 255, 256, 257, 258,
259, 260, 261, 262, 263,
310, 311, 312, 313, 314,
315, 316, 317, 320, 321,
322, 324, 325, 326, 327,
330, 331, 332, 333, 334,
335, 340, 341, 342, 400,
401, 402, 403, 404, 405,
406, 407, 408, 409, 410,
412, 420, 430, 431, 432, ——
433, 434, 435, 436, 437,
438, 500, 501, 502, 503, —
504, 520, 521, 522, 523

03-F48-2

Common for all parameter sets

0 [ Seting ]
2/4)0]3
J Select parameter set
Default: 1
Range: 0,1,23.4
0 External control of parameter sets.
1,2.3.4 Selection of parameter sets 1-4.

Actual parameter set [241]

This menu is available when external control of parameter
sets is chosen in menu [240). This menu shows which
parameter set is actually selected via che digital inputs.

[24 1]8

Actual parameter set

1

Range: F 2,34

8.4.2 Copy parameter set [242]

When programming a new parameter set, this function will
simplify the procedure. It is possible to copy an already pro-
grammed parameter set into another set as follows:

*  Select a copy alternative in this menu, for example P1-2.
Press Enter. “CoPY” is displayed for 2 seconds to indi-
cate successful copy process. After that, “no” is displayed.

* Go to menu [240] and select parameter set 2.

*  Make the required new settings in corresponding menus
for parameter set 2.

|2 a 2}0
101, 201, 202, 215, 240, 242, 243, 270, 0
nm N—
732 nlo
Default: no
Fig. 35 Parameter overview Range: no, P1-2, P1-3,'P1~4, P2-1, P2-3, P24,
P3-1, P3-2, P34, P4-1, P4-2, P4-3
no No action
Select para meter set [240] Copy parameter set 1 t0 parameter set 2
In this menu one of the parameter sets 1-4 can be selected P1-2 etc. etc.

directly or external control of parameter sets via digital
inputs can be chosen. If external control of parameter sets is
chosen, the digital inputs have to be configured properly (see
description of menus [510] to [513]). By default digital
inputs 3 and 4 (terminals 16 and 17) are configured for
external control of paramerer sets.

NOTE: Copying parameter sets is only allowed when the
softstarter is not running.
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8.4.3 Reset to factory setting [243]

This menu enables all parameters to be reset to the defaule
values. This includes all four parameter sets and the com-
mon parameters except for parameter [202] (enable US
units). As Enable US units is not reset to default, the values
loaded for the normal motor data in menus [210) to [215)
correspond to the chosen units (SI or US customary), see
description of menu [202) on page 45 for more information.
The alarm list, the power consumption and the operation
time will not be affected by resetting the parameters. When
the reset of all parameters to the factory default values has
been executed successfully, menu [100) is shown on the dis-
play.

a3

The following settings should be applied:

*  Activate thermal motor protection, ¢.g. set menu {220)

to 2 (Coast).

¢ Activate internal thermal motor protection, e.g. set
menu [222) to 10 (thermal curve for 10 s).

* Insert maximum number of restarts: e.g. set menu [250)
to 3.

* Actvate thermal motor protection to be automatically
reset: ¢.g. set menu [251] co 100.

» Configure onc of the relays to give an alarm when exter-
nal assistance is required: e.g. set menu [532] 1o 19 (all
alarms which need manual reser).

The autoreset functionality is not available if contro! panel is
chosen as control source in menu [220].

Reset all parameters to the factory default

YES
values.

Reset to factory settings X
WARNING: A flashing start/stop LED
nio 4 indicates standby mode e.g. waiting for
autoreset. The motor may be started
Default: no automatically at a moment’s notice.
Range: no, YES
no No action NOTE: The autoreset cycle will be interrupted when a

stop signal is given (remote or via serial communication)
or if the control source is changed to control panel in
menu [200].

NOTE! Reset to factory settings is not allowed when the
softstarter is running.

8.5 Autoreset

For several non-critical application-related failure condi-
tions, it is possible to automatically generate a reset and ini-
tiate a restart o overcome the fault condition. Autoreset
functionality is configured using the following menus:

[250] Autoreset attempts.
[251] to [263) Autoreset items.

In menu {250) the maximum number of automatically gen-
erated restarts allowed can be set. When this number is
exceeded and a new fault occurs, the softstarter will stay in
fault condition because external assistance is required. In
menus [251] to {263], autoreset is enabled for the different
protection types by choosing a delay time. If a fault occurs
for which autoreset is enabled, the motor is stopped accord-
ing to the action chosen for the relevant protection method
(see menus [220] to [231) and [400] to [440] for description
of protection methods and configuration of actions on fail-
urcs). When the fault has disappeared, and the configured
delay time has clapsed, the motor is restarted.

Example:

The motor is protected by internal thermal protection.
When a thermal protection alarm occurs, the softstarter
should wait until the motor is cooled down enough before
resuming normal operation. When this problem occurs sev-
eral times in a short period of time, external assistance is
required.

8.5.1 Autoreset attempts [250]

In this menu the maximum allowed number of automati-
cally generated restart aceempts is set. If any number of
autoreset attempts is selected in this menu che Autoreset
functionality is activated and menus {251] to [263], will
become available. If an alarm occurs for which autoreset is
enabled (in menus [251] to [263]), che motor will automati-
cally be restarted when the fault has disappeared and the
delay time has expired. For each automatically generated
restart, the internal autoreset counter (not visible) will go up
one place. If no alarm occurs for more than 10 minutes, the
autoreset counter will be decreased by one. When the maxi-
mum number of autoreset attempts is reached, no further
restart will be allowed and the softstarter will remain in faule
condition. In this case a manual reset (either via control
panel, remote or serial communication, see description on
page 39) is needed.

Example:
¢ Autoreset attempts (menu (250]=5)
¢ Within 10 minutes 6 alarms occur.

¢ At the 6th uip there is no autoreset, because che autore-
set counter contains already 5 autoreset attempts.

» To reset, apply a normal reset. This will also reset the
autoreset counter.
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NOTE: The internal autoreset counter is reset to zero if a
stop signal is given, After each new start signal (via
remote or serial communication) the maximum number
of restart attempts will be allowed as configured in
menu [250).

o et ]
2502 -
Autoreset attempts
olF|F
Default: oFF
Range: oFF, 1-10
oFF Autoreset disabled.
1-10 Number of Autoreset attempts.

8.5.2 Autoreset items [251]-[263]

Menus [251] to [263] are available if autoreset is enabled in
menu [250). With these menus the delay time for autoreset
is configured. The delay cime starts counting when the fault
is gone. When the delay time has elapsed, the alarm will be

reset and a restart atternpt will automatically be made.

NOTE: Enabling autoreset for an alarm has no effect if
the alarm action for the respective alarm is set to oFF or
Warning (1).

Thermal motor protection autoreset
[251]

This menu is available if autoreser is activated in menu
[250]). In this menu the delay time for thermal motor pro-
tection autoreset is configured. The delay time starts count-
ing when the fault is gone. This means the internal thermal
motor model has to cool down to a thermal capacity of 95%
(if internal thermal motor protection is enabled) and the
PTC resistance has to go down to 2.2 kOhm (if PTC is ena-
bled), which indicates that the motor has cooled down.
When the delay time has elapsed, the alarm will be reset and

a restart attempt will automatically be made.

l25llg

Thermal motor protection

0 F F’ autoreset

Start limitation autoreset [252]

This menu is available if autoreset is activated in menu
(250). In this menu the delay time for an autoreset after a
start limitation alarm (alarm code F11) is configured. The
delay time starts counting when the fault is gone. This
means the minimum time between starts has to be expired
(if Minimum time berween starts protection is enabled) and
a start has to be allowed for the actual hour (if starts per
hour protection is enabled). When the delay time has
elapsed, the alarm will be reset and a restart attempr will
automartically be made.

Locked rotor alarm autoreset [253]

This menu is available if autoreset is activated in menu
{250). In this menu the delay time for an autoreset after a
tocked rotor alarm (alarm code F5) is configured. As a
locked rotor cannor be detected in stopped state, the delay
time starcs counting immediately after the alarm action has
been executed. When the delay time has elapsed, the alarm
will be reset and a restart attempt will automatically be
made.

Current limit start time expired
autoreset [254]

This menu is available if auroreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
current limit starc time expired alarm (alarm code F4) is
configured. As a current limit start time expired faule condi-
tion cannot be detected in stopped state, the delay time
starts counting immediately after the alarm action has been
executed. When the delay time has elapsed, the alarm will be

reset and a restart attempt will automatically be made.

Max power alarm autoreset [255]

This menu is available if autoreset is activated in menu
[250). In this menu the delay time for an autoreser after a
max power alarm (alarm code F6) is configured. As a max
power fault condition cannot be detected in stopped state,
the delay time starts counting immediately after the alarm
action has been executed. When the delay time has elapsed,
the alarm will be reset and a restart attempt will automari-

cally be made.

Min power alarm autoreset [256]

This menu is available if autoreset is activated in menu
[250). In this menu the delay time for an autoreset after a
min power alarm (alarm code F7) is configured. As a min
power fault condition cannot be detected in stopped state,
the delay time starts counting immediately after the alarm
action has been executed. When the delay time has elapsed,

the alarm will be reset and a restart attempr will automati-

cally be made.

Default oFF
Range: oFF, 1-3600 s
Thermal motor protection autoreset is disa-
ofFF
bled
Delay time for thermal motor protection
13600 autoreset
Emotron AB 01-4135-01r1

Active 10/12/2014

Functionat description 53

Page 171 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

External alarm autoreset [257]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
external alarm (alarm code F17) is configured. The delay
time starts counting when the fault is gone. This means the
external alarm signal input has to be closed. When the delay
time has elapsed, the alarm will be reset and a restart attempt
will automatically be made.

Phase input failure autoreset [258]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
phase input failure (alarm code F1) is configured. As a phase
input failure cannot be detected in stopped state, the delay
time starts counting immediately after the alarm action has
been executed. When the delay time has elapsed, the alarm
will be reset and a restart attempt will automatically be
made.

Voltage unbalance alarm autoreset
[259]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
voltage unbalance alarm (alarm code F8) is configured. The
delay time starts counting when the fault is gone. Usually,
the mains voltage will not be available to the softstarter in
stopped state as the mains contactor is deactivated. In this
case a volrage unbalance failure cannot be detected in
stopped state and the delay time starts counting immediately
after the alarm action has been executed. When the delay
time has clapsed, the alarm will be reset and a restart attempt
will automatically be made.

Over voltage alarm autoreset [260]

This menu is available if autoreset is activated in menu
[250]. In this menu the dclay time for an autoreset after an
over voltage alarm (alarm code F9) is configured. The delay
time starts counting when the fault is gone. Usually, the
mains voltage will not be available to the softstarter in
stopped state as the mains contactor is deactivated. In this
case an over voltage failure cannot be detected in stopped
state and the delay time starts counting immediately after
the alarm action has been executed. When the delay time
has elapsed, the alarm will be reset and a restart attempe will

automatically be made.

Under voltage alarm autoreset [261]

This menu is available if autoreset is acrivated in menu
[250]. In this menu the delay time for an autoreset after an
under voltage alarm (alarm code F10) is configured. The
delay time starts counting when the faulc is gone. Usnally,
the mains voltage will not be available to the softstarter in
stopped state as the mains contactor is deactivated. In this
case an under voltage failure cannot be detected in stopped
state and the delay time starts counting immediately after
the alarm action has been executed. When the delay time

has clapsed, the alarm will be reset and a restart actempt will
automatically be made.

Serial communication autoreset [262]

This menu is available if autoreset is aceivated in menu
(250]. In this menu the delay time for autoreset after a serial
communication broken alarm (alarm code F15) is config-
ured. The delay time starts counting when the fault is gone.
This means serial communication has to be re-established.
When the delay time has elapsed, the alarm will be reset and
a restart attempt will automarically be made.

Softstarter overheated autoreset [263]

This menu is available if autoreset is activated in menu
[250]). In this menu the delay time for autoreset after a soft-
starter overheated alarm (alarm code F3) is configured. The
delay time starts counting when the fault is gone. This
means the softstarter has to be cooled down. When the delay
time has elapsed, the alarm will be reset and a restart attempt
will automatically be made.

8.6 Serial communication

There are several serial communication options available for
MSF 2.0 (sec page 107 for more information). The soft-
starter can be configured and controlled via serial communi-
cation if this is configured in menu [200] (see page 44). The
following parameters are available to configure serial com-
munication:

[270] Serial comm. unit address
[271] Serial comm. baudrate
[272] Serial comm. parity

[273] Serial comm. contact broken

NOTE: The communication parameters [270] to [272]
must be set up via the control panel. To enable
configuration via the control panel, menu [200) must be
set to 1 (control panel) or 2 (remote control).

Serial comm. unit address [270]

Serial communication unit address.

[2[70)S

Serial comm. unit address

1

Default: 1
Range: 1-247
1-247 Unit address.
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Serial comm. baudrate [271]

Serial communication baudrate.

L271J8

Serial comm. baudrate

9,6

Default: 9.6 kBaud
Range: 2.4 - 38.4 kBaud
24-384 Baudrate.

Serial comm. parity [272]

Serial communication parity.

[272]8

Serial comm. parity

0

Default: 0

Range: 0.1

0 No parity

1 Even parity.

Brake

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). The brake
function is activated according to the braking method cho-
sen in menu [323] and the motor is stopped according to
the alarm brake settings in menus [326] to [327] (braking
strength and braking time).

A serial communication broken alarm is automatically reset
when a new start signal is given. The start signal can be
given via control panel, remotely or via serial communica-
tion depending on the control source chosen in menu 200.
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

NOTE: A reset via control panel will never start the
motor.

273]0

Serial comm. contact broken

Serial comm. contact broken [27 3]

If the softstarter is configured for control via serial commu-
nications (menu [200] = 3) and the serial communication
contact is broken during operation, an F15 alarm can be
configured to occur. In this menu the alarm can be enabled
and an action to be performed can be chosen. The following
options are available:

Off

Serial communication contact broken alarm is disabled.

Warning

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). However,
the motor is not stopped and operation continues. The
alarm message will disappear and the relay will be reset when
the fault disappears. The alarm may also be reset manually
from the control panel.

Coast

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). The motor
voltage is automatically switched off. The motor freewheels
until it stops.

Stop
Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of che relays). The motor

is stopped according to the stop settings in menus [320] to
[325).

o) F F ’ (alarm code F15)
Default: 2
Range: ofF, 1,23, 4
oFF Serial comm. contact broken disabled
1 Waming
2 Coast
3 Stop
4 Brake

8.7 Operation settings

Operation settings include parameters for configuration of
starting and stopping, some of these can be pre-configured
for pump applications. Furthermore, some special settings
for stop behaviour at alarm, parameters for slow speed and
jog and additional settings such as bypass operation, power
factor control and control of the internal fan are induded in
this section.

(300] Preset pump control parameters
[310]-[317] Start

(320])-(327] Stop including stop at alarm
{330]-[335] Slow speed/JOG
[340]-[342] Additional settings

The MSF Softstarter controls all three phases supplied to the
motor. In contrast to a simple softstarter controlling only
one or two phases, the three-phase control enables different
starting methods, voltage, current and torque control. A cur-
rent limit can even be used in combination with eicher volt-
age or torque control.

Emotron AB 01-413501r1

Active 10/12/2014

Functional description 55

Page 173 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

With voltage control the outpur voltage to the motor is line-
arly increased to full line voltage during the set start time.
The sofistarter gives a smooth seart but does not get any
feedback on current or torque. The typical settings to opti-
mize a voltage controlled start are the initial voltage and the
start time.

With current contro} the output voltage to the motor is reg-
ulated so the set current limit is not exceeded during the
start. Even with this starting method the starter does not get
any feedback on the motor torque. However, current control
can be combined with both voltage and torque control. The
typical settings to optimize a current controlled start are the
current limit and the maximum starting time.

Torque contro! is the most sophisticated way of starting
motors. The softstarter continually monitors the motor
torque and controls the output voltage to the motor so the
torque follows the set ramp. Both linear- and square torque
ramps can be chosen according to the application requir-
mencs. In this way constant acceleration can be accom-
plished during start which is very important in many
applications. Torque control can also be used for stopping
with constant deceleration. For pumps constant deceleration
is important for avoiding water hammer.

8.7.1 Preset pump control [300]

With this multi-setting parameter the MSF 2.0 softstarter
can easily be configured for pump applications. The follow-
ing parameters are set if presct pump control parameters are
chosen.

[310] Stare method is set to square torque control (2)
[312] Inidial torque at start is set to 10%

(313) End torque at start is set to 125%

[315] Start time is set to 10 seconds

[314]) and [316] Current limit at scart and torque boost are
deacrivated.

[320] Stop method is set to square torque control (2)
(321) End torque at stop is set to 10%
[325] Stop time is set to 15 seconds.

These settings will lead to a smooth start with linear acceler-
ation and a linear stop without water hammer for most
pump applications. However, if the pre-set parameters need
to be adapted for a specific application, the values in the rel-
evant menus can be adapred.

The following figure shows typical current characterisrics at
start and speed curve at stop.

Current (A)
A
FLC
‘ >
Time
Speed
A
I L >
03-F1182 Time

Fig. 36 Pump control Current at start and speed at stop.

When the pre-setting of the parameters for pump control
has been executed successfully, “SEt” is shown in the display
for two seconds. After that “no” will be shown again.

Note: Pre-setting of parameters for pump control is not
allowed when the softstarter is running.

EOtOO

Preset pump control parameters

no’

Default: no

Range: no, YES

no No action

YES Preset parameters for pump control
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8.7.2 Start

With MSF 2.0, torque control, voltage control and direct
on-line are available as start methods. Torque control is
available both for loads with a linear torque characteristic
like conveyors and planers and with square torque character-
istics for pumps and fans. In general torque control is
recommended as a starting method; voltage control may be
used when for some special reasons a linear voltage ramp is
desired. With Direct on-line (DOL) as a start method, nei-
ther the current nor the voltage will be controlled; full volt-
age is applied to the motor immediately. DOL can be used
to start the motor if the softstarter has been damaged and
the thyristors are short-circuited.

All start methods can be combined with a current limic.
However, only a properly configured torque-conwrolled start
will lead to constant acceleration. For this reason it is not
recommended to set a cusrent limit for pump applications.
With a proper set-up of the torque control parameters, the
starting current will be very low. For applications with varia-
ble load characteristics from start to start, the current limit
functionality may be useful 10 avoid overloading the mains
fuses. However, as the motor torque is proportional to the
square of the current, setting a low current limit will limit
the motor torque considerably. If the current limit is set too
low in relation to the application’s requirements, the motor
will not be able to accelerate the load.

Torque control

The default sectings for initial torque at start is 10% and for
end torque at start it is 150%. In Fig. 37 the resulting torque
curve is shown versus time for linear and square torque char-
acteristics.

Torque
A 1 Linear
25T, 2 Square
20T,
End torque
18T - — — —

Nominal torque

T T
I
05Ty :
Initial torque
_____ I | >
Start time I i
03-F37-2 Time

Fig. 37 Torque control at start

A Properly configured torque-controlled start will lead to a
linear speed increase and low starting current withour cur-

rent peaks.

Current (A)
Start method [310]
In this menu the start method is chosen. The menus neces-
sary for configuration of the start will be available depending
on the chosen start method.
5
3|10/
Start method
1 ‘ FLC
Default 1 Time
Range: 1,23, 4
Linear torque control
2 Square torque control
3 Voitage control
4 Direct on-line, DOL
Tim:z
03-F114-2
Fig. 38 Current and speed in torque control
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To optimize the start, use the setting for inidal torque at
start, menu [311] and end torque at start, menu [312].

When the start command is given, the motor should imme-
diately start to rotate to avoid unnecessary heat development
in the motor. If required, increasc the initial torque at starr.

The end torque at start should be adjusted so that the time
for the motor to come up to nominal speed approximately
matches the start time set in menu [315]. If the actual start
time is much shorter than the set start time in menu {315],
the End torque ac stop can be decreased. If the motor does
not reach full speed before the start time set in menu [315]
has expired, the end torque at stop has to be increased o
avoid current peaks and jerking at the end of the ramp. This
may be needed for high inertia loads such as planers, saws

and centrifuges.

The read-out of shaft torque in percentage of T, in menu
(706) may be useful for fine-tuning the start ramp.

Initial torque at start {311]

This menu is available if torque control is selected in menu
[310]. In this menu the initial torque at start is set.

Voltage
A
U NEILE] Yo
‘ /
Start i | .
Time
03F123-2

Fig. 39 Menu numbers for initial voltage and start time.

Initial voltage at start [313]

This menu is available if voltage control is chosen as start
method in menu [310). In this menu the initial voltage at
start is set.

Initial voltage at start

3]1/3|2

310

Default: 30%
Range: 2590% U
2590 Sets initial voltage at start.

3112
b | ade O
} Initial torque at start
Default: 10%
Range: 0-250% T,
0-250 Initial torque at start.

End torque at start [312]

This menu is available if torque control is selected in menu
[310]. In this menu the end torque at stare is set.

ElQJO

End torque at start

1150

Default: 150%

Range: 25-250% T,

25-250 End torque at start.

Voltage control

Voltage control can be used when a linear voltage ramp is
desired. The voltage to the motor will be ramped up linearly,
from initial voltage up to full mains voleage.

Direct on-line, DOL

If this alternative is selected in menu [310], the motor can
be accelerated as if it was connected directly to the mains.

For this type of operation:

Check whether the motor can accelerate the required load
(DOL start). This function can be used even with shorted
thyristors.

67 x|

hom

FLC 1

Time

03-F115-2
Fig. 40 DOL-starr.
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Current limit

Current limit at start can be used rogether with all stare
methods to limit the current to a defined max level when
starting (150-500% of In), However, only a properly config-
ured torque-controlled start will lead to linear acceleration.
For this reason it is not recommended to set a current limit
for pump applications. Moreover, as the motor torque is
proportional to the square of the current, setting a low cur-
rent limit will limit the motor torque considerably. If the
current limit is set too low in relation to the application’s
requirements, the motor will not be able to accelerate the

load.

The combination DOL start and current limir at start gives
a start ramp with constant current. The softstarter will con-
trol the current up to the set current limit immediately at
start, and keep it there until che start is completed or che set
start-up time expires.

Current
A
Current limit |- —
{
|
FLC | (
!
|
: >
Starting time Time
03-F110-2

Fig. 41 Direct on-line start in combination with current limit
at start.

Current limit at start [314]

In this menu the current limit at scart is set.

(3[1]4|S [Setting]

Current limit at start

o|F|F

Defauit: ofFF

Range: oFF, 150-500% of |,
oFF Current limit disabled.
150-500 Current limit at start.

If the starting time is exceeded and the softstarter is sill
operating at current limit, an alarm will be activated accord-
ing to “Current limit stare time expired” sectings for motor
protection, menu [231]. Operation may be stopped or con-
tinued with a pre-defined voltage ramp. Note that the cur-
rent will rise unchecked if the operation continues.

Start time [315]

In this menu the desired start time is set. This menu is not
available if DOL is chosen as a start method and no current
limit is configured.

0 [Sewng |
3/1/s|g .
Start time
Default- 10s
Range: 1-60s
1-60 Start time.

Torgue boost

In specific applications torque boost is required for the start.
The torque boost parameter enables a high torque to be
obrtained by providing a high current for 0.1-2 seconds at
start. This enables a soft start of the motor even if the break
away torque is high at start. For example in crushing mills
applications etc.

When the torque boost function has finished, starting con-
tinues according to the selected start method.

A
Torque boost
Current limit 7
FLC
n -
! gl
Torque boost active time Time
03-F40-2

NOTE: Even though the current limit can be set as low as
150% of the nominal motor current value, this minimum
value cannot be used generally. If the current limit is set
too low in relation to the application’s requirements, the
motor will not be able to accelerate the load.

NOTE: Check that the nominal motor current is
configured property in menu [211] if the current limit
functionality is used.

Fig. 42 The principle of the torque boost when starting the
motor.
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Torque boost current limit [316]

In this menu torque boost is cnabled and the current limit
for torque boost is configured.

3‘116 8

Torque boost current limit

300’

Stop method [320]

In chis menu the stop mcthod is chosen. The menus neces-
sary for configuring the stop will be available depending on
the chosen stop method.

Defautt: oFF

Range: OFF, 300-700% of |,

oFF Torque boost disabled
300-700 Torque boost current limit.

Torque boost active time [317]

This menu is available if torque boost is enabled in menu
{310). In this menu the time for the torque boost to be
active is selected.

o [CSetting_]
3/2/0/3
Stop method
Default: 4
Range: 1,2.3,.45
1 Linear torque control
2 Square torque control
3 Voltage control
4 Coast
5 Brake

[3[4]7)°

Torque boost active time

olFIF

Default: 10s
Range: 01-20s
0120 Torque boost active time.

NOTE! Check whether the motor can accelerate the load
with “Torque boost” without any harmful mechanical
stress.

NOTE: Check that the nominal motor current is
configured properly in menu [221].

8.7.3 Stop

With MSF 2.0, four stop methods are available: torque con-
trol, voltage control, coast and braking. Torque control is
available for loads with linear or square torque characreristic.
A torque or voltage-controlled stop is used for applications
where the motor stopping suddenly could harm the applica-
tion, c.g. water hammer in pump applications. In general a
torque-controlled stop is recommended for these applica-
tions. The voltage-controlled stop can be used if a linear
voltage ramp is desired. When coast is selected as a stop
method, the voltage to the motor will be switched off and
the motor will be left freewheeling. Braking may be used in
applications where the motor needs to be stopped quickly,
¢.g for planers and bandsaws.

Any start method excepe for direct on-line (DOL) can be
combined with any stop method, c.g. torque control can be
used at start and brake for stop. The DOL start method can
only be combined with coast or brake stop methods.

Torque control

With torque control at stop, the torque to the motor will be
controlled from the nominal torque down to the chosen end
torque at stop {menu {321]). Examples for the torque ramps
for linear and square torque control are shown in Fig. 43.
The defaule value for end torque at stop is 0; this value may
be increased if the motor is standing still before the stop is
finished to avoid unnecessary heat development in the
motor. With the end torque at stop set properly, the motor
speed will decrease linearly down to standstill.

Torque
A 1 Linear
25Tn 4 2 Square
20T 4
15T,

Nominal torque

60 Functional description
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Fig. 43 Torque control at stop
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End torque at stop [321]

This menu will be available if torque control is chosen as
stop method in menu [320] (altcrnative 1 or 2). In this
menu the end torque at stop is configured.

ERR

End torque at stop

0

Default: 0%
Range: 0-100% of T,
0-100 End torque at stop.

Voltage control

With voltage control at stop, the voltage to the motor will be
decreased to the chosen step down voltage at stop immedi-
ately after a stop signal. Then the voltage to the motor will
follow a linear ramp down to the minimum voltage of 25%
of the nominal voltage. An example of this voltage ramp is
shown in Fig. 44.

Voltage
A

n j 3
| | S‘°ﬁ >

Time

03-F124-2

Fig. 44 Menu numbers for step down volrage at stop and stop
time.

Step down voltage at stop [322]

This mcnu is available if voltage control is chosen as stop
method in menu [320] (alternative 3). In this menu the step
down voltage at stop is chosen in percentage of the nominal
motor voltage.

0 [Setting_]
[ 3 2] 0 | Setting |
‘ Step down voltage at stop
Default: 100%
Range: 100-40% of U
10040 Step down voltage at stop.

Braking

Braking can be used in applications where there is a need for
a quick stop.

There are two built-in braking methods: dynamic vector
brake for normal loads and reverse current brake for heavy
loads with high incrtia. In both braking methods the MSF
2.0 continuously detects the motor speed. At low speed the
DC brake mode is activated until the motor is standing still.
The MSF 2.0 will automatically rurn off the output voltage
when the motor has stopped or when the stop time has
expired. Optionally an external rotation senaor can be con-
nected via digical input, see description for menu [500} on
page 77 for more information.

Dynamic vector brake

With dynamic vector brake, the braking torque applied to
the motor will increase with decreasing speed. Dynamic vec-
tor brake can be used for all loads which are not rotating too
close to synchronous speed when the motor voltage is
switched off. This is valid for most applications as the load
speed usually decreases because of frictional losses in gears or
belt drives as soon as the motor voltage is switched off.
However, loads with very high inertia may remain at high
speed even though the motor is not supplying any torque.
For these applications the reverse current brake can be used
instead.

When the dynamic vector brake is used, no additional con-
nections or contactors are needed.

Reverse current brake

With reverse current brake, a very high braking torque can
be applied to the motor even close to synchronous speed. All
kind of loads can be stopped quickly using reverse current
brake, including loads with very high inertia. [fhigh braking
torques are needed, it should be checked carefully whether
the motor, the gear or belt drive and the load can withstand
the high mechanical forces. To avoid harmful vibrations, it is
generally recommended to select as low a braking torque as
possible which also fulfils the demands for a short braking

time.

For reverse current brake, two mains contactors are needed.
The connection is shown in Fig. 45. The contactors have to
be controlled by the MSF's relay outputs. During start and
full voltage operation contactor K1 will be closed, for brak-
ing K1 will be opened and after a time delay K2 will be
closed to change the phase sequence.

NOTE: For several start/stops it is recommend that the
motor temperature be monitored using the PTC input.
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WARNING: When reverse current brake is
selected, the relays K1 and K2 are
automatically programmed for reverse
current brake functionality. The refay setting
remains even if reverse current brake is deactivated.
Therefore it may be necessary to adapt the relay

functions manually.

L1

L2

L3

PE

r— et e ) ‘I

U L213PE  0102PE 21LK1 221 23| y, 24 33 K3 311 a2

1172713 PC il 12 i3 16
-y

i7 18

Lol
M\ 0
Stary/Stop

03-F134-2

Q-Pulse Id TMS904

Fig. 45 Reverse corrent brake wiring example.

Braking method [323]

This menu is available if brake is selected as stop method in
menu [320) {alternative 5) or if alarm hrake is activared in
menu [326] (sce descriprion of menus [326] 1o [327] for
more information). In this menu the brake method is
selected.

Braking strength [324]

This menu is available if brake is selected as stop method in
menu [320] {(alternative 5). In this menu che braking
serength is selected. To avoid unnecessary hear development
in the motor and high mechanical scress it is generally ree-
ommended to select as low a braking strengeh as possible
which stifl fulfils the demands for a short braking time.

3230
0 200
32:.4|]
Braking method
1 ’ Braking strength

Default: 1

Range: 1,2 Default: 150%

1 Dynamic vector brake Range: 150-500%

2 Reverse current brake 150-500 Braking strength.
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Stop time [325]
This menu is available if any stop method except coast is

selected in menu [320) (alternarive 1, 2, 3 or 5). In this
method the desired stop time is selected.

Alarm braking time [327]

This menu is available if alarm brake is enabled in menu
327. In this menu the braking time to be uscd in the event
of braking as an alarm action is configured.

[E205)¢

3'2?]8

Stop time ‘ Alarm braking time
Default: 10s Default 10s
Range: 1-120s Range: 1-120s
1-120 Stop time. 1-120 Alarm braking time.

Alarm braking

For most alarms it is possible to configure them so that when
they are triggered either operation continues or the moror
stops (see chapter 9. page 95 for more information). Brake is
one of the actions available. If this option is chosen, the
braking functionality is activated according to the brake
method selected in menu [323] (see description of the brak-
ing functionality above for more information). While the
braking strength and stop time chosen in menus [324] and
[325] are used for braking on a stop signal, different braking
strengths and times can be configured in menus [326) and
[327] if braking is activated by an alarm. This function may
mainly be used in combination with an external alarm (see
description on page 73), where an external signal is used to
initiate a quick stop with a higher braking strength and a
shoreer braking time compared to normal operation.

If alarm braking is disabled in menu [326] and brake is cho-
sen as an alarm action, the voltage to the motor will be
switched off and the motor will freewheel if the specific
alarm occurrs.

Alarm braking strength [326]

In this menu braking as an alarm action is enabled and the
alarm braking strength is selected. If alarm braking is not
activated, the motor will be left freewheeling if an alarm
occurs for which brake is configured as alarm action.

8.7.4 Slow speed and JOG functions

MSF 2.0 is able to run the motor at a fixed slow speed for a
limited period of time. The slow speed will be about 14% of
the full speed in the forward direction and 9% in the reverse
direction.

NOTE: As the motor torque during slow speed is limited
to about 30% of the nominal torque, slow speed can not
be used in applications which need a high brake-away
torque to start rotating.

326]8

Alarm braking strength

oFF’

Default: oFF

Range: oFF, 150-500%

oFF Coast - motor voltage is switched off.
150-500 Alarm braking strength.

NOTE: If alarm brake is enabled, the braking method
chosen in menu [323] is used.

The following functions are possible:

Slow speed during a selected time period
Slow speed will be active for a selected time period before a
start is initiated or after a stop is performed.

Slow speed controlled by an external signal
The time period during which slow speed is active before a
start is initiated or after a stop is performed is controlled by
an external signal via the analogue/digital input. Slow speed
will be active until a selected number of pulses has been
detected on the input.

Slow speed using the JOG commands

Slow speed can be activated independendy from a start or
stop via the control panel using the jog keys, via remote con-
trol using the analogue/digital input or via serial communi-

cation depending on the control source chosen in menu
[200].
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Speed T - - T T TT-T-TT T T
| |
| |
N I I
I |
| |
I |
| |
| i
| |
i I
I I
I I
-+ I I
| | | .
| i | -
0.14 x ny |
|
Slow speed Start time Full voltage Stop time | Slow speed Time
at start running | at stop
| Stopped
Start command |
|
Closed |
External Open | | | I I |
signal |
|
Time when signal is ignored :
03-F44-2

Fig. 46 Slow speed controlled by an external signal.

Slow speed for a selected time

Slow speed in forward direction can be activated before a
start and/or after a stop. The resulting speed curve is shown
in Fig. 47 overleaf. Slow speed will be active for the time
period selected in menus [331] and [332]. Slow speed can be
combined with any start and stop method. However, when
slow speed at stop is used, it should be ensecured thac the
motor speed is decreased to a low value when slow speed is

activated. If necessary, brake can be activated as stop method
in menu [320].

The slow speed strength can be adapted to the application’s
requirements in menu {330). Maximum available slow speed
strength corresponds to about 30% of nominal motor
torque.

If so desired, the DC brake can be activated after slow speed
at stop. If activated, the DC brake will be active for the time
period chosen in menu [333).

Slow speed during a selected time is configured using the
following menus:

(330] Slow speed strength
[331] Slow speed time ac start
[332] Slow speed time at stop
[333]) DC-brake at slow speed
(324)] Braking strength

Slow speed controlled by an external
signal

Slow speed controlled by an external signal is basically the
same functionality as slow speed during a selected time
described above. An external signal connected to the ana-
logue/digital input is also used to deactivate slow speed
before the set time period has expired.

When slow speed at start is configured and the analogue/
digital input (menu {500]) is configured for slow speed, the
motor will start rotating at slow speed in a forward direction
after a start signal. When the number of edges set in menu
[501] is detected on the analogue/digital inpur, slow speed is
deactivated and a start is performed according to the start

settings (menu [310] Off).

When slow speed at stop is configured and the analogue/dig-
ital input (menu [500]) is configured for slow speed, the
motor will start rotating with slow speed in forward direc-
tion after a stop has performed. When the number of pulses
set in menu {501] is detected on the analogue/digital input,
slow speed is deactivated and the DC brake is activated if
configured in menu (333).
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Slow speed controlled by an exvernal signal is configured
using the following menus: :

(500} Digical/analogue input
{501) Digiral input pulses
(330] Slow speed strength
{331) Slow speed time ar start
[332] Slow speed time at stop
(333] DC-brake at slow speed
(324) Braking strength

Slow speed strength [330]

In this menu the slow speed scrength is selected. The chosen
setting applies for both slow speed during a selected rime
period, slow speed controlled by an external signat and slow
speed using che JOG commands. The maximum serting
(100) for the slow speed strength corresponds to about 30%
of the nominal metor torque.

Slow speed time at start [331]

In this menu slow speed at start is activared and the time is
set for which slow speed is active before a stare. If stow speed
at start is controlled by an external signal via the analogue/
digital input, che set time becomes the maximum time for
which slow speed is acrivated before a start is performed — if
the number of edges set in menu [501] is not detected dur-
ing the slow speed period.

334

Slow speed time at start

o F F’
Default oFF
Range: oFF, 1-60 s
oFF Slow speed at start is disabled
160 Slow speed time at start.

o
1313/0}3
’ Slow speed strength
Default: 10
Range: 10-100
10-100 Slow speed strength.
Speed
A
Ny L Nominal speed
' I
| 1
; 1
) |
I |
I !
I i
I I
I |
1 |
I I
04 xn, | Slowspeed : :
I 1 | I »
Slow speed Start time U Ful voltage ! Stop time Slow speed Time
4 atstant running &t stop
Start command Stop command Stopped
03-F41-2
Fig. 47 Slow speed at startistop during a selected time period.
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Slow speed time at stop [332]

In chis menu slow speed at stop is activated and the time is
set for which slow speed is active after a stop. If slow speed at
stop is controlled by an external signal via the analogue/dig-
ital input, the set time becomes the maximum time for
which slow speed is activated after a stop - if the number of
edges is set in menu [501] is not detected during the slow
speed period.

03-F108-2

3!3‘28

Slow speed time at stop

ol|F

|

Defautt: oFF
Range: oFF, 1-60s
oFF Slow speed at stop is disabled

1-60 Slow speed time at stop.

DC brake at slow speed [333]

In this menu the DC brake can be activated after slow speed
at stop. This may be useful for loads with high interia or if
an exact stop position is desired. The DC brake will be

active during the time set in this menu.

NOTE: The brake strength used for DC brake after slow
speed corresponds to the brake strength used for
braking as stop method. The braking strength can be
adjusted in menu [324].

63138

DC Brake at slow speed

Fig. 48 jog keys

If remote control is chosen (menu [200)=2) and the JOG
commands are enabled in menus [334] and [335], the JOG
commands can be given via analogue/digital input. The ana-
logue/digital input can be configured either for jog forward
or jog reverse (see description of menu [500} on page 77 for
more information). Slow speed will be active as long as the
signal on the analogue/digital input is active.

If serial communication control is chosen (menu [200]=3)
and the JOG commands are enabled in menus (334] and
[335], the JOG commands can be given via serial communi-
cation. (See separate instruction manual for serial communi-
cations options.)

JOG forward enable [334]

In this menu the command for JOG in forward direction is
enabled. Depending on the control source chosen in menu
[200), the JOG forward command may be accepted from
the control panel, via remote control or serial communica-
tion.

NOTE! The enable functions are for all control sources.

(63 4)S

JOG forward enable

0

F

Defautt:

OFF

Range:

oFF, 1-60's

OFF

DC brake at slow speed disabled.

1-60

DC brake duration time at slow speed.

o F

i

Default:

OFF

Range:

OFF, on

OFF

JOG forward disabled

on

JOG forward enabled

Slow speed using the JOG commands

Slow speed in forward or reverse direction can be activated
using the JOG commands. To use the JOG commands these
have to be independently enabled for slow speed in forward
or reverse direction in menus [334)] and [335). Depending
on the control source chosen in menu [200], the JOG com-
mands are accepted via control panel, remotely via analogue/
digital input or via serial communications.

If the control panel is chosen as control source (menu
{200)=1) and the JOG commands are enabled in menus
[334] and [335], the JOG keys on the control panel can be
used. Slow speed in forward or reverse direction will be
active as long as the relevant burton is pushed.
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JOG reverse enable [335]

In this menu the command for JOG in reverse direcrion is
enabled. Depending on the control source chosen in menu
[200,), the JOG reverse command may be accepred from the
control panel, via remote conuol or serial communication.

/N

CAUTION: If the current transformers are not
moved outside the softstarter, several alarm
functions will not work properly.

J JOG reverse enable

33[s)3

ol F

Default: aFF

Range: aFF, an

oFF JOG reverse disabled
on JOG reverse enabled

8.7.5 Additional settings [340]-[342]

In this section the bypass functionalicy, power factor control
and the control of the internal fan are described.

Bypass [340]
As the MSF 2.0 is designed for continuous running, a by-

pass contactor is not normally needed. However, where there
is high ambient tempemture or other special conditions, the
use of a bypass contactor can be advantageous. In this case
the by-pass conractor can be controlled by one of the relays.
By defaulr, relay K2 is configured to concrol a bypass conrac-
tor (for full voltage functionality, see description of menus
[530}-(532] on page 85 for more information).

The use of a bypass contactor can be combined with any
start and stop method without any connection changes
being necessary. However, 1o use the motor protection func-
tions, the load monitor and the viewing functions in
bypassed state, the current transformers have to be moved
outside the softstarter. For this purpose an optional exten-
sion cable is available, see chapter 12. page 107 {Options)
for mare information. Figures 49 - 51 below show a connec-
tion example.

If a bypass contactor is used, bypass operation must be ena-
bled in menu [340} for the softstarter ta work properly.

3[40|2

Bypass
L o F|F ’
Defautt; oFF
Range. oFF, on
oFF Bypass disabted
on Bypass enabled.
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L P v

PE

L (2L3PE  C102PE 21LK122 23LK224 33| 3| 32

Ti 72713 PE 11 12 13 16 17 18 19 15 % 7
i —
‘g:'-;.' 1
Current transformer 0
pasition and connec- Start/Stop
bon.
|
For MSF-017 to MSF
250, see Fig 50. |
For MSF-310 to MSF- o v |w o
1400, see Fig 51 I
03F19-2
Fig. 49 Bypass wiring example MSF 310-1400.
m T2 T3 T T2 13
- -] - -
Blue to Blue to Blue to Blue to
terminal 75 terminal 76 terminal 75 terminal 76
Brown to Brown to Brown to Brown to
terminal 77 L terminal 77 terminal 77 terminal 77 -
u v W U v W
03-F56-2 03-F57-2

Fig. 50 Currens mansformer position for Bypass on MSF-017
to MSF-250.

Fig. 51 Current reansformer position for Bypass on MSF-310
to MSF-1400.
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Power Factor Control PFC [341]

During operation, the softstarter continuously monitors the
load of the motor. Particularly when idling or when only
pardially loaded, it is sometimes desirable to improve the
power factor. If Power Factor Control (PFC) is selected, the
softstarter reduces the motor voleage when the load is lower.
Power consumption is reduced and the degree of efficiency
improved.

34ﬂ8

| lo|FIF|

Power Factor Control PFC

Default: oFF

Range: OFF, on

OFF PFC disabled
on PFC enabled.

CAUTION: If Power Factor Control is used, the

EMC Directive will not be complied with.
External measures will be necessary to meet
the requirements of the EMC Directive.

Fan continuously on {342]

This menu enables the internal fan to be switched on con-
tinuously. the default setting is for the fan only to run when
the softstarter heatsink is too warm. The lifetime of the fan
is increased by only running it when needed.

1342]0

0]

Fan continuously on

o FIF

Default: oFF

Range: OFF, on

oFF Fan is controlled by the heatsink tempera-
ture

on Fan is running continuously.

8.8.1 Load monitor

The MSF 2.0 has a built-in load monitor, which continu-
ously supervises the motor shaft power. This means, the
process can easily be protected both from overload and
underload conditions. The load monitor functionality
includes both alarms and pre-alarms for overload (max
power) and underload (min power). While the max. and
min power alarms can be configured to affect operation
(OFF, Warning, Coast, Stop, Brake), the respective pre-
alarms only give an indication that an over- or underload sit-
uation may be close. The pre-alarm status is available on one
of the programmable relays K1 to K3 if so configured (see
description of the relays, menus [530] to [532] on page 85
for more information)

All load monitor alarms and pre-alarms are configured using
a delay time and an alarm margin. The alarm margin is cho-
sen as a percentage of nominal motor load. A max power
alarm will occur when the actual power exceeds the normal
load plus the max power alarm margin and a min power
alarm will occur when the actual load is lower than the nor-
mal load minus the min power margin. Normal load is the
shaft power needed under normal operation conditions. The
default normal load is considered to be 100% of the nomi-
nal motor power. Depending on the dimensioning of the
motor with respect to the application, this value may need to
be adapted. Normal load can easily be adapted by using the
Autoset function in menu {411]. When an Autoset is per-
formed the actual motor shaft power will be measured and
stored to the Normal load.

A start delay can be configured to avoid faulty alarms due to
initial over- or underload situations ac start.

Fig. 52 illustrates the load monitor functionality with an
example of a load curve.

If the operation has been interrupted due to a max or min
power alarm, a manual reset and a new start signal is needed
to continue operation. The reset and the start signal can be
given via control panel, remotely or via serial communica-
tion depending on the control source chosen in menu {200].
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

NOTE: A reset via control panel will never start the
motor.

8.8 Process protection

The MSF 2.0 softstarter is equipped with different functions
for process protection:

(400}-[413]) Load monitor
[420]) External alarm
[430]-(440} Mains protection

NOTE! The load monitor alarms are disabled during
deceleration.

NOTE: When using the load monitor, check that the
nominal motor power is set properly in menu [212].
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Manx pre-alarm ] l
margin [405] j 1 | |
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F WY % {Autoset) 4 | ‘ ] —_ T
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o= Response time = 1
03-F142-2

Fig. 52 Load monitor alarm functions

For max and min power alarms the following alarm actions
are available:

Off

The protection method is deactivated.

Warning

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.
The alarm message will disappear and the relay will be reset
when the faule disappears. The alarm may also be reser man-

ually,

Coast

The appropriate alarm message is shown in the display and
retay K3 is acrivated {for defaulr configuration of the relays).
The motor voltage is automatically switched off. The motor
freewheels until it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus (320] o {325].

Brake

The appropriate alarm message is shown in the display and
relay K3 is activared (for default configuration of the relays).
The brake function is activated according to the braking
method chosen in menu [323) and che motor is stopped

according 10 the alarm brake settings in menus [326] to
[327] (braking strength and braking time).

If the operation has been interrupted due to a max or min
power alarm, a reset signal and a new start signal are needed
to restart the mortor. The reset and the stam signal can be
given via control panel, remorely or via serial communica-
tion depending on the control source chosen in menu [200).
Regardless of the chosen control source, it is always possible
to iniciate a reset via control panel.

NOTE: A reset via control panel will never start the
motor.
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Max power alarm [400]

In this menu max power alarm is enabled and a proper alarm
action is selected. The pre-alarm functionality for max
power is automartically enabled together with the max power
alarm.

I402]8

J Start delay power alarms

(o)
[4[ol0]3
Max power alarm (alarm code

oFF} Fe)

[ Seting ] Default: 10s
Range: 1-999s
1-999 Start detay for power alarms and pre-
alarms.

Default: oFF

Range: ofFF, 1,2, 3,4

oFF Max power alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

Min power alarm [401]

In this menu min power alarm is enabled and a proper alarm
action is selected. The pre-alarm functionality for min
power is automatically enabled together with the min power

Max power alarm margin [403]

This menu is available if Max power alarm is enabled in
menu [400). In this menu the max power alarm margin is
configured. The margin is selected as percentage of nominal
motor power. A max power alarm will occur if the actual
motor shaft power exceeds the normal load (menu [412])
plus the chosen max power alarm margin for a longer time
period than the max power alarm response delay sec in menu

(404].

[403]8

Max power alarm margin

alarm. 1 6
0 mm Default: 16%
|4 0 I] 0 Range: 0-100% of P,
Min power alarm (alarm code F7) 0-100 Max power alarm margin

l oFF\

Defauht: oFF

Range: oFF, 1,2,3,4

oFF Min power alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

Start delay power alarms [402]

This menu is available if max or min power alarm is enabled
in menu [400] or [401]. In this menu the start delay for the
power alarms and pre-alarms is selected. A start delay is use-
ful for avoiding fauley alarms due co initial over- or under-
load situations. The start delay begins when a start of the
motor is initiated.

Max power alarm response delay [404]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the response delay for the max
power alarm is configured. A max power alarm will occur if
the actual motor shaft power exceeds the normal load (menu
(412]) plus the max power alarm margin set in menu [403]
for a longer time period than the chosen max power alarm
response delay.

L404]8

Max power alarm response

O_ 5 delay

Default 05s
Range: 01-90.0s
0.190.0 Response delay for max power alarm.
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Max power pre-alarm margin [405]

This menu is available if max power alarm is enabled in
menu (400]. In this menu the max power pre-alarm margin
is configured. The margin is selected in percent of nominal
motor power. A max power pre-alarm will occur if the actual
motor shaft power exceeds the normal load (menu [412])
plus the chosen max power pre-alarm margin for a longer
time period than the max power pre-alarm response delay set
in menu (406). The max power pre-alarm status is available
on one of the programmable relays K1-K3 if so configured
(see description of the relays, menus [530) to [532] for more
information).

=0
[4[017)3

Min power pre-alarm margin

8

Default 8%
Range: 0-100% of P,,
0-100 Min power pre-alarm margin.

4]0[5)°

Max power pre-alarm margin

8

Min power pre-alarm response delay
[408]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the response delay for min power
pre-alarm is configured. A min power pre-alarm will occur if
the acrual motor shaft power is below the normal load
(menu [412]) minus the min power pre-alarm margin set in
menu [407] for a longer time period than the chosen min

Max power pre-alarm response delay
[406]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the response delay for max power
pre-alarm is configured. A max power pre-alarm will occur if
the actual motor shaft power exceeds the normal load (menu
(412]) plus the max power pre-alarm margin set in menu
[405) for a longer time period than the chosen max power
pre-alarm response delay.

4%0!6 0

It X0}

i Max power pre-alarm response
i delay
- 10]5
!
Default 05s
Range: 0.1-900s
0.1-90.0 Response delay for Max power pre-alarm.

Min power pre-alarm margin [407]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the min power pre-alarm margin
is configured. The margin is selected as a percentage of nom-
inal motor power. A min power pre-alarm will occur if the
actual motor load is below the nominal load (menu [412])
minus the chosen min power pre-alarm margin for a longer
time period than the min power pre-alarm response delay set
in menu [408). The min power pre-alarm status is available
on one of the programmable relays K2-K3 if so configured
(sec description of the relays, menus [530] to [532] for more

informacion.

Defautt: 8%
power pre-alarm response delay.
Range: 0-100% of P,
0-100 Max power pre-alarm margin.

(48l

Min power pre-alarm response
O 5\| delay
Default: 05s
Range: 01-900s
0.1-90.0 Response delay for Min power pre-alarm.

Min power alarm margin [409]

This menu is available if min power alarm is enabled in
menu [401]. In chis menu the min power alarm margin is
configured. The margin is selected as a percentage of nomi-
nal motor power. A min power alarm will occur if the actual
motor shaft power is below the normal load (menu [412])
minus the chosen min power alarm margin for a longer time
period than the min power alarm response delay set in menu

(410].

(4093

Min power alarm margin

116

Default: 16%
Range: 0-100% of P,,
0-100 Min power alarm margjn.
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Min power alarm response delay [410]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the response delay for min power
alarm is configured. A min power alarm will occur if the
actual motor shaft power is below the normal load (menu
(412])) minus the min power alarm margin set in menu
{409] for a longer time period than the chosen min power
alarm response delay.

NOTE: When using the load monitor, check that the
nominal motor power is set properly in menu [212].

|412|g

[4[1[0]3

L 045

Min power alarm response delay

‘ Normal load
[_Settng | Default 100%
Range: 0-200% of P,
0-200 Normal ioad

Default: 05s
Range: 01-900s
0.1-90.0 Response delay for Min power alarm.

Autoset [411]

This menu is available if max or min power alarm is enabled
in menu [400) or [401]. The Autoset command performs a
measurement of the actual motor load and automatically sets

the normal load in menu [412].

To perform an Autoset, select YES, and press Enter during
normal operation. If Autoset has been executed successfully,
“SEt” is shown in the display for two seconds. After that
“no” is shown again. An Autoset can also be initiated via the
analogue/digital input, see description of menu [500] for
more information.

NOTE: Autoset is only allowed during full voltage
running.

Output shaft power [413]

This menu is available if max or min power alarm is enabled
in menu [400) or [401]. The menu provides a read-out of
the actual shaft power. It can be used as input information
when the normal load is set manually.

4/113]°

o}
Output shaft power

Range: r(yzoo% of P,

0 | Multi Setling|
ZETE
Autoset

Nnio
Default: no
Range: no, YES
no No action
YES Autoset

Normal load [412]

This menu is available if Max or Min power alarm is enabled
in menu [400] or [401]. Normal load is the shaft power
needed under normal operation conditions. By default, Nor-
mal load is considered to be 100% of the nominal motor
power. Depending on the dimensioning of the motor with
respect to the application, this value may need to be
adapted. Normal load can easily be adapted by using the
Autoset function in menu [411]. Normal load is set as aper-
centage of nominal motor power.

8.8.2 External alarm [420]

The MSF 2.0 can gencrate an alarm according to the status
of an external signal. For a detailed description of the exter-
nal alarm funcrionality sec section 8.9.5, page 89.

The following alternatives are available for external alarm:

Off

External alarm is deactivated.

Warning

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. However, the motor is not
stopped and operation continues. The alarm message will
disappear and the relay will be reset when the external alarm
input is closed again. The alarm may also be reset manually.

Coast

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. The motor voltage is automati-
cally switched off. The motor freewheels until it stops.

Stop

Alarm message F17 is shown in the display and relay K3 is
activated (for defaulc configuration of the relays) if the exter-
nal alarm input is opened. The motor is stopped according
to the stop settings in menus [320] to [325].
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Brake

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. The brake function is activated
according to the braking method chosen in menu {323} and
the motor is stopped according to the alarm brake settings in
menus [326] to [327] (braking strength and braking time).

Spinbrake

The functionality for the spinbrake alternative is the same as
described above for the brake alternative. However, if spin-
brake is chosen, braking can even be initiated from an inac-
tive state by opening the external alarm input. This means
the softstarter can catch a freewheeling motor and brake it
down to standstill. The spinbrake alternative is only availa-
ble for external alarm.

[f the operation has been interrupted due to an external
alarm, a reset signal and a new start signal are nceded 1o
restart the motor. The reset and the start signal can be given
via control panel, remotely or via serial communication
depending on the control source chosen in menu [200].
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel..

NOTE: A reset via control panel will never start the
motor.

[a2]0]9

ol F

—] External alarm (alarm code F17)

Defautt: oFF

Range: oFF, 1,2,3, 4,5

oFF External alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

5 Spinbrake

8.8.3 Mains protection

The MSF 2.0 continuously monitors the mains volcage.
This means the motor can easily be protected from over- and
undervoltages as well as from voltage unbalance conditions.
A phase reversal alarm is also available.

For mains protection the following alternatives are available:

Off

The protection method is deactivated.

Warning

The appropriate alarm message is shown in the display and

relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.

The alarm message will disappear and the relay will be reset
when the fault disappears. The alarm may also be reset man-
ually.

Coast

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor voltage is automatically switched off. The moror
freewheels until it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus [320] to [325].

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The brake function is activated according to the braking
method chosen in menu [323] and the motor is stopped
according to the alarm brake settings in menus [326] to
{327] (braking strength and braking time).

An overvoltage, undervoltage or voltage unbalance alarm is
automatically reset when a new start signal is given. If the
operation has been interrupted due 1o a phase reversal alarm,
a reset signal and a new start signal are needed to restart the
motor. The reset and the start signal can be given via control
panel, remotely or via serial communication depending on
the control source chosen in menu {200). Regardless of the
chosen control source, it is always possible to initiate a reset
via control panel.

NOTE: A reset via control panel will never start the
motor.

Voltage unbalance alarm [430]

In this menu voltage unbalance alarm is enabled and a
proper action is selected.

o
4302
Voltage unbalance alarm (alarm
code F8)
ol F FJ

Default ofF

Range: oFF, 1,2,3, 4

oFF Voitage unbalance alarm is disabled.

1 Waming

2 Coast

3 Stop

4 Brake

74 Functional description

Emotron AB 01-4135-01r1

O VG VALYLIaND) Poge 192 of 437



Q-Pulse Id TMS904

SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Unbalance voltage level [431]

This menu is available if voltage unbalance alarm is enabled
in menu [430]. In this menu the maximum allowed voltage
unbalance level is selected. If the difference between any ewo
line voltages exceeds the chosen level for the response delay
time set in menu [432], a voltage unbalance alarm will occur
and the action selected in menu (430] will be execurted.

Overvoltage level [434]

This menu is available if overvoltage alarm is enabled in
menu [433]. In this menu the voltage level for an overvolt-
age alarm is selected. If any line voltage exceeds the chosen
level for the response delay time set in menu [435], an over-
voltage alarm will occur and the action selected in menu

[433] will be executed.

4'3!18

Voltage unbalance level

110

1§§§8 [Setting ]

Overvoltage level

111|5

Default: 10% Default: 115%
Range: 2-25% of Uy, Range: 100-150% of U,
2-25 Voltage unbalance level. 100-150 Overvoltage level

Response delay voltage level
unbalance alarm [432]

This menu is available if voltage unbalance alarm is enabled
in menu [430]. In this menu the response delay for voltage
unbalance alarm is selected. If the difference berween any
two line voltages exceeds the level set in menu [431] for the
chosen response delay time, a volrage unbalance alarm will
occur and the action selected in menu [430] will be exe-
cuted.

4‘3@8

Response delay voltage
unbalance alarm

1

Default 1s
Range: 190s
190 Response delay for voltage unbalance alarm.

Overvoltage alarm [433]

In this menu overvoltage alarm is enabled and a proper
action is selected.

Response delay overvoltage alarm
[435]

This menu is available if overvoltage alarm is enabled in
menu [433]. In this menu the response delay for overvoltage
alarm is selected. If any line voltage exceeds the level set in
menu [434] for the chosen response delay time, an overvolt-
age alarm will occur and the action selected in menu {433)
will be executed.

o Sene |
|43]5)3
Response delay overvoltage
1 alarm
Defauit: 1s
Range: 190s
190 Response delay for overvoltage atarm.

Undervoltage alarm [436]

In this menu undervoltage alarm is enabled and a proper
action is selected.

o [Seting ]
o [4/36]5
4]3]3|5
Undervoitage alarm (alarm code
Overvoltage alarm (alarm code F10)
F9) olF|F
ol F|F
Default: oFF
Defautt: oFF = - =
Range: oFF. 1.2, 3.4 ange: oFf.1.2.3.4 —
oFF Overvoltage alarm is disabled. OFF Undervonage alarm is disabled.
1 Warning 1 Warning
2 Coast 2 Coast
3 Stop 3 Stop
4 Brake 4 Brake
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Undervoltage level [437]

This menu is available if undervoltage alarm is enabled in
menu [436]. In this menu the volrage level for an undervolt-
age alarm is selecred. If any line volrage is below che chosen
level far the respanse delay time ser in menu [438), an und-
ervoltage alarm will occur and dhe action selected in menu

[436] will be executed.

4‘3Z|8

Underveltage level

85}

Phase reversal alarm [440)]

In this menu phase reversal alarm is enabled and a proper
action cn be chosen. The softstarter will detect the phase
sequence prior to cach start atrempt. IF the acwual phase
sequence does not march the phase sequence stored during
activarion of phase reversal alarm, the action chosen in this
menu will be executed. If alternative 2 (Coast) is chosen, no
start will be performed if the wrong phase sequence is
detected.

To activate phase reversal alarm, a motor has ro be con-
nected and the mains voltage has to be switched on, This
means activation of phase reversal alarm can either be done
in stopped state with the mains contactor switched on man-
ually or during full voleage running.

Response delay undervoltage alarm
[438]

This menu is available if undervoleage alarm is enabled in
menu [436]. In this menu the response delay for undervolt-
age alarm is selecred, If any line voltage is below the level set
in menu [437] for the chosen response delay time, an under-
volrage alarm will occur and the acrion selecred in menu
[436) will ke execured.

R

| Response delay undervoltage

i 1 ’ alarm

Default: 1s
Range: 190s
1-90 Response delay for undervoltage alarm

Phase sequence {439]

[n chis menu the actua) phase sequence is shown,

NOTE! The actual phase sequence can only be shown
with a motor connected.

[#39]c

Phase sequence

Defauilt: 85%
Range: 75-100% of U,, =0
75-100 Lindervoltage level 4|4 ‘O 0

Phase reversal alarm (alarm

o F F‘ code F16)

Default: ofFF

Range: ofF, 1,2

oFF Phase reversal alarm is disabled.
1 wWarning

2 Coast

NOTE! The actual phase sequence can be viewed in
menu [439].

Range: 1123, 1321
L123 Phase sequence L1, L2 L3
L321 Phase sequence L3, L2, L1
L--- Phase sequence can not be detected
76 fFunctional description Emotron AB 01-4335-01r1
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8.9 1/0 settings

In this section the programmable inputs and outputs are
described.

(500]-[513) Input signals
[520]-[534] Output signals

A connection example using most of the available in- and
oucputs is shown in Fig. 53.

This section includes also detailed descriptions of the follow-
ing functions:

¢ Start/stop/reset command functionality
*  Start right/left functionality
e Excernal alarm functionality

* External control of parameter set

8.9.1 Input signals

The MSF 2.0 has one programmable analogue/digital input
and four programmable digital inputs for remote control.

Analogue/digital input [500]

The analogue/digital input can either be programmed for
analog or digital functionality. The following alternatives are
available when using the input for digital signals:

Rotation sensor

An external rotation sensor can be used for the braking func-
tions. If the analogue/digital input is configured for rotation
sensor functionality in menu [500], braking will be deacti-
vated if the number of edges chosen in menu [501] is
detected on the input.

Slow speed

This alternative is used for slow speed controlled by an exter-
nal signal (see the description of slow speed and jog func-
tions in section 8.7.4, page 63 for more information). If the
number of edges set in menu [501) is detected on the input,
slow speed at start or stop will be finished.

Jog Forward

With this alternative, slow speed in forward direction can be
activated via the analogue/digital input. Slow speed will be
active as long as the input signal is high. See the description
of slow speed and jog functions in section 8.7.4, page 63 for
more information. Note that "JOG" forward has to be ena-
bled in menu [334] to use this function.

Jog reverse

With chis altesnative, slow speed in reverse direction can be
activated via the analogue/digical input. Slow speed will be
active as long as the input signal is high. See the descripdon
of slow speed and jog functions in section 8.7.4, page 63 for
more information. Note that "JOG" reverse has to be ena-
bled in menu [335] to use this function.

Autoset

When the analogue/digital input is configured for Autoset, a
rising edge on the input will initiate an Autoset. Note that
an Autoset only can be performed during full volcage run-
ning. See description of load monitor functionality in sec-
tion 8.8.1, page 69 for more information

The following alternatives are available when using the input
for analogue signals:

Analogue start/stop: 0-10 V/0-20 mA or
2-10V/4-20 mA:

The analogue/digital input is used for the reference signal
which controls analogue start stop. Two signal ranges

{0-10 V/0-20 mA or 2-10 V/4-20 mA) can be chosen. Ana-
logue start/stop is activated if alternative 6 or 7 is chosen in
menu [500]. Sec the description of Analogue start/stop on
page 79 for more information.

|500|0
0

Analogue/digital input

oFF’

Default: oFF

Range: ofF, 1-7

oFF Analogue/digital input disabled

Digital, Rotation sensor

Digital, Slow speed

Digital, Jog forward

Digital, Jog reverse

Digital, Autoset

Analogue start/stop: 0-10 V/0-20 mA

~Nf O O Bl W[N] -

Analogue start/stop: 2-10 V/4-20 mA
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N

Relay otrtputs

2 iy

PTCinput

° V4

L11213PE  0102PE 21| ,, 22| 23 ,,24

T1 7273 PE 11
)

Start/stop \ 1 Analogue
o} referenee

digital
in

K3 ﬂ 32 63 70

19 7 716 77

Parameter set Measuring

D| inputs Anal ogue/ Analogue Dlg f inputs
out

03-F182

Fig. 53 Connection example when using the digital and analogue inputs and outputs

Digital input

The analogue/digital input is used as a digital input if one of
alternatives 1-5 in menu [500] is selected. Jumper J1 has to
be set for voltage control, which is the default setting.

The input signal is interpreted as 1 (high) when the input
voltage exceeds 5 V. When the input voltage is below 5 V the
input signal is interpreted as 0 (low). The input signal can be
generated using the internal control supply voltage by con-
necting a switch between terminal 14 (analogue/digital
input) and 18 (supply voltage to terminals 14, 16 and 17).

14 18

03-F53-2

Fig. 54 Wiring for digital input signal.

Digital input pulses [501]

This menu is available if the analogue/digital input is pro-
grammed for digital input signals for rotation sensor (alter-
native 1) or for slow speed (alternative 2) in menu [500]. In
this menu the number of edges is chosen to deactivate the
braking function or the slow speed function respectively. .

NOTE: All edges, both positive and negative transitions,
will be counted.

5013

lr } Digital input pulses

Default 1

Range: 1-100

1-100 Number of edges
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Analogue input

The analogue/digital input is used as an analogue input if
one of alternatives 6-7 in menu [500] is selected. In this
case, the input can be configured for.voltage or current sig-
nal using jumper J1 (sce Fig. 55). By defaule jumper J1 is sec
to voltage signal. According to the chosen alternative in
menu [500], the signal will be interpreted as 0-10 V/

0-20 mA or 2-10 V/4-20 mA (see Fig, 56).

| 14| |15
n . :

Analogue/digital
input

03-F131-2

Fig. 55 Wiring for analogueldigital input and setting of J1 for

analogue current or voitage control.

A
100% - — — — — ——— — — —
[
I
75% l
J
0-20mA I
o-10V |
50% |
|
|
25% |
4-20mA
2-10v |
|
| Input
0 amA 20ma o8
2v 10V
03-F136-2

[502] for a longer time than the analogue start/stop delay
time set in menu [504). A stop will be performed if the ref-
erence signal exceeds the analogue start/stop off-value cho-
sen in menu [503] for a longer time than the analogue start/
stop delay time set in menu [504].

NOTE: If the selected analogue start/stop on-value is
bigger than or equal to the off-value, a level above the
on-value at the analogue input will cause a start. A value
below the off-value will in this case cause a stop.

The start/stop LED on the front of the MSF will be flashing
if the softstarter is in standby mode waiting for an analogue
start.

Warning: A flashing start/stop LED is indicating standby
mode - e.g. waiting for an analogue start. The motor may
be started automaticatly at a moment's notice

Analogue start/stop on-value [502]

This menu is available if analogue start/stop is activated in
menu [500] (alternative 6 or 7). If the reference signal on
the analogue/digital input is below the chosen on-level for a
longer time than the analogue start/stop delay time chosen
in menu [504], a start will be performed..

Fig. 56 Analogue inpu:

Analogue start/stop

Starts and stops can be performed according to a process sig-
nal on the analogue/digital input. This means that c.g. the
operation of a pump may be controlled according to a flow

signal.

Analogue start/stop is available if remote control or serial
communication control is chosen in menu [200] (alterna-
tives 2 or 3).

NOTE: Iif the selected analogue start/stop on-value is
bigger than or equal to the off-value, a level above the
on-value at the analogue/digital input will cause a start.

NOTE: An analogue start will only be performed if the
softstarter has been set to standby mode by a valid start
signal via remote control or serial communication.

The analogue start/stop on-value is chosen as a percentage of
the input signal range. This means, if the analogue/digital
input is configured for 0-10 VDC/0-20 mA (alternative 6 in
menu [500]), 25% corresponds to 2.5 V or 5 mA. If the
analogue/digital input is configured for 2-10 VDC/4-20 mA
(alternative 7 in menu [500]), 25% corresponds to 4 V or

8 mA.

NOTE: Analogue start/stop is not available if control
panel is chosen as control source in menu [200]
(alternative 1).

{502lg

Analogue start/stop on-value

2|15

Default: 25%
Range: 0-100% of input signal range
0-100 Analogue start/stop on-value.

If a start signal is given via remote or serial communication
{according to the setting in menu [200]), the softstarter will
check the reference signal on the analogue/digital signal. A
start will be performed if the level of the reference signal is

below the analoguc start/stop on-value chosen in menu
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Analogue start/stop off-value [503]

This menu is available if analoguc start/stop is activated in
menu [500] (alternatives 6 or 7). If the reference signal on
the analogue/digital input exceeds the chosen off-level for a
longer time than the analogue start/stop delay time chosen
in menu [504}, a stop will be performed.

NOTE: If the selected analogue start/stop off-value is
less than or equal to the on-value, a level below the off-
value at the analogue/digital input will cause a stop.

NOTE: A stop will also be performed if the softstarter
receives a stop signal via remote control or serial
communication.

11112)13

[T

1 2

Digital inputs

16 |17 | 18

[N

3 4

Digital inputs 03.F135.2

The analogue start/stop off-value is chosen as a percentage of
the input signal range. This means if the analogue/digital
input is configured for 0-10 V / 0-20 mA (alternative 6 in
menu (500]), 25% corresponds to 2.5 V or 5 mA. If the
analogue/digital input is configured for 2-10 V / 4-20 mA
(alternative 7 in menu [500]), 25% corresponds to 4 V or

8 mA.

Fig. 57 Wiring for digital inpurs 14,

The four digital inputs are electrically identical. The digital
inputs can be used for remote control of start, stop and reset,
for choice of parameter sct and for external alarm.

Stop signhal
If remote control is chosen in menu {200) (alternative 2),
one digital input has to be programmed as stop signal.

NOTE: No starts will be allowed if the input set for stop
signal is open or if no input is configured for stop signal.

o3l [Seting_]
50 3] °
’ Analogue start/stop off-value
Defautt: 75%
Range: 0-100% of input signal range
0-100 Analogue start/stop off-value.

Analogue start/stop delay time [504]
This menu is available if analogue start/stop is activated in
menu [500] (alternatives 6 or 7). In this menu the delay

time for starts and stops caused by the analogue reference
signal is set.

If the motor is running a stop will be performed according
to the stop settings in menus {320] to [325] as soon as the
input configured for stop signal is opened. If more than one
input is configured for stop signal, opening one of these will
lead to a stop. Accordingly no starts will be allowed if any of
these inputs is open.

Start and reset signal

The digital inputs can be configured for several different
start signals (start, start R or start L signal). Closing any
input, which is configured for start, will start cthe motor.
Moreover, a rising edge on any input configured for start is
interpreted as a reset signal.

O [ Setting |
5/0/4|2 [ Serie ]
; Analogue start/stop delay time
1 1ls 1
i )
Default: 1s
Range: 1-999 s
1-999 Delay time for analogue start/stop
Digital inputs

The MSF 2.0 has four programmable digital inputs. The
four inputs and their corresponding control supply termi-
nals are shown overleaf in Fig. 57.

NOTE: If more than one digital input is configured for any
of the start signals (start, start R or start L), closing
more than one of these inputs at the same time will lead
to a stop. However, if several digital inputs are
configured for the same start functionality, e.g. start R,
closing any of these inputs will lead to a start.

Nacurally the softstarter has no way of controlling the
motor’s running direction internally. However, if two mains
contactors — one for each phase sequence — arc used, these
can be controlled by the softstarter using the programmable
relays. The settings for the programmable relays in menus
(530] to {532) correspond to the different start signals,
which can be chosen for the digital inputs. In this way dif-
ferent running dircctions for the moror can be chosen.
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Example

1. If only one running direction is used, digital input 1 can
be configured for start signal and digital input 2 for stop
signal (default secting). In this case relay K1 may be con-
figured for operation (default setting) and can control
the mains relay. When digital inputs 1 and 2 are closed,
the mains contactor will be activated and the motor will
start. When digital input 2 is opened the motor will
stop. The mains contactor will be deactivated after the

stop has been finished.

2. If two running directions are desired, digital input 1 can
be configured for start R, digital input 2 for stop and
digital input 3 for start L. Relay K1 controls the mains
contactor for running in right direction and may be con-
figured for Operation R. Relay K2 controls the mains
contactor with the opposite phase sequence for running
in left direction and may be configured for Operation L.
In this case closing digital inputs 1 and 2 (start right
command) will lead to activation of the mains contactor
for running in righc direction and the motor will start in
right direction. Opening digital input 2 will lead to a
stop; the mains contactor for running right will be deac-
tivated after the stop has been finished. Closing digital
inputs 2 and 3 (while digital input 1 is open) will lead to
activation of the mains contactor for running in left
direction and the motor will start in left direction.

For more information see the description of the start right/
left functionality in section 8.9.4, page 87.

Digital input 1 function [510]
In this menu the function for digital input 1 (terminal 11) is
selected.

!51010
(0]

Digital input 1 function

| 1

Default: 1

Range: OFF. 1.2, 3,4 5,6, 7

OFF Digital input 1 is disabled

Start signal

Stop signal

Parameter set, input 1

Parameter set, input 2

External alarm signal

Start R signal

N O O AW

Start L signal

Digital input 2 function [511]

In this menu the function for digital input 2 (terminal 12) is
selected.

0
External alarm 5lli1 o
The digital inputs can be configured as external alarm L .
inputs. If an input configured for external alarm is opened, Digital input 2 function
the action chosen in menu [420] for external alarm is per- 2
formed. See description of the external alarm functionality
in section 8.9.5, page 89 for more information. Default: 2
Range: 0ff, 1,2,3,4,5.6,7
NOTE: if more than one digital input is configured for oFF Digital input 2 is disabled.
external alarm, opening any of these will lead to an -
external alarm. 1 Start signal
2 Stop signal
Parameter set 3 Parameter set, input 1
This configuration enables choice of parameter set by an 4 Parameter set, input 2
external signal. See description of external control of param- 5 External alarm signal
eter set in section 8.9.6, page 90 for more information. 6 Start R signal
7 Start L signal
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Digital input 3 function [512] selection is .madc by jfxmpcr J2 on the conm.)l boa:d.. The
In this menu the function for digital input 3 (terminal 16) is default setting for J2 s voltage signal according to Fig. 58.
selected.
-
[ Setting__| "
o] 8] Ju |/ gLE
Digital input 3 function
‘ J2 + - : TP
3 EEET B 8
Default: 3 03-F462
Range: oFF, 1,2,3,4,5,6,7 Fig. 58 Wiring for analogue outpus and setting of |2 for ana-
OFF Digital input 3 is disabled. logue currens or voltage signal
1 Start signal
> Stop signal Analogue output [520]
3 Parameter set, input 1 In this menu the analogue output can be set to provide
7 Parameter st input 2 either one of the signal ranges shown in Fig. 59.
5 External alarm signai
6 Start R signal A
. 100% ¢ — — — — — — — — — — —
7 Start L signal \ I\ |
NN 20-4ma |
e . . » 10-2v [
Digital input 4 function [513] 75% 1 'a\ M2 |
In this menu the function for digital input 4 (terminal 17) is g%\flm\ AN [
N\
selected. 50% | I
\ |
0-20mA
3o N
{ J 0 25% | A\ |
4-20mA \\ |
l Digital input 4 function | 2-10V \\\ |
s 4 Ny Japdt
| 0 ama 2oma SO
2v 10v
Default: 4 03-F138-2
Range: oFF, 1,2 .3,4,5,6,7 Fig. 59 Analogue output
oFF Digital input 4 is disabled.
1 Start signal E@ 0
2 Stop signal 0
3 Parameter set, input 1 Analogue output
4 Parameter set, input 2 F F
5 External alarm signal 0
6 Start R signal Default: oFF
7 Start L signal Range: ofFF, 1,23, 4
oFF Analogue output is disabled.
8.9.2 0utput signals 1 Analogue signal 0-10 V/0-20 mA
The MSF 2.0 has one programmable analogue output and 2 Analogue signal 2-10 V/4-20 mA
three programmable relays. 3 Analogue signal 10-0 V/20-0 mA
4 Anatogue signal 10-2 V/20-4 mA
Analogue output
The analogue output can present current, voltage, shaft
power and torque for connection to a recording instrument,
PLC etc. The external device is connected to terminals 19
(+) and 15 (-) according to Fig. 58 below. The analogue out-
put can be configured for voltage or current signal. The
82 Functional description Emotron AB 01-4135-01r1
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Analogue output function [521]

This menu is available if the analogue output is enabled in
menu [520] (alternatives 1-4). In this menu the desired out-
put function is chosen.

500%

[522)=50
{523]=500

[522)=0
[523}=100
100% 4— - — - — —
50% 1
| Output
—P> signal
0/4mA 20mA signd
o/2v iov
03F139-2

o [Seme ]
5/2/1|3
J Analogue output function
Default: 1
Range: 12,3, 4
1 RMS current
2 Line voltage
3 Shaft power
4 Torque

The scaling of the analogue output is reset to the default val-
ues (0-100%) if a new output value is chosen in menu

{521).

Analogue output scaling

By default the scaling of the analogue output corresponds to
Fig. 60. In this case the signal range of the analogue output
chosen in menu [520] corresponds to 0 to 100% of the
nominal mortor current I, the nominal motor voltage U,,,
the nominal motor power P or the nominal motor torque
T,, respectively.

Example

[£f0-10 V/ 0-20 mA is chosen in menu [520)] (alternative 1)
and RMS current is chosen as output value in menu (521}
(alternative 1), a current of 100% of the nominal motor cur-
rent gives 10 V or 20 mA at the analogue output. A current
of 25% of the nominal motor current gives 2.5 V or 5 mA at
the analogue output.

The scaling of the analogue output may be adapred for
higher resolution or if values above the nominal values are to
be monitored. The scaling is done by choosing a minimum
scaling value in menu [522] and a maximum value in menu
(523). An example for a different scaling is shown in Fig. 60.

Fig. 60 Scaling of analogue output

With the scaling for wide range (menu [522]=50 and menu
[523)=500) according to the example in Fig. GO the follow-
ing will apply.

1f 0-10 V/0-20 mA is chosen in menu [520) (alternative 1)
and RMS current is chosen as output value in menu [521]
(alternative 1), a current of 100% of the nominal motor cur-
rent gives approximately 1.1 V or 2.2 mA ac the analogue
output.

Scaling analogue output, min [522]

This menu is available if the analogue output is enabled in
menu [520]. In this menu the minimum value to be shown
at the analogue output is chosen. The value is chosen in per-
cencof I, Uy, P, or T, according to the output value cho-
sen in menu {521].

|522l8

Scaling analogue output, min

0

Default: 0%
Range: 0-500%
0-500 Minimum output value

NOTE: The minimum value for scaling the analogue
output is reset to the default value 0% if a new output
value is chosen in menu {521].
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Scaling analogue output, max [523]

This menu is available if the analogue output is enabled in
menu [520]. In chis menu the maximum value to be shown
ac the analogue output is chosen. The value is chosen as a
percentage of I, U,, P, or T according to the oucput value
chosen in menu [521].

[52[3)°

Scaling analogue output, max

100

Default 100%
Range: 0-500%
0-500 Maximum output value.

NOTE: The maximum value for scaling the anatogue
output is reset to the default value 100% if a new output
value is chosen in menu [521),

grammed to react only to one specific power alarm or pre-

alarm {11 - 14),

Wich serting All alarms (15) the relay will be activared for
any alarm. As the power pre-alarms are not considered to be
real alarms, the relay will noc reace te those. With alternacive
16 chosen, even the power alarms are excluded. When
Exvernal alarm (17) is chosen, only an External alarm will
activare the relay. With serring 18, Autoreset expired, the
relay will be acrivated when an addidional fault occurs after
the maximum allowed number of autoreser actempts have
been executed. This may indicate thac excernal help is
needed to rectify a re-occurring fault (see description of
Autoreset in section 8.5, page 52 for detailed informacion).
With alternative 19 the relay will indicate all alarms which
need 2 manual reset. This includes all alarms which are not
solved with an automatic Autoreset, ¢.g. all alarms for which
Autoreset is not enabled and each alarm occurring after the
maximum allowed number of autoreser accemprs has been

Programmable relay outputs

The softstarter has three buile-in relays, K1, K2 and K3. All
three relays are programmable.

For relay K1 (terminals 21 and 22) and K2 (terminals 23
and 24) the contact function can be programmed in menus
[533] and [534] respectively to be normally open (NO) or
normally closed (NC). Relay K3 is a change-over relay with
three terminals (31-33}, the NO funcrionality is available
berween terminals 31 and 32, NC functonality becween ter-
minals 32 and 33.

The relays can be used to control mains contacrors or a
bypass contactor or to indicate alarm conditions. As illus-
traced in Fig. 61 overleaf, the Operation setting (alternarive
1) should be chosen 1o activate the mains conracror both
during start, full volrage operation and stop. If a by-pass
contactor is used, this can be controlled by a relay wich the
serting Full voltage (2). The sewings Run (5) and Brake (4)
are used when reverse current brake is chosen as stop
method. In this case one relay has to be configured for Run
and will control the mains conracror during the start and
during full voltage operation. Another relay has 1o be config-
ured for Brake 2nd will control the contactor with reversed
phase sequence during braking. For security reasons the relay
configured for Brake will not be activated unril afrer a time
delay of 500 ms after deacrivation of the relay configured for
Run.

The settings Run R, Run L, Operation R and Operation L
are used for the start right/left functionality. Consult section
8.9.4, page 87 for more informacion.

Different alarms can also be indicated on the relay outpurs.
With the setting Power pre-alarms (alternative 3), hoth a
Max pawer pre-alarm or a Min power pre-alarm occurring
will activate the relay. When Power alarms (10) is chosen asa
setring, both a Max power alarm or a Min power alarm will
activate the relay. If so desired, the relays can instead be pro-

execurted,
Maotor
vollage
e Time
operation Time
Full vohage Time
Run nd Time
Brake
Start Full Stop 03-F140-2
clelayt'me wohage ' ume

01s

Fig. 61 The relay functions for operation, run and full voltage.
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Relay K1 [530]

In this menu the function for relay K1 (terminals 21 and 22)
is chosen.

Relay K2 [531]

In this menu the function for relay K2 (terminals 23 and 24)
is chosen.

o [Seurg ] o [CSetirg_]
5309 g 5/3]1)2
l Relay K1 L ‘ Relay K2
Default: 1 Default: 2
Range: ofFF, 1-19 Range: oFF, 1-19
ofFF Relay inactive oFF Relay inactive
1 Operation 1-19 See menu “Relay K1 [530]" for setting
2 Full voltage alternatives.
3 Power pre-alarms
4 Brake NOTE: If relay K2 is chosen to be inactive (oFF), the relay
state is determined by the contact function in menu
5 Run [534]
6 Run R
7 Run
unt _ WARNING: When reverse current brake is
8 Operation R activated by changing the settings in menu
9 Operation L [320] (stop method), [323] (braking method)
T or [326] (alarm brake strength), relay K2 is
0 Power alarms automatically set for Brake (4). If a different setting is
1 Max power alarm desired for the specific application, the relay setting has
12 Max power pre-alarm to be changed afterwards.
13 Min power alarm
14 Min power pre-alarm Relay K3 [532]
15 All alarms (except power pre-alarms) In this menu the function for relay K3 (terminals 31-33) is
16 All alarms (except power alarms and pre- chosen.
alarms)
17 External alarm o)
18 Autoreset expired [5 3 2] 0
19 All alarms which need manual reset Relay K3
NOTE: If relay K1 is chosen to be inactive (oFF), the relay 1 ﬂ
state is determined by the contact function in menu Default 15
[633].
Range: oFF, 1-19
- OFF Relay inactive
WARNING: When reverse current brake is - - -
activated by changing the settings in menu 1-19 See ’“ef‘“ Relay K1 [530]" for setting
{320] {stop method), {323] (braking method) alernatives.
or [326] (alarm brake strength), relay K1 is
automatically set for Run (5). If a different setting is
desired for the specific application, the relay setting has
to be changed afterwards.
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K1 contact function [533]

In chis menu the contact funccion for relay K1 can be cho-
sen. The available alternatives are Normally open (1=Clos-
ing on relay activation) and Normally closed (2=Opening on
relay activation).

0 [CSeting_|
5) 3‘ 3|9
} K1 contact function
Default: 1
Range: 1,2
1 Normally open (N.O.)
2 Normally closed (N.C.)

K2 contact function [534]

In this menu the contact function for relay K2 can be cho-
sen. The available alternatives are Normally open (1=Clos-
ing on relay activation) and Normally closed (2=Opening on
relay activation).

Serial communication

For description of the start, stop and reset commands via
serial communication sec the operation instruction supplied
with this option.

Remote control

When remote control is chosen in menu [200], the digital
inputs are used to start and stop the motor and to reset
upcoming alarms. In the following sections different possi-
bilities for connecting the digital inputs are described. For
che following explanations the following sertings are
assumed:

Menu Description Setting

510 Digjtal input 1 (terminal 11) | Start signal (1)
511 Digjtal input 2 (terminal 12) | Stop signatl (2)

2-wire start/stop with automatic reset
at start

0 e
5/34g
] K2 contact function
Default 1
Range: 1.2
1 Normally open (N.O.)
2 Normally closed (N.C.)

11(12]13

11 127?3_

03-F32-2

8.9.3 Start/stop/reset command
functionality

Starting/stopping of the motor and alarm reset is done eicher
from the control panel, through the remote control inputs
or through the serial communication interface depending on
the control source chosen in menu [200].

Control panel

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

To reset from the control panel, the “ENTER o /RESET”
key is used.

Regardless of the chosen control source, it is always possible
to initiate a reset via the control panel.

NOTE! A reset via the control panel will never start the
motor.

Fig. 62 2-wire connection of terminals for start/stoplautomatic
reset af start

An external switch is connected berween terminals 12 and
13 and a jumpcr is connected berween terminals 11 and 12.

Start

Closing terminal 12 to terminal 13 will give a start com-
mand. If terminal 12 is closed to terminal 13 at power up, a
start command is given immediately (automatic start at
power up).

Stop

Opening terminal 12 will give a stop command.

Reset
When a start command is given there will automatically be a
reset.
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2-wire start/stop with separate reset

11112]13
Yyum
Stary
Stop Pty o] y
Reset e Jelaaln b
11412113 ¥

03-F33-2

Q-Pulse Id TMS904

Fig. 63 2-wire connection of terminals for start/stoplseparate
reset

One external switch is connected between terminals 11 and
13 and a second switch is connected berween terminals 12
and 13.

Start

Closing terminals 11 and 12 to terminal 13 will give a start
command. If terminals 11 and 12 are closed at power up, a
start command is given immediately (automatic start ac
power up).

Stop
Opening terminal 12 will give a stop command.

Reset

When terminal 11 is opened and closed again a reset is
given. A reset can be given both when che motor is running
and when it is scopped.

3-wire start/stop with automatic reset
at start

The connection berween terminal 11 and 13 is normally
open and the connection berween terminal 12 and 13 is nor-

mally closed.
Start

Closing terminal 11 momentarily to terminal 13, will give a
start command. There will not be an automatic starr at
power up as long as terminal 11 is open.

Stop

To stop, terminal 12 is momentarily opened.

Reset
When a start command is given there will automatically be a
reset.

8.9.4 Start right/left functionality

The digital inputs can be configured to enable starting a
motor in two different directions in combination with the
programmable relays K1 and K2. A connection example is
shown in Fig. 65. For the following description of the start
right/left functionality, the following settings for the digital
inputs are assumed.

Menu Description Setting

510 Digjtal input 1 (terminal 11) | Start R signal (6)

511 Digjtal input 2 {terminal 12) | Stop signa! (2)

512 Digjtal input 3 {(terminal 16) | Start L signal (7)

111213

e

Stop
rfReset
111213

yumw

03-F34-2

Fig. 64 Connection of terminals for start/stoplreses

An external switch is connected between terminals 11 and
13 and a second switch is connected between terminals 12

and 13.
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Ly

=z

PE

T3 T2 T3 PE 11

Li L2 L3PE 0102PE 24 K1 22| 23| ko4

Start Right /
Resel

&

g

Start Left /
Reset

03-F106-2

Fig. 65 Connection for start righttlefe

The configuration of the relays depends on the application's
requiremencs. For applicatians which do not use the reverse
current brake functienaliry, the following sertings may be
used.

Qabulse 1d TMIo04

Menu Description Setting
530 Relay K1 (terminais 21 and 22) |} Gperation R (8)
631 Relay K2 (terminals 23 and 24} | Operation L (9)

With these settings che functionality is as follows:

If terminals 11and 12 are closed to terminal 13 while termi-
nal 16 is apen, the mains cantacror for running in right
direction will be activated by relay K1 and the motor will
start in right direction. if terminal 12 is opened, a stop
according to the stop sertings in menus [320] te [323] will
be performed. When the stop is finished, the mains contac-
tor for running right will be deacrivated by relay K1.

IF terminal 12 is closed 1o terminal 13 and terminal 16 is
closed 1o terminal 18 while cerminal 11 is open, the mains
contactor for running in left direction will be activated by
relay K2 and the motor will scart in left direction. If rerminal
12 is opened, a stop according to the stop settings in menus
[320) to [325] will be performed. When the stop is finished,
the mains contactor for running left will be deactivared by
relay K2.

If both start terminals {11 and 16) arc closed to their respec-
tive supply voltage ar the same time, a stop is performed in

the same way as described above. In this case no start will be
allowed.

A mocor can be reversed from right to left direction as fol-
lows: When the motor is running in right direction, termi-
nal 11 is opened. Terminal 16 is then closed ta terminal 18.
In this case the voltage to the motor is switched off and the
mains concactor for running righe is deactivated by relay K1.
After a time delay of 500 ms the mains contactor for run-
ning lefr will be activaced by relay K2 and a start in left
direction will be performed. The motor can be reversed
from running left co running right in the same way by open-
ing terminal 16 while running left and then closing terminal
1.

CAUTION: Very high currents can arise when

& the mator is reversed from running at fulf speed
in one direction to running at full speed in the
opposite direction.
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WARNING: If configured according to the

description above, relays K1 and K2 will

never be activated at the same time. There is

a time delay of 500 ms for the change-over
between the relays. However, if the relays are not
configured properly, they may be activated at the same
time.

For applications which use the reverse current brake func-
tionality, the following sertings for the relays may be used.

Menu Description Setting
530 Relay K1 {terminals 21 and 22)| Run R (6)
531 Relay K2 (terminals 23 and 24)] Run L (7)

With these settings the functionalirty is as follows:

If terminals 11and 12 are closed to terminal 13 while termi-
nal 16 is open, the mains contactor for running in right
direction will be activated by relay K1 and the motor will
start in right direction. If terminal 12 is opened the voltage
to the motor is switched off and the mains contactor for
running right is deactivated by relay K1. After a time delay
of 500 ms the mains contactor for running left will be acti-
vated by relay K2 and the reverse current brake will brake
the motor to standstill. When the stop is finished, the mains
contactor for running left will be deactivated by relay K2.

If terminal 12 is closed to terminal 13 and terminal 16 is
closed to terminal 18 while terminal 11 is open, the mains
contactor for running in left direction will be activated by
relay K2 and the motor will starc in left direction. If terminal
12 is opened the voltage to the motor is switched off and the
mains contactor for running left is deactivated by relay K2.
After a time delay of 500 ms the mains contactor for run-
ning right will be activated by relay K1 and the reverse cur-
rent brake will brake the motor to standstill. When the stop
is finished, the mains contactor for running right will be
deactivated by relay K1.

If both start terminals (11 and 16) are closed to their respec-
tive supply voltage at the same time, a stop is performed in
the same way as described above. In this case no start will be

allowed.

A motor can be reversed in the same way as described above
for applications which do not use the reverse current brake

functionaliry.

NOTE: When reverse current brake is activated by
changing the settings in menu [320] (stop method),
[323] (braking method) or [326] (alarm brake strength),
relay K1 is automatically set for Run (5) and relay K2 is
automatically set for Brake (4). To use the start right/
left functionality in combination with reverse brake, the
relay settings have to be adapted as described above
once reverse current brake has been enabled.

8.9.5 External alarm functionality

The external alarm functionality is used to generate an alarm
depending on the state of an external alarm signal. Each of
the digital inputs can be configured for external alarm signal.
Fig. 66 shows a connection example with digital input 3
(terminal 16) configured for external alarm signal.

16|/ 18

j&

External alarm

03-F126-2

Fig. 66 Connection of terminals for external alarm

If any digital input is configured for external alarm signal,
opening this input will cause an external alarm to occur if
external alarm is enabled in menu [420].

NOTE: If more than one digital input is configured for
external alarm signal, opening any of these inputs will
generate an external alarm if external alarm is enabled
in menu [420].

WARNING: If configured according to the
description above, relays K1 and K2 will
never be activated at the same time. There is
a time delay of 500 ms for the change-over
between the relays. However, if the relays are not

configured properly, they may be activated at the same
time.

The following alarm actions are available for external alarm:

Off
External alarm is disabled.

Warning

An F17 alarm message is shown in the display and relay K3
is activated (for default configuration of the relays) if the
external alarm input is opened. However, the motor is not
stopped and operation continues. The alarm message will
disappear and the relay will be reset when the external alarm
input is closed again. The alarm may also be reset manually.

Coast

An F17 alarm message is shown in the display and relay K3
is activated (for default configuration of the relays) if the
external alarm input is opened. The motor voltage is auto-
matically switched off. The motor freewheels until it stops.
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Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays)
if the external alarm input is opened. The motor is stopped
according to the stop settings in menus [320] to [325).

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays)
if the external alarm input is opened. The brake function is
activated according to the braking method chosen in menu
{323] and the motor is stopped according to the alarm brake
settings in menu (326) - [327] (Braking strength and brak-

ing time).

Spinbrake

The functionality for the spinbrake alternative is the same as
described above for the brake alternative. However, if spin-
brake is chosen, braking can even be initiated from an inac-
tive state by opening the external alarm input. This means
the softstarter can catch a freewheeling motor and brake it
down to standstill. The Spinbrake alternative is only availa-
ble for external alarm.

External alarm can be used together with any setting for the
control source chosen in menu [200].

If the operation has been interrupted due to an external
alarm, a reset signal and a new start signal are needed to
restart the motor. The reset and the start signal can be given
via control panel, remote or via serial communication
depending on the control source chosen in menu [200).
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

16|17 (18

5

PS1

Fig. 67 Connection of external control inputs.

Table 15 How parameter set inputs are evaluated

Parameter Set PS1(16-18) PS2(17-18)
1 Open Open

2 Closed Open

3 Open Closed

4 Closed Closed

NOTE: A reset via controif panel will never start the
motor.

8.9.6 External control of parameter
set

The parameter set can be chosen via the digital inputs if
external control of parameter set is chosen in menu [240]
(alternative 0). For this purpose any of the digital inputs can
be configured for parameter set input 1 (PS1, alternative 3
in menus [510] to [513]) or parameter set input 2 (PS2,
alternative 4 in menus [510) to [513)). Fig. 67 shows a con-
nection example for external control of parameter set, in this
example digital inputs 3 and 4 are configured for PS1 and
PS2.

Tt is possible to use just one digital input to change berween
two parameter sets. According to the example above, digital
input 3 is configured for PS1. If no digital input is config-
ured for PS2, PS2 is considered to be open. In this casc dig-
ital input 3 can be used to change between paramerer set 1
and 2.

Changing the parameter set via external signal is only exe-
cuted in stopped mode and at full voltage operation. If the
input signals for PS1 and PS2 are changed during accelera-
tion or deceleration, only the new parameters for the control
source (menu [200]), the analogue/digital input (menu
(500)), the digital input pulses (menu [501]), the analogue
start/stop on- and off-value (menus [502] and [503]) and
the analogue start/stop delay (menu [504]) are loaded
immediatcly. All other parameters will not change until the
softstarter is in stopped mode or at full voltage running. In
this way a change of the control source will take effect
immediately, which can be useful for changing from remote
to manual operation for maintenance.

NOTE: No parameters, except for the control source in
menu [200] and the parameter set in menu [240], may
be changed if external control of parameter set is
activated in menu {240] (alternative 0).
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8.10 View operation

MSF 2.0 includes numerous viewing functions which elimi-
nate the need for additional transducers and meters for
monitoring the operation.

(700] to [716] Operation (current, voltage, power etc.)
[720] to [725) Status (softstart status, input/output status)

[730] to [732] Stored values (operation time etc.)

8.10.1 Operation

RMS current

0
7/0[0J3

Current

0,0

Range: l 0.0-9999 A

NOTE! This is the same read-out as menu [100].

Line main voltage

Output shaftpower

The outpuc shaft power is shown in kW or in HP depending
on the setting for Enable US units in menu [202].

0
7|0/33 -
’ Output shaftpower
Range: | -999-9999 kW or HP

Output shaftpower in percentage unit

[7]074|°

Output shaftpower in
O percentage units
Range: | 0-200% of P,

NOTE: This is the same read-out as menu [413].

Shaft torque
The shaft torque is shown in Nm or in Ibft depending on

{7 0 1] 0 the secting for Enable US units in menu [202].
0
Line main voltage E of5 8
{
Shaft torque
Range: | 0-720V 010
Range: -999-9999 Nm or Ibft
Power factor 8 | ,
Readout Shaft torque in percentage unit
71023 [Readout |
Power factor 710 @8
oJofo] o
Shaft torque in percentage units
Range: | 0.00-1.00 OJ
Range: [ 0-250% of T,,
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Softstarter temperature

The softstart temperature is shown in degrees Celsius or in
degrees Fahrenheit depending on the setting for Enable US
units in menu [202].

Line main voltage L1-L3

0
711125
Line main voltage L1t 3
| 0
Range: | 0720V

0 [Readon |
7007)¢
Softstarter temperature
Lio )
Range: | Low, 30-96°C or low, 85-204°F

Current phase 11

Line main voltage L2-L3

,708]8

Current phase L1

~|ojo

7115

Line main voltage L2-L3

0

Range:

| 0720V

Range:

| 0.0-9999 A

Current phase L2

Phase sequence

[7]0j9]3 [Readout]

Current phase L2

0.0

20 [Reacow |
(71143

Phase sequence
Range: | L-- L123,1321

Range: | 0.0-9999 A

Current phase L3

Used thermal capacity

0 [Readout |
7/11/0]3

Current phase L3

0.0

[7]25)3

|

Used thermal capacity

0

Range:

| 0-150%

Range: | 0.0-9999 A

Line main voltage L1-L2

Time to next allowed start

[7126)3

o Time to next allowed start
AETEp 0
Line main voltage L1-12 Range: ‘ 0-60 min
Range: | 0-720V
92 Functional description Emotron AB 01-4135-01r1
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8.10.2 Status

Softstarter status

7‘2@8 Read-out

Softstarter status

0]

Analogue/digital input value

Value on the analogue/digital input as a percentage of the
input range. This read-out depends on the configuration of
the analogue/digital input in menu {500], e.g. if the ana-
logue/digital input is configured for analogue start/stop
0-10 V/0-20 mA (alternative G), an input signal of 4 V or
8 mA will be shown as 40%. However, if the analogue/dig-
ital input is configured for analogue start/stop 2.10 V/4-20
mA (alcernative 7), an inpuc signal of 4 V or 8 mA will be
shown as 25%.

Digital Input Status

Status of the digital inputs 1- 4 from left to right. L or H are
displayed for input status low (open) or high (closed).

Range: 112
1 Stopped, no alarm I7 > 3] 0 _—Read-out
2 Stopped, alarm o}
3 Run with alarm Analogue/digital input value
4 Acceleration
5 Full voltage O
6 Deceleration Range: | 0-100%
7 Bypassed
8 PFe. Relay status
° Braking Status of the relays K1 to K3 from the left co the right. L or
10 Slow speed forward H are displayed for relay starus low (opened) or high
11 Slow speed reverse (closed). The status described for relay K3 corresponds to
12 Standby (waiting for Analogue start/stop or the status of terminal 3.
Autoreset)

l724]g

Relay status

l LILIL

I Read-out |

Range: | LLL-HHH

[7]2/4]2

Digital input status

LiL|L|L

Range: | LLLL-HHHH

Analogue/digital Input status

Status of the analogue/digital input when it is used as digjtal
input. L and H are displayed for input status low (open) and
high (closed).

Analogue Output value

Value on the analogue output as a percentage of the output
range. This read-out depends on the configuration of the
analogue output in menu [520], e.g. if the analogue/digital
input is configured for 0-10 V/0-20 mA (alternative 1) or
for 10-0 V/20-0 mA (alternative 3), an output signal of 4 V
or 8 mA will be shown as 40%. However, if the analogue
output is configured for 2-10 V/4-20 mA (alternative 2) or
10-2 V/20-4 mA (alternative 4), an output signal of 4 V or
8 mA will be shown as 25%.

Read-out e} Read-out
171222 [Readont | [7]2]5]3 [Readant ]
t Analogue/digital input status Analogue Output value
Range: I L H Range: | 0-100%
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8.10.3 Stored values

Operarion time. The operation time is the time during
which the motor connecred to the softstarter is running, not
the time during which the supply power is on.

If the actual value for the operation time exceeds 9999 hours
the display will alternate between the four lower digits and
the higher digits.

Example
If the acrual operation time is 12467, 1 will be shown for
1 5, then 2467 will be shown for 5 s and so on.

1730]8

Operation time

0

Range: | 0-9 999 999 h

Energy consumption

8.11 Alarm list

The alarm list is generated automatically. It shows the latest
15 alarms (F1-F17). The alarm list can be useful for tracking
failures in the softstarter or its control circuit. In the alarm
list both the alarm message and the operation time is saved
for each alarms that occurs. In menu [800] the latest alarm
message and the corresponding operation time are shown
alternately, in the same way, older alarms are shown in
menus [801] to [814].

Example

» I the latest alarm was a phase input failure (F1), which
occurred at operation time 524. F1 is shown for 4 s then
524 is shown for 2 s and so on.

* If the latest alarm was a thermal motor protection alarm
(F2), which occurred at operation time 17852. F2 is
shown for 3 s, after that | is shown for 1 s, then 7852 is
shown for 2 s and so on.

Alarm list, latest error

713111°

Energy consumption

0.0/0/|0

8093

Alarm list, latest error

Fll

Range: | F1-F17

Range: '\ 0.000-2000 MWh

Reset energy consumption

In this menu the stored power consumption (menu [713])
can be reset to 0.

Alarm list, error

ERE

Alarm list, error 14

Multi Settin
73]2)° £lq
Reset energy consumption Range: I F1-F17
( - injo
i Menu Function
Default no 802 Alarm list, error 13
Range: no. YES 803 Alarm list, error 12
no No action 804 Alarm list, error 11
YES Reset power consumption 805 Alarm it orror 10
806 Alarm list, error 9
807 Alarm list. error 8
808 Alarm list, error 7
809 Alarm list, error 6
810 Alarm list. error 5
811 Alarm list. error 4
812 Alarm list, error 3
813 Alarm list, error 2
814 Alarm list, error 1
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8.12 Softstarter data

In menus [900] to [902] the softstarter type is shown and
the softstarter’s software version is specified.

Softstarter type
0
o}
Softstarter type
1|7
Range: | 17-1400 A
Software variant
S0
Software variant text
V220
Range: I Same as label

Software version

0 [Reagou |
9[0]2]S
1 Software version text
Range: [ Same as label
Emotron AB 01-4135-01r1
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9, Protection and alarm

MSF 2.0 is equipped with functions for motor protection,
process protection and protection of the softstarter icself.

9.1 Alarm codes

Different alarm codes are used for the different errors, see
Table 16 for a description of the alarm codes used. When an
alarm occurs, this is indicated with the appropriate alarm
message flashing in the display. If more than one alarm is
active at the same time, the alarm code for the last alarm is
presented on the display. The alarm code for each occurring
alarm is also saved in the alarm list in menus [800] ro [814).

9.2 Alarm actions

For most protection methods a proper action can be chosen
to be performed if the relevant alarm occurs. The following
alternatives are available as alarm actions (all alternatives

may not be available for all protecion methods - check
Table 16):

Off

The alarm is deactivated.

Warning

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an the alarm occurs. However, the motor is not stopped
ans operation continues. The alarm message in the display
will disappear and the relay will be reset when the alarm has
disappeared. The alarm may also be reset manually. This set-
ting alternative may be useful if it is desired 1o control oper-
ation in alarm state by an external control unit.

Coast

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an the alarm occurs. The motor voltage is automarically
switched off. The motor is freewheels until it stops.

This setting alternative is useful if continuous running or
active stopping could harm the process or the motor. This
may be appplicable for applications with very high inertia
that use braking as the normal stop method. In this case it
may be a good idea to choose Coast as alarm action on ther-
mal motor protection alarm, because continuous running or
braking could harm the motor seriously when this alarm has
occurred.

Stop

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an alarm occurs. The motor is stopped according to the
stop settings in menus [320] to (325].

This setting is useful for applications where a correct stop is
important. This may apply to most pump applications, as
Coast as an alarm action could cause water hammer.

Brake

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an alarm occurs. The brake function is activated according
to the braking method chosen in menu [323) and the motor
is stopped according to the alarm brake settings in menus
[326] to [327] (braking strength and braking time). If alarm
braking is deactivated in menu [326] and Brake is chosen as
an alarm action, the action will be the same as described
above for Coast.

Brake as an alarm action may mainly be used in combina-
tion with External alarm, where an external signal is used to
initiate a quick stop with a higher braking strength and a
shorter braking time compared to normal operation.

Spinbrake

The functionality for the Spinbrake alternative is the same as
described above for the Brake alternative. However, if Spin-
brake is chosen, braking can even be initiated from an inac-
tive state. This means the softstarter can catch a freewheeling
motor and brake it down to standstill.

The Spinbrake alternative is only available for External
alarm. It may be useful e.g. for test running of planers and
bandsaws after tool exchange. It may be desirable ro acceler-
ate the tool up 1o a specific speed and then leave it coasting
to check if there is any unbalance. In this case itis possible to
activate braking immediately by opening the external input.

In Table 16 below the alarm actions available for each alarm
type are specified in detail.

9.3 Reset

For the following explanations it is important to distinguish
between Reset and Restart. Reset means that the alarm mes-
sage on the display disappears and the alarm relay K3 (for
default configuration of the relays) is deactivated. If the
operation has been interrupted due to an alarm the soft-
starter is prepared for a Restart. However, giving a Reset sig-
nal without giving a new start signal will never lead t0 a
start.

The Reset signal can be given via control panel, remotely or
via serial communication depending on the control source
chosen in menu [200]. Regardless of the chosen control
method, it is always possible to give a Reset signal via control
panel.

If an alarm occurs whose alarm action is configured for
Warning (see description of alarm actions above), the alarm
will auromatically be reset as soon as the failure disappears.
The alarm may also be reset manually by giving a Reser sig-
nal as described above.

If operation has been interrupted due to an alarm, a Reset
signal and a new start signal may be needed to Restart the
motor. However, some alarms are automarically reset when a
new start signal is given. Table 16 covers all alarm rypes and
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whether they need a Reset signal (manual reset) or if chey are possible until che failure has disappeared. If a new start sig-
reset automatically when a new start signal is given. nal is given while che failure still is active, the alarm message
will appear flashing in the display and the alarm relay K3

An al al ivi ignal, if
arm can always be resct by giving a Resct signal, even i will be activated again (for default configuracion of the

the failure thar caused the alarm has not disappeared yet.

Giving a Reser will cause the alarm message on the display to relays).
disappear and the alarm relay K3 ta be deactivared (for MSF 2.0 is also provided with an Autoreset function. This
default configuration of the relays). However, if operation functionality is described in detail in section 8.5, page 52.
has been interrupred due o an alarm, a Restart will not be
9.4 Alarm overview
Table 16~ Alarm overview
’::;:1 Alarm description Alarm action Protection system Reset
. . Waming Motor protection Automatic Reset when new stant signal is
F1 Ph tf .
ase input faiture Coast {menu [230]) given.
Off
Waming .
F2 T“""”'”a' motor protec- Coast Motor protection Separate Reset signal needed.
tion {menu [220]}
Stop
Brake
F3 Soft start overheated Coast Separate Reset signal needed.
Off
- . Wamni . ]
Fa Current limit start ime C:an;;ng Motor protection Automatic Reset when new stan signal is
expired. Stop {menu [231]) given.
Brake
Off -
F5 Locked rotor alarm. Waming :j:;z;p[;o;g(]:;mn Separate Reset signal needed.
Coast
Orf
Warning, Process protection .
FG Max power alarm. Coast (menu [400)) Separate Reset signal needed.
Stop
Brake
Off
Waming .
. P t
F7 Min power alarm. Coast (é?r?ﬁ 4p0ri]?ct|on Separate Reset signal needed.
Stop
Brake
Off
F8 Volftage unbalance Vc\fan;tmg Process protection Automatic Reset when new star signal is
larm. 4 j
alarm Stop {menu [430]} givan.
Brake
Off
Waming . . . .
Process protection | Automatic Reset when new stan signal is
Fa Overvoltage alarm. Coast (menu [ 4p33]) given en
Stop '
Brake
o
Waming . . . .
tomatic Reset wh
F10 Undervoltage alarm. Coast Fr;O::SSMpS’g‘]‘;"C“U“ ;‘:’:r:”a ic Reset when new start signal is
Stop '
Brake
as Protection and alarm Emotron AB 01-4135-01r1
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Table 16 Alarm overview

I::I::: Alarm description Alarm action Protection system Reset
off Motor protection Automatic Reset when new start signal is
F11 Start limitation. Waming (menuFE22 a0 Non gn
Coast gven.
F12 Shorted thyristor. Coast Separate Reset signal needed.
F13 Open thyristor. Coast Separate Reset signal needed.
Fi4 Motor terminal open. Coast Separate Reset signal needed.
Off
Serial communication Waming Con‘trol source pro- Automatic Reset when new start signal is
F15 contact broken Coast tection (menu given
- Stop {273) ’
Brake
off Process protection
F16 Phase reversal alarm. Wamning P Separate Reset signal needed.
(menu [440])
Coast
Off
Waming
Coast Process protection .
F17 External alarm. Stop (menu [420}) Separate Reset signal needed.
Brake
Spinbrake
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10. Troubleshooting

10.1 Fault, cause and solution

Observation Fault indication Cause Solution
The display is not ;
illuminated. None No contro! supply voitage. Switch on the control supply volitage.
F1 Fuse defective. Renew the fuse.
The motor does not | (Phase input failure) No mains supply. Switch on the mains supply.
run. Check the PTC input if PTC protection
is used.
F2 PTC connection could be open. If internal thermal motor protection
(Thermal motor protection) Incorrect nominal motor current is used, perhaps an other internal
P could be entered in menu {211). thermal protection class could be
used (menu [222]).
Cool down the motor and restart.
Check ventiiation of cabinet.
e of X
F3 Ambient temperature too high. g::cnktt::;g;: :_T:Sw binet.
Softstarter duty cycle exceeded. . 8 : .
(Softstarter overheated) . If the fan(s) is (are) not working cor-
Could be fan failure.
rectly, contact your local MSF sales
outlet.
F4 Current limit parameters are per- | Increase the start time (menu [315])
(Current limit start time haps not matched to the load and | and/or the current limit at start
expired) motor. (menu [314)).
. . . Check the machine and motor bear-
::Lsocked rotor) zsmer:]hz;ng fr:zf(')‘:gt:::nm&f]:irltnrz ings. Perhaps the Locked rotor time
perhaps g " | can be set longer (menu [229]).
Check the machine.
F6 Perhaps the Max power alarm
Overload
(Max power alarm) response delay can be set longer
menu [404].
Check the machine.
F7 Perhaps the Min power atarm
(Mn power alarm) Underioad response delay can be set longer
menu [410].
F8 Mains supply voltage unbalance. | Check mains suppl
(Voltage unbalance) PRl 8 ’ y.
Fo Main | oltage Check mai |
(Overvoltage) s supply overvoltage. eck mains supply.
Fi10 Mains supply undervoltage Check mains supply.
(Undervoltage) pply . .
Wait and start again.
Number of starts per hour Perhaps the number of starts per
F11 L X X
(Start limitation) exceeded, min time between hour could be increased in menu
starts not kept. [225] or the min time between starts
. could be decreased (menu [226]).
Initiate a reset and a restart. If the
F13 . . .
(Open thyristor) Perhaps a damaged thyristor. same alarm appears immediately,
P contact your {ocal MSF sales outlet.
If the fault is not found, reset the
alarm and inspect the alarm list. If
F1a Open motor contact, cable or alarm F12 is found, a thyristor is
(Motor terminal open) motor windin probably shorted.

p g Initiate a restart. If alarm F14
appears immediately, contact your
local MSF sales outlet.
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Observation

Fault indication

Cause

Solution

The motor does not
run.

F15
(Serial communication contact
broken)

Serial communication contact bro-
ken.

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

Verify

- Serial communication unit address
[270].

- Baudrate menu [271).

- Parity menu [272].

tf the fault is not found, run the
motor from the control panel if
urgent set menu [200] to 1. See also
manual for senal communication.

F16
(Phase reversal)

Incorrect phase sequence on
main supply.

Switch L2 and L3 input phases.

F17 (External alarm)

External alarm signal input open

Check the digital input configured for
External alarm. Check the configura-
tion of the digijtal inputs (menus
{510] to [513]).

Start command comes perhaps
from incorrect control source. (l.e.
start from control panel when
remote contro! is selected).

Give start command from correct
control source menu [200}.

The motor is running
but an alarmis
given.

Fi
(Phase input failure)

Failure in one phase.
Perhaps fuse is defective.

Check fuses and mains supply.
Select a different alarm action for
Single phase input failure in menu
[230Q] if stop is desired at single
phase loss.

F4
(Current limit start time
expired)

Current limit parameters are per-
haps not matched to the load and
motor.

Increase the start time (menu [315])
and/or the current limit at start
(menu [314]). Select a different
action for Current limit start time
expired alarm in menu {231], if stop
is desired at current limit time-out.

F12
(Shorted thyristor)

Perhaps a damaged thyristor.

When stop command is given, a free-
wheel stop is made. Initiate a reset
and a restart. If alarm F14 appears
immediately, contact your local MSF
sales outlet.

If the motor must be started urgently,
the softstarter can start the motor
direct on-line (DOL). Set the start
method to DOL in this case (menu
{310]=4).

Bypass contactor is used but
menu [340] ‘Bypass’ is not set to

on.

Set menu {340] Bypass to on.

F15
(Serial communication contact
broken)

Serial communication contact bro-
ken.

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

Verify

- Serial communication unit address
[270].

- Baudrate menu [271].

- Parity menu (272].

If the fault is not found, run the
mgtor from the control panel if
urgent, see also manual for serial
communication.
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Observation

Fault indication

Cause

Solution

The motor jerks etc.

When starting, motor reaches
full speed but it jerks or
vibrates.

If “Torque control™ or “Pump con-
trol” is selected, it is necessary t0
input motor data into the system.

Input nominal motor data in menus
[210]-{215]. Select the proper torque
control alternative in menu [310] (lin-
ear or square) according to the load
characteristic.

Select a correct initial- and end
torque at start in menus [311] and
[312]. if ‘Bypass’ is selected, check
that the current transformers are
correctly connected.

Start time too short.

Increase start time [315].

If vottage control is used as start
method, the initial voitage at start
may be 100 low. Starting voitage
incorrectly set.

Adjust initial voitage at start [311].

Motor too small in relation to rated
current of softstarter.

Use a smaller model of the soft-
starter.

Motor too large in relation to load
of softstarter.

Use targer model of softstarter.

Starting voltage not set
correctly.

Readjust the start ramp.

Select the current limit function.

Starting or stopping time 100
long.

Ramp times not set correctly.

Readjust the start and/or stop ramp
time.

Motor too large or too small in
relation to load.

Change to another motor size.

The monitor function
does not work.

No alarm or pre-alarm

It is necessary to input nominal
motor data for this function.
Incorrect alarm margins or normal
load.

Input nominal motor data in menus
[210]{215]. Adjust alarm margins
and normal load in menus [402] -
[412]. Use Autoset [411] if needed. If
a Bypass contactor is used, check
that the current transformers are
correctly connected.

Unexplainable
alarm.

F5, F6. F7, F8, F9, F10

Alarm delay time is too short.

Adjust the response delay times for
the alarms in menus [229], [404],
{410], [432], [435] and [438].

The system seems
locked in an alarm.

F2
(Thermal motor protection)

PTC input terminal could be open.
Motor could still be too warm.

If internal motor protection is
used, the cooling in the internal
mode! may take some time.

PTC input terminal should be short
circuit if not used. Wait until motor
PTC gives an OK (not overheated) sig-
nal. Wait until the internal cooling is
done. Try to restart after a while.

F3
(Softstarter overheated)

Ambient temperature to high.
Perhaps fan failure.

Check that cables from power part
are connected in terminals 71 to 74.
MSF-017 to MSF-250 should have a
jumper between terminals 71 and
72. Check also that the fan(s) is(are)
rotating.
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Observation

Fault indication

Cause

Solution

Parameter will not

if menu 240, “Parameter set” is
set to “0”, the system is config-
ured for external control of param-
eter set. Most parameters are not
allowed to be changed in this
mode.

Set the menu 240, “Parameter set”
to a value between “1" - “4™ and
then any parameter can be changed.

During start, stop and slow speed
changing parameters is not per-
mitted.

Set parameters during standstill or
full voltage running.

b . - - -
e accepted If control source is serial comm., it Chan rameters from the actual
is impossible to change parame- cor?trsles?)iracz
ters from keyboard and vice versa. ’
. Read-out values cannot be altered.
Some menus include only read- In Table 14, read-out menus have '—
out values and not parameters. “in the fact'ory setting column
. . Unlock control panet by pressing the
Loc ;)gntrol panel is locked for set keys “NEXT" and “ENTER "for at
gs- least 3 sec.
104 Troubleshooting Emotron AB(01-4135-01r1
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11. Maintenance

In general che softstarter is maintenance-free. There are
however some things which should be checked regularly. In
particular, if the surroundings arc dusty the unit should be
cleaned regularly.

WARNING! Do not touch parts inside the
enclosure of the unit when the control supply
vottage or the mains supply vottage is
switched on.

11.1 Regular maintenance

*  Check that nothing in the softstarter has been damaged
by vibration (loose screws or connections).

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

*  Check that printed circuit boards, thyristors and cooling
fins are free from dust. Clean with compressed air if nec-
essary. Make sure the printed circuit boards and the thyr-
istors are undamaged.

*  Check for signs of overheating (changes in colour on
printed circuit boards, oxidation of solder points etc.).
Check that the temperature is within permissible limits.

¢ Check that the cooling fan(s) permit free air flow. Clean
any external air filters if necessary.

Emotron A8 01-4135-01r1 Maintenance 105
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12. Options

The following options are available. Please contact your sup-
plier for more detailed information.

12.1 Serial communication

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

Fig. 68 Option R5232/485

12.2 Fieldbus systems

Various optian boards are available for the following bus sys-
rems:

= PROFIBUS DP order part number: 01-1734-01
+  Device NET, order pan number: 01-1736-01

Each system has its own board. The option is delivered with
an instruction manual containing all the details for the
installation and sec-up of the board and the prococel for pro-
gramming,

Fig. 69 Profibus Option

12.3 External control panel

The external control panel option is used to move the con-
trol panel from the softstarter co the front of a panel door or
cantrol cabinet.

The maximum distance berween the sofstarter and the
external control panel is 3 m.

The part number to order for the external control panel is
01-2138-00. A separate data sheec for this option is availa-
ble.

{03F62)

Fig. 70 Use of the external concrol panel

Emotron AB 01-4135-01r1
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12.3.1 Cable kit for external current

transformers 33105
This kit is used for the bypass function, to connect the cur-
rent transformers externally. order part number: 01-2020- 3 - }
00. | !
1
— |
, |
Te}
Red | o ("7 |
gg Boown ©| ©
w‘;}gﬁ’?% . I
/ 3{; 1 1
= Y
/ " 03120 | |
L}
% 30105
Fig. 71 Cable kit
. 70-300 mm
12.4 Terminal clamp
Data: Single cables, Cu or Al
Cables 95-300 mm? §5i0-5 .
MSF type Cu Cable 310 +
h
Bolt for connection to busbar M10 !
Dimensions in mm 33x84x47 mm I
Part no. single 9350 } | L |
Dara: Parallel cables, Cu or Al ' s} :
O
Cables 2x95-300 mm?* I BiD |
MSF type and Cu Cable 310 to 835 | |
Bolt for connection to busbar M10 \ i i i // LY i
. . !
Dimensions in mm 35x87x65 i % i 30£0.5
Part no. parallel 9351 41+0.2 “ —
2x95-300 mm
Fig. 72 The terminal clamp.
108 Options Emotron AB 01-4135-01r1
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13. Technical data

13.1 Electrical specifications

Table 17 Typical motor power at mains voltage 400 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @400V Rated current Power @400V Rated current Power @400V Rated current
kW] (A) (kW] fA] kW] [A]
MSF-017 75 17 11 22 11 25
0630 15 30 185 37 22 45
045 22 45 30 60 37 67
D60 30 60 37 72 45 85
075 37 75 45 85 55 103
085 45 85 45 96 55 120
-110 55 110 75 134 S0 165
-145 75 145 75 156 110 210
-170 90 170 110 210 132 2585
-210 110 210 132 250 160 300
-260 132 250 132 262 200 380
-310 160 310 200 370 250 450
-370 200 310 250 450 315 555
-450 250 450 315 549 355 675
570 315 570 400 710 450 820
-7110 400 710 450 835 500 945
_-835 450 83b 5040 960 630 1125
-1000¢ 560 1000 630 1125 800 1400
-1400 800 1400 800 1650 1000 1800
Emotron AB 01-413501r1 Technical data 109
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Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @460V Rated current Power @460V Rated current Power @460V Rated current
[hp] [A] [hp] [A] (hp] (A]
MSF-017 10 17 15 22 20 25
-030 20 30 25 37 30 45
-045 30 45 40 60 50 68
-060 40 60 50 72 60 85
075 60 75 60 85 75 103
-085 60 85 75 96 100 120
-110 75 110 100 134 125 165
-145 100 145 125 156 150 210
-170 125 170 150 210 200 255
-210 150 210 200 250 250 300
-250 200 250 200 262 300 360
-310 250 310 300 370 350 450
-370 300 370 350 450 450 555
-450 350 450 450 549 500 675
570 500 570 600 710 650 820
-710 600 710 700 835 800 945
-835 700 835 800 960 900 1125
-1000 800 1000 900 1125 1000 1400
-1400 1000 1400 1250 1650 1500 1800
110 Technical data Emotron AB 01-4135-01r1
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Table 19 Typical motor power at mains voltage 525 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @525V Rated current | Power @525V | Rated current | Power @525V | Rated current
(kW] (A] (kW] (A] (kW] [A]
MSF-017 11 17 15 22 15 25
030 185 30 22 37 30 45
045 30 45 37 60 45 68
060 37 60 45 72 55 85
-075 45 75 55 85 75 103
085 55 85 55 96 75 120
-110 75 110 90 134 110 165
-145 90 145 110 156 132 210
-170 110 170 132 210 160 255
-210 132 210 160 250 200 300
-250 160 250 160 262 250 360
-310 200 310 250 370 315 450
-370 250 370 315 450 355 555
-450 315 450 400 549 450 675
570 400 570 500 710 560 820
-710 500 710 560 835 630 945
835 560 835 710 960 800 1125
-1000 710 1000 800 1125 1000 1400
-1400 1000 1400 1250 1650 1400 1800
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Table 20  Typical motor power at mains voltage 575 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @575V Rated current Power @575V Rated current Power @575V Rated current
[hp] [A] (hp} (A] [hp} (A]
MSF-017 15 17 20 22 25 25
-030 25 30 30 37 40 45
045 40 45 50 60 60 68
-060 50 60 60 72 75 85
075 75 75 75 85 100 103
-085 75 85 75 90 125 120
-110 100 110 125 134 150 165
-145 150 145 150 156 200 210
-170 150 170 200 210 250 255
-210 200 210 250 250 300 300
-250 250 250 250 262 350 360
-310 300 310 400 370 450 450
-370 400 370 500 450 600 555
-450 500 450 600 549 700 675
570 600 570 700 640 800 820
-710 700 710 800 835 1000 945
-835 800 835 900 880 1250 1125
-1000 1000 1 000 1250 1125 1500 1400
-1400 1500 1400 1500 1524 2000 1800
112 Technical data Emotron AB 01-4135-01r1
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Table 21  Typical motor power at mains voltage 690 V

MSF model Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a3.0-30:50-10 _ AC-53b 3.0-30:300
Power @690V Rated current | Power @690V Rated current Power @690V | Rated current
(kW] (A] (kW] (A] (kW] {Al
MSF-017 15 17 18,5 22 22 25
030 22 30 30 37 37 45
045 37 45 55 60 55 68
060 55 60 55 72 75 85
075 55 75 75 85 90 103
085 75 85 90 90 110 120
-110 90 110 110 134 160 165
-145 132 145 132 156 200 210
-170 160 170 200 210 250 255
-210 200 210 250 250 250 300
-250 250 250 250 262 355 360
-310 315 310 355 370 400 450
-370 355 370 400 450 500 555
-450 400 450 560 549 630 675
-670 560 570 630 640 800 820
-710 710 710 800 835 900 945
835 800 835 900 880 1120 1125
-1000 1000 1000 1120 1125 1400 1400
-1400 1400 1400 1600 1524 1800 1800
Emotron AB 01-4135-01r1 Technical data 113
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13.2 General electrical specifications

Table 22 General electrical specifications

Parameter

Description

General

Mains supply voltage

200-525V +10%
200-690 V +5%, -10%

Control supply voltage

100-240 V £10%
380-500 V +10%

Mains and Control supply frequency

50/60 Hz +10%

Number of fully controlled phases

3

Recommended fuse for control supply

Max 10 A

Control signal inputs

Digital input voltage

0-3V—0, 827 V—>1. Max 37 Vfor 10 sec.

Digital input impedance to GND (O VDC)

2.2KQ

Analoueg input voltage/current

0-10V, 2-10V, 0-20 mA, 4-20 mA

Analoueg input impedance to GND (O VDC)

Voltage signal 125 kQ, current signal 100 Q

Control! signal outputs

Output relays contact

8 A, 250 VAC or 24 VDC resistive load; 3 A, 250 VAC inductive load (PF 0.4)

Analogue output voltage/current

010V, 2-10V, 0-20 mA, 4-20 mA

Analogue output load impedance

Voltage signal min load 700Q, current signal max ioad 750Q

Control! signal supply

+12VDC

+12 VDC 15%. Max current 50 mA. Short circuit proof.

114 Technical data
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13.3 Fuses and power losses

Table 23  Fuses, power losses

Model | Firetcolummn Ramp star/second | 7OWetlose atrated motorloaa (W] | Power cansumtion
column Direct-on-line start
Heavy Normal Heavy Normal
MSF-017 25/50 32 50 70 20
030 35/80 50 90 120 20
045 50/125 80 140 180 25
060 63/160 100 180 215 25
075 80/200 100 230 260 25
-085 100/250 125 260 290 25
-110 125/315 180 330 400 25
-145 160/400 200 440 470 25
-170 200/400 200 510 630 35
-210 2507400 315 630 750 35
-250 250/500 315 750 750 35
-310 315/630 400 930 1100 35
-370 400/800 500 1100 1535 35
-450 500/1000 630 1400 1730 35
570 63071000 800 1700 2100 35
-710 80071000 1000 2100 2500 35
835 100071200 1000 2500 2875 35
-1000 1000/1400 1200 3000 3375 35
-1400 140071800 1800 4200 4950 35
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13.4 Mechanical specifications including mechanical drawings

MSF Dimensions Mou[rs‘i!r:g::'s}ition Weight Connection PE Cooling Protection
o t 4
Model H*W*D [mm} Horizontal] kgl busbars [mm} screw system class
017, -030 320*126*260 | Vertical 6.7 15*4, Cu (M6) M6 Convection | IP20
:ggg -060.-075. 320*126*260 | Vert. or Horiz 6.9 15*4, Cu (M6) M6 Fan P20
-110,-145 400*176*260 | Vert. or Horiz 12 20*4,Cu (M10) | M8 Fan P20
-170, -210,-250 | 500*260*260 | Vert. or Horiz. 20 30*4, Cu (M10) | M8 Fan P20
-310, -370.-450 | 532*547*278 | Vert or Horiz 46 40*8, Al (M12) M8 Fan 1P20
-570,-710, -835 | 687*640*302 | Vert. or Horiz 80 40*10, Al (M12) | M8 Fan P20
-1000, -1400 900*875*336 | Vert. or Horiz 175 75%10, Al (M12) Fan IPOO
w D I
(=] ! w
| I— —
00
0g
00
H
H
[+]
— [ L
o o Iso.zo
03F98_1
Fig 73 MSF-310 to MSF -835.
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13.5 Derating at higher

temperature

By derating the current to 80% of nominal current, the
MSEF can be operated at an ambient temperature of up to
50 °C. E.g. a MSF-045 can operate a heavy load of 36 A (45

A*0.8).

13.6 Environmental conditions

Normal operation

Temperature

0-40°C

Relative humidity

95%, non-condensing

Max altitude without derating 1000 m
Storage
Temperature -25-+70°C

Relative humidity

95%, non-condensing

13.7 Standards

Market Standard Description
IEC 60947-1 Low-voltage switch gear and control gear. Genera! part
All IEC 60947-4-2 AC semiconductors motor controller and starters
EN 60204-1 Safety of machinery - Electrical equipment of machines
Machinery Directive 89/392/ECC, Amendment 98/37/ECC

European EMC Directive

89/336/ECC, Amendment 91/263/ECC, 93/68/ECC

Low Voltage Directive 73/23/ECC, Amendment 93/68/ECC

Russian GOSTR

Russia certificate of conformity

American UL 508

Outline of investigation for power conversion equipment.
Only models MSF-017 to MSF-250 up to 600 VAC

Emotron AB 01-4135-01r1

Q-Pulse Id TMS904

Active 10/12/2014

Technical data

117

Page 235 of 437



TM

SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

13.8 Power- and signal connectors.

Table 24 PCB Terminals

Terminat Function Electrical characteristics
01 Control supply vohage 100-240 VAC +10% ahernative
02 380-500 VAC +10% see rating plate
PE Protective Earth £
11 Digital input 1 03V-—>0,827V->1.
12 Digital input 2 Max. 37 V for 10 sec. Impedance to Q VOC: 2.2 k{2
Cantrol signal supply voltage 1o PCB terminal 11 and 12, { +12 VDC +5%. Max_ current from +12 VDC: 50 mA.
13 - L
10 kO potentiometer, elc. Short circuit-procf but not overlcad-rof.
14 Analogue input, 0-10 V, 2-10 V, 0-20 mA and Impedance 1o terminal 15 (0 VDC) voltage signal:
4-20 mA/digital input. 125 k€, current signal: 100 3
15 GND {common) QvhC
16 Digital input 3 03V-—>0,827V->1.
17 Digital input 4 Max. 37 Vfor 10 sec. Iimpedance to O VDC: 2.2 k()
18 Control signal supply voltage to PCB terminal 16 and 17, | +12 VDC 15%. Max. current from +12 VDC = 50 mA.
10 kQ) potentiometer, etc. Short circuit-proof but not overload-proof.
Analogue ocutput contact
19 Analogue autpul 010V, 2-10 V; min lcad impedance 7000
0-20 mA and 4-20 mA; max load impedance 7500
21 Programmable relay K1. Factory setting is “Operation” 1pole closing contact, 250 VAC B A or 24 VDC 8 A resis-
22 with indication by closing terminal 21 to 22. tive, 250 VAC, 3 Ainductive.
23 Programmable relay K2. Factory setting is “Full voltage™ | 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
24 with indication by closing terminals 23 to 24. tive, 250 VAC, 3 A inductive.
31 Programmable relay K3. Factory settingis “All alarms”. 4, )0 e over cantact, 250 VAC 8A or 24 VDG 8A
a2 Indication by closing terminats 31 to 33 and opening ter- - . )
) resistive, 250 VAC, 3A inductive.
33 minals 32 to 33.

69-70 | PTC Thermisior input

Alarm level 2.4 k£ Switch back level 2.2 k(2

74-72% | Clickson thermistor ﬁ;;_rgﬂg_g;%ffﬁgg cooting fan temperature

73-74* NTC thermistor Temperature measuring of softstarter cooling fin

75 Current transformer input, cable $1 {biue) Connection of L1 or T1 phase current transformer

76 Current transformer input, cable S1 (blue) gllii;?;g;glgi:ﬁ;? fLng}Oﬂ o MSF250) er L2,
77 Current transformer input, cable 52 (brown) Common connection for terminals 75 and 76

78* Fan connection 24 VDC

79* Fan connection QvDC

*Internal connection, no customer use.
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Always use standard commercial fuses to protect the wiring
and prevent short circuiting. To protect the thyristors

against short-circuit currents, superfast semiconductor fuses
can be used if preferred (c.g. Bussmann type FWP or similar,

sce table below).

The normal guarantec is valid even if superfast semiconduc-
tor fuses are not used.

FWP Bussmann fuse
Type 2

A It (fuse) x 1000
MSF-017 80 24
MSF-030 125 73
MSF-045 150 117
MSF-060 200 22
MSF-075 250 425
MSF-085 300 71.2
MSF-110 350 956
MSF-145 450 137
MSF-170 700 300
MSF-210 700 300
MSF-250 800 450

NOTE: Short circuit withstand MSF017-MSF060 5000
rms A when used with K5 or RK5 fuses.

NOTE: Short circuit withstand MSF075-MSF145 10000
rms A when used with K5 or RKS fuses.

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

Emotron AB 01-4135-01r1
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14. Set-up menu list

. Parameter ait. Param.| Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
General settings
100 | Current 0.0-9999 A — — page 44
101 | Automatic return menu oFF, 1-999 — oFF page 44
1. Control panel
200 | Control source 1,2, 3 2. Remote control 14 2 page 44
3. Serial comm.
201 | Control panel locked for settings no, YES — — page 44
202 | Enable US units oFF, on — oFF page 45
Motor data
210 | Nominal motor voltage 200-700V 14 400 page 45
211 | Nominal motor current 25-200% Of lpgon in A 14 Insoft page 45
. 25-400% 0f Ppgopy in
212 | Nominal motor power KW resp. hp 14 Prsoft page 45
213 | Nominal speed 500-3600 rpm 14 Nnsoft page 45
214 | Nominal power factor 0.50-1.00 1-4 0.86 page 45
215 | Nominal frequency 50, 60 Hz — 50 page 45
Motor protection
THERMAL MOTOR PROTECTION
oFF
1. Warning
220 | Thermal motor protection ofFF, 1,2 3,4 2. Coast 14 2 page 46
3. Stop
4. Brake
221 | PTCinput OFF, on 1-4 oFF page 47
222 | Internal protection class oFF, 2-40's 1-4 10 page 47
223 | Used thermal capacity 0-150% — — page 47
START LIMITATION
oFF
224 | Start limitation OFF, 1,2 1. Warning 14 oFF page 48
2. Coast
225 | Number of starts per hour ofF, 1-99 14 oFF page 49
226 | Min time between starts OFF, 1-60 min 1-4 oFF page 49
227 | Time to next allowed start 0-60 min — — page 49
LOCKED ROTOR
OFF
228 | Locked rotor alarm ofFF 1,2 1. Warning 14 ofFF page 49
2. Coast
229 | Locked rotor time 1.0100s 1-4 50s page 49
SINGLE PHASE INPUT FAILURE
. . . 1. Warning
230 | Single phase input failure 1,2 2 Coast 14 2 page 50
CURRENT LIMIT START TIME
EXPIRED
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. Parameter alt. Param.| Factory
Menu Function/Parameter Range Alarm codes set setting Value| Page
oFF
1. Warning
231 | Current Jimit start time expired ofFF 1, 2,3, 4 2. Coast 14 2 page 50
3. Stop
4. Brake
Parameter set handling
0 - External control of
240 | Select parameter set 01234 parameter set — 1 page 51
1-4 - Parameter set 1-4
241 | Actual parameter set 1,2,3,4 — — page 51
no, P1-2, P1-3, P1-4,1 no - no action
P2-1, P2-3, P2-4, P3-| P1-2 - Copy parameter
242 | Copy parameter set 1, P32 P34, P4-1, |setltoparameterset2| no page 51
P4-2,P4-3 etc.
243 | Reset to factory settings no, YES — no page 52
Autoreset
250 | Autoreset attempts ofFF, -10 14 oFF page 52
251 | Thermal motor protection autoreset | oFF, 0-3600 s 1-4 oFF page 53
252 | Start limitation autoreset OFF, 0-3600 s 1-4 ofF page 53
253 | Locked rotor alarm autoreset oFF, 0-3600 s 14 oFF page 53
Current limit start time expired
254 autoreset ofFF, 0-3600 s 14 oFF page 53
255 | Max power alarm autoreset oFF, 0-3600 s 14 oFF page 53
256 | Min power alarm autoreset oFF, 0-3600 s 1-4 oFF page 53
257 | External alarm autoreset oFF, 0-3600 s 14 oFF page 53
258 | Phase input failure autoreset oFF, 0-3600 s 14 OFF page 53
259 | Voltage unbalance alarm autoreset | oFF, 0-3600 s 14 oFF page 53
260 | Overvoltage alarm autoreset oFF, 0-3600 s 14 ofFF page 53
261 | Undervoitage alarm autoreset oFF, 0-3600 s 14 ofF page 53
262 | Serial communication autoreset OFF, 0-3600 s 14 oFF page 53
263 | Softstarter overheated autoreset oFF, 0-3600 s 14 oFF page 53
Serial communication
270 | Serial comm. unit address 1-247 — 1 page 54
271 | Serial comm. baudrate 2.4-38.4 kBaud — 9.6 page 55
. A 0. No parity
| i t —_—
272 | Serial comm. parity 0.1 1. Even parity 0 page 55
oFF
1. Warning
273 | Serial comm. contact broken oFF, 1.2,3,4 2. Coast — 3 page 55
3. Stop
4. Brake
Operation settings
PRE-SETTING
300 | Preset pump control parameters no, yes — no page 55
START
122 Set-up menu list Emotron AB01-4135-01r1

mikinaadscad NEWRTIIEYENY ' Page 240 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

. Parameter alt. . Param.| Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
1. Linear torque control
2. Square torque control
310 | Start method 1,2, 3,4 3. Voltage control 14 1 page 57
4. DOL
311 | Initial torque at start 0-250% of T, 14 10 page 58
312 | End torque at start 25-250%of T, 14 150 page 58
313 | Initial voltage at start 25-80% of U 14 30 page 58
314 | Current limit at start off, 150-500% of |, 14 oFF page 59
315 | Starttime 160s 1-4 10 page 59
316 | Torque boost current limit off, 300-700% of |, 14 oFF page 60
317 | Torque boost active time 0120s 14 10 page 60
STOP
1. Linear torque control
2. Square torque contro!
320 | Stop method 1.2,3,.4,5 3. Voltage control 14 4 page 60
4. Coast
5. Brake
321 | Endtorque at stop 0-100% of T, 14 0 page 61
322 | Step down voltage at stop 100-40% of U 1-4 100 page 61
. 1. Dynamic vector brake
323 | Braking method 1,2 2 Reverse current brake| 1 page 62
324 | Braking strength 150-500% 14 150 page 62
325 | Stoptime 1-120s 1-4 10 page 63
326 |} Alarm braking strength oFF, 150-500% 14 oFF page 63
327 | Alarm braking time 1120 s 1-4 10 page 63
SLOW SPEED / JOG
330 | Slow speed strength 10-100 14 10 page 65
331 | Slow speed time at start oFF, 1-60 s 14 oFF page 65
332 | Slow speed time at stop ofFF, 1-60s 14 oFF page 66
333 | DC brake at slow speed oFF, 1-60's 14 oFF page 66
334 | Jogforward enable oFF, on 14 oFF page 66
335 | Jog reverse enable OFF, on 1-4 oFF page 66
ADDITIONAL SETTINGS
340 | Bypass OFF, on 14 ofFF page 67
341 | Power Factor Control (PFC) oFF, on 14 oFF page 69
342 | Fan continuously on oFF, on 14 oFF page 69
Process protection
LOAD MONITOR
oFF
1. Warning
400 | Max power alarm ofFF, 1,2, 3,4 2. Coast 14 ofF page 71
3. Stop
4. Brake
oFF
1. Warning
401 | Min power alarm ofFF, 1,2, 3 4 2. Coast 14 oFF page 71
3. Stop
4. Brake
402 | Start delay power alarms 1-999s 14 10 page 71
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) Parameter alt. Param, Factory
Menu Function/Parameter Range Alarm codes set setting Value | Page
403 | Max power alarm margin 0-100% of P, 14 16 page 71
404 | Max power alarm response delay | 0.1-8900s 14 05 page 71
405 | Max power pre-alarm margin 0-100% of P, 1-4 8 page 72
M.
406 ax power pre-alamm response 0.1.900s 14 05 page 72
delay
407 | Min power pre-alarm margin 0-100% of P, 14 8 page 72
408 | Min power pre-alamm response delay 0.1-900 s 14 05 page 72
409 | Min power alarm margin 0-100% of P, 14 16 page 72
410 | Min power alarm response delay 0.1900s 14 05 page 73
411 | Autoset power limits no, YES — no page 73
412 | Normal lgad 0-200% of P, 1-4 100 page 73
413 | Output shaft power 0.0-200.0% of P, — — page 73
EXTERNAL ALARM
ofFF
1. warning
420 | External alarm OFF,1.2.3,4.5 2. Coast 14 | ofF page 73
3. Stop
4. Brake
5. Spinbrake
MAINS PROTECTION
ofFF
1 Warning
430 [ Voltage unbalance alarm oFF, 1,2 3. 4 2. Coast 14 ofFF page 74
3. Stop
4. Brake
431 | Vohage unbalance level 2-25% of U, 14 10 page 75
432 Response delay voltage unbalance 190 s 14 1 page 75
alarm
oFF
1. Warning
433 | Overvoltage alarm ofF. 1,2 .3 4 2. Copast 14 oFF page 75
3 Stop
4. Brake
434 | Overvoltage level 100-150% of U, 14 115 page 75
435 | Response delay overvoltage alarm | 1-90's 14 1 page 75
oFF
1. Warning
436 | Undervoltage alarm ofF 1,23, 4 2. Coast 14 ofFF page 75
3. Stop
4. Brake
437 | Undervoltage level 75-100% of U, 14 85 page 76
438 | Response delay undervoltage alarm| 1-90 s 14 1 page 76
439 | Phase sequence L123, 1321 — — page 76
ofFF
440 | Phase reversal alarm ofF 1,2 1. Warning — oFF page 76
2. Coast
1/0 settings
INPUT SIGNALS
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. Parameter alt. Param.| Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
oFF
1. Digital, Rotation sen-
sor
2. Digital, Slow speed
3. Digital, Jog fwd
500 | Digital/analogue input ofFF, 1, 2,3, 4,5, 6, 7] 4. Digital, Jog rev 14 ofFF page 77
5. Digital, Autoset
6. Analogue start-stop,
0-10v/0-20mA
7. Analogue start-stop,
2-10V/4-20 mA
501 | Digita! input pulses 1-100 14 1 page 78
502 | Analogue start-stop on-value gi(g)g% of signal 14 25 page 79
503 | Analogue start-stop off-value gigg% of signal 14 75 page 80
504 | Analogue start-stop delay time 1-999s 14 1 page 80
oFF
1. Start signal
2. Stop signal
- . 3. Parameter set input 1
510 | Digital input 1 function ofFF, 1,2,3,4,5.6,7 4. Parameter setinput 2| 1 page 81
5. External alarm signal
6. Start R signal
7. Start L signal
511 | Digital input 2 function oFF, 1,2,3 4,5, 6, 7| See 510 — 2 page 81
512 | Digital input 3 function ofF, 1.2, 3.4,5,6, 7 See 510 — 3 page 82
513 | Digital input 4 function oFF, 1,2,3, 4,5, 6, 7| See 510 —_ page 82
OUTPUT SIGNALS
oFF
1. 0-10V/0-20mA
520 | Analogue output ofFF, 1,2, 3,4 2.2-10V/4-20mA 14 ofFF page 82
3. 10-0v/20-0mA
4. 10-2V/20-4mA
521 | Analogue output function 1,2,3,4 1. RMS current 14 1 page 82
2. Line voltage
3. Shaft power
4_Torque
10,
522 | Scaling analogue output, min gﬁgg‘ of value 14 0 page 83
10,
523 | Scaling analogue output, max gﬁgg'{’ of value 14 100 page 84
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Parameter alt. Param.| Factory

Menu Function/Parameter Range Alarm codes set setting

Value Page

oFF

1. Operation

2. Full voltage

3. Power pre-alarms
4. Brake

5. Run

6. RunR

7.RunL

8. Operation R

9. Operation L

10. Power alarms
11. Max power alarm
530 | Relayk1 off. 1-19 12. Max power pre-alarm o 1 page 85
13. Min power alarm

14. Min power pre-alarm
15. All alarms (except
power pre-alarms)

16. Alf alarms (except
power alarm and pre-
alarms)

17. External alarm

18. Autoreset expired
19. All alarms which
need manual reset

531 | Relay K2 off, 1-19 Same as 530 — 2 page 85

532 | Relay K3 off, 1-19 Same as 530 — 15 page 85

533 | K1 contact function 1.2 ; :8 — 1 page 85
. 1.N.O.

534 | K2 contact function 1.2 2 N.C — 1 page 86

View operation

OPERATION
700 | Current 0.0-9999 A — — page 91
701 | Line main voltage 0720V — — page 91
702 | Power factor 0.00-1.00 — —_— page 91
703 | Output shaft power -999-9999 kW — — page 91
704 Oujput shaft power in percentage 0-200% of P, - . page 91
units
705 | Shaft torque -999-9999 Nm — — page 91
706 | Shaft torque in percentage units 0-250% of T, — — page 91
707 | Softstarter temperature :gx gggg;ﬁ:': — — page 92
708 | Current phase L1 0.0-9999 A — — page 92
709 | Current phase 12 0.0-9989 A — — page 92
710 | Current phase L3 0.0-9999 A — — page 92
711 | Line main voltage L1-1.2 0-720v —_ — page 92
712 | Line main voitage L1-L3 0-720V — —_ page 92
713 | Line main voltage L2-13 0720V —_ — page 92
714 | Phase sequence L—, 1123, 1321 — — page 92
715 | Used thermal capacity 0-150% —_ — page 92
716 | Time to next allowed start 0-60 min — — page 92
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. Parameter alt. Param. Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
STATUS
1. Stopped, no alarm
2. Stopped, alarm
3. Run with alarm
4_Acceleration
5. Full voltage
6. Deceleration
720 | Softstarter status 1-12 7. Bypassed — | — page 93
8. PFC
9. Braking
10. Slow speed forward
11. Slow speed reverse
12. Standby (waiting for
analogue start/stop or
autoreset)
721 | Digital input status LLLL-HHHH _— —_— page 93
722 | Analogue/digital input status L.H — — page 93
723 | Analogue/digital input vaiue 0-100% of signal — — page 93
range
724 | Relay status LLL-HHH — —_— page 93
725 | Analogue output value 0-100% of signal — — page 93
range
STORED VALUES
730 | Operation time 09999999 h — — page 94
731 | Energy consumption 0.000-2000 MWh — — page 94
732 | Reset energy consumption no, YES — no page 94
Alarm list
800 | Alarm list, latest error F1-F17.h — — page 94
801 | Alarm list, error 14 F1-F17, h — — page 94
802 | Alarm list, error 13 F1-F17. h _— — page 94
803 | Alarm list, error 12 F1-F17. h —_— —_ page 94
804 | Alarm list, error 11 F1-F17.h — — page 94
805 | Alarm list, error 10 F1-F17.h — — page 94
806 | Alarm list, error 9 F1-F17, h —_— —_ page 94
807 | Alarm list, error 8 F1-F17. h — — page 94
808 | Alarm list, error 7 F1-F17, h —_— — page 94
809 | Alarm list, error 6 F1-F17.h —_ —_ page 94
810 | Alarm list, error 5 F1-F17, h —_— — page 94
811 | Alarm list, error 4 F1-F17.h _ — page 94
812 | Alarm list, error 3 F1-F17. h —_— —_— page 94
813 | Alarm list, error 2 F1-F17, h — — page 94
814 | Alarm list, error 1 F1-F17. h —_— —_ page 94
Softstarter data
900 | Softstarter type 17-1400 A — 17 page 95
901 | Software vanant text Same as label — v220 page 95
902 | Software version text Same as labet — R15 page 95
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Explanation of units:

U Input line voleage
Un Nominal motor voltage.
I Nominal motor current.
P, Nominal motor power.
N, Nominal motor speed.
T, Nominal shaft torque.
losofe Nominal current softstarter.
Preos Nominal power softstarter.
Npsoft Nominal speed softstarter.
Calcularion shaft torque
T, = an—
(ggﬂn)
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Bulletin No. G306A-B
Drawing No. LP0666
Released 4/08

Fax +1 (717) 764-0839
www.redlion.net

MODEL G306A - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL
WITH TFT QVGA DISPLAY AND TOUCHSCREEN

© CONFIGURED USING CRIMSON® SOFTWARE
(BUILD 424 OR NEWER)

@ 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 DOWNLOAD THE UNIT'S CONFIGURATION FROM
A PC OR FOR DATA TRANSFERS TOAPC

@ UNIT'S CONFIGURATION IS STORED IN NON-VOLATILE

MEMORY (8 MBYTE FLASH)
© COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY
© 57-INCH TFT ACTIVE MATRIX 256 COLOR QVGA 320 X 240
PIXEL LCD :
@ 5-BUTTON KEYPAD FOR ON-SCREEN MENUS
FOR USE IN HAZARDOUS LOCATIONS: © THREE FRONT PANEL LED INDICATORS
cf UL US LISTED Class I, Division 2, Groups A, B, C, and D o
- 63YN Class I, Division 2, Groups F and G © POWER UNIT FROM 24 VDC +20% SUPPLY
LABORATORY EQUIPMENT Class Ill, Division 2 0 RESISTIVE ANALOG TOUCHSCREEN
GENERAL DESCRIPTION CONTENTS OF PACKAGE
The G306A Operator Interface Terminal combines unique capabilities - G306A Operator interface.
normally expected from high-end units with a very affordable price. It is built - Panel gasket.
around a high performance core with integrated functionality. This core allows - Template for panel cutout.
the G306A to perform many of the normal features of the Paradigm range of - Hardware packet for mounting unit into panel.
Operator Interfaces while improving and adding new features. - Terminal block for connecting power.

The G306A is able to communicate with many different types of hardware

using high-speed RS232/422/485 communications ports and Ethernet 10 Base ORDERING INFORMATION

T/100 Base-TX communications. [n addition, the G306A features USB for fast

downloads of configuration files and access to trending and data logging. A MODEL NO- DESCRIPTION — PART NUMBER
CompactFlash socket is provided so that Flash cards can be used to collect your Operator Interface for indoor applications,
is pr ¥ G306A | finish with embossed Kk G306A000
trending and data logging information as well as to store larger configuration files. extured finish with émbossed keys
In addition to accessing and controlling of external resources, the G306A 64 MB CompactFlash Card 3 G3CF064M
aiilows ahuser to eazi/ly v'!'ew and eth:rbinfornlalionAdUscrs can enter data through G3CF [ 256 MB CompactFlash Card 5 G3CF256M
the touchscreen and/or front panel 5-button keypad.
P P 512 MB CompactFlash Card 3 G3CF512M
SAFETY SUM MARY G3RS RS232/485 Optiona! Communication Card G3RS0000
All safety related regulations, local codes and instructions that appear in the G3CN | CANopen Optional Communication Card G3CND000
manual or on equipment must be observed to ensure personal safety and to G3DN DeviceNet option card for}GS_operator interfaces G3DN0000
prevent damage to either the instrument or equipment connected to it. If lated high speed communications ports
equipment is used in a manner not specified by the manufacturer, the protection G3PBDP | Profibus DP Optional Communication Card G3PBDP00
provided by the equipment may be ?mpaired. PSDR7 | DIN Rail Power Supply PSDR7000
Do not use th‘e contrgller to directly command motors, yalves: or other SFCRM2 | Grimson 2.0 2 SFCRM200
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. RS-232 Programming Cable CBLPROGO
The protective conductor terminal is bonded to conductive CBL USB Cable CBLUSBOO
A @ parts of the equipment for safety purposes and must be Communications Cables * CBLxxxxx
connected to an external protective earthing system. DR DIN Rail Mountable Adapter Products 3 DRXX000
Replacement Battery 4 BNL20000
WARNING - EXPLOSION HAZARD - SUBSTITUTION OF - -
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS |, G3FILM | Protective Films G3FILMOE

DIVISION 2/CLASS 1I, DIVISION 2/CLASS ll, DIVISION 2 ! Contact your Red Lion distributor or visit our website for

complete selection.

2 Use this part number to purchase the Crimson® software on CD with a
printed manual, USB cable, and RS-232 cable. Otherwise, download for

free from www.redlion.net.

CAUTION: Risk Of Danger. CAUTION: Risk of electric shock. 3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for
Read complete instructions prior to i
installation and operation of the unit. complete de.[al s. )
4 Battery type is lithium coin type CR2025.
CompactFlash is a registered trademark of CompactFlash Association. 5 Industrial grade two million write cycles.

1
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1. POWER REQUIREMENTS:
Must use Class 2 or SELV rated power supply.
Power connection via removable three position terminal block.

Supply Voltage: +24 VDC £20%

Typical Power!: 8w
Maximum PowerZ: 14 W
Notes:

1. Typical power with +24 VDC, RS232/485 communications, Ethernet
conminunications, CompactFlash card installed, and display at full brightness.

2. Maximum power indicates the most power that can be drawn from the
G306A. Refer to “Power Supply Requirements” under “Installing and
Powering the G3064."

3. The G3064s circuit common is not connecled to the enclosure of the
unit. See “Connecting to Earth Ground” in the section “Installing and
Powering the G3064.”

4. Read 'Power Supply Requirements” in the section “Installing and
Powering the G306A4 " for additional power supply information.

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years.
3. LCD DISPLAY:

SIZE 5.7-inch
TYPE TFT
COLORS 256
PIXELS 320 X 240
BRIGHTNESS 500 cd/m?
BACKLIGHT* 40,000 HR TYP.

*Lifetime at room temperature. Refer to “Display” in “*Software/Unit Operation”
4. 5-KEY KEYPAD: for on-screen menus.
5. TOUCHSCREEN: Resistive analog
6. MEMORY:
On Board User Memory: 8 Mbyte of non-volatile Flash memory.
Memory Card: CompactFlash Type 11 slot for Type 1 and Type II
Compactklash cards.
7. COMMUNICATIONS:
USB Port: Adheres to USB specification 1.1. Device only using Type B
connection.

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER 1S APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONNECTION.

Serial Ports: Format and Baud Rates for each port are individually software
programmable up to 115,200 baud.

PGM Port: RS232 port via RJ12.

COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12.

DH485 TXEN: Transmit enable; open collector, Vou = 15 VDC,

VoL =0.5V @ 25 mA max.

Note: For additional information on the communications or signal
common and connections to earth ground please see the *Connecting 1o
Earth Ground" in the section “Installing and Powering the G306A4."

Ethernet Port: 10 BASE-T / 100 BASE-TX
RJ45 jack is wired as a NIC (Network Interface Card).
Isolation from Ethernet network to G3 operator interface: 1500 Vrms

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 according to IEC 68-2-6: Operational 5 to 8 Hz, 0.8" (p-p), 8 to
500 Hz, in X, Y, Z direction, duration: 1 hour, 3 g.
Shock according to TEC 68-2-27: Operational 40 g, 9 msec in 3 directions.
Altitude: Up to 2000 meters.
9. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010-1, CSA 22.2 No.61010-1
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.
UL Listed, File #E211967, UL61010-1, UL1604, CSA 22.2 No. 61010.1,
CSA 22.2 No. 213-M1987
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards
Type 4X Indoor Enclosure rating (Face only), UL30
IECEE CB Scheme Test Certificate #US/12460/UL,
CB Scheme Test Report #E179259-A1-CB-1
Issued by Underwriters Laboratories Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
IP66 Enclosure rating (Face onlv), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for
Measurement, Control and Laboratory use.

Immunity to Industrial Locations:

Electrostatic discharge EN 61000-4-2  Criterion A
4 kV contact discharge
8 kV air discharge
Electromagnetic RF fields EN 61000-4-3  Criterion A
10 V/im
Fast transients (burst) EN 61000-4-4  Criterion A
2 kV power
1 kV signal
Surge EN 61000-4-5 Criterion A
I kV L-L,
2 kV L&N-E power
RF conducted interference EN 61000-4-6 Criterion A
3 V/rms
Emissions:
Emissions EN 55011 Class A
Note:

1. Criterion A: Normal operation within specified limits.

10. CONNECTIONS: Compression cage-clamp terminal block.
Wire Gage: 12-30 AWG copper wire
Torque: 3-7 inch-pounds (56-79 N-cm)

11. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/IP66
aluminum front plate for indoor use only when correctly fitted with the gasket
provided. Instaliation Category 11, Poliution Degree 2.

12. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of
0.125" (3.17 mm) is recommended.

Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m)

13. WEIGHT: 3.0 Ibs (1.36 Kg)

DIMENSIONS In inches (mm)
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This operator interface is designed for through-panel mounting. A panel cut-
out diagram and a template are provided. Care should be taken 1o remave any
loose material from the mounting cut-out to prevent that material from falling
into the operator interface during installation. A gasket is provided to enable
scaling to NEMA 4X/1P66 specification. Install the ten kep nuts provided and
tighten evenly for uniform gasket compression.

Nate: Tightening the kep nuts bevond a maximum of 17 inch-pounds (1.92 M-
) may cause damage o the front panel.

B.25 (209.6) 10% Q.1BE (24.8)
7.63 (193.5)4]/
+ +
2.75
*'| (69.9) |'_

-

|

| 588 650
T (149.4) (165.1)
1

|

-

+ + +
All tolerances £0.010" (+0.25 mm).

ALL NONINCENDWE CiRCUITS MUST BE WIRED USING
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-
4 (b), 502-4 (b), AND 503-3 (b} OF THE NATIONAL ELECTRICAL
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED
STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN
ELECTRICAL CODE FOR INSTALLATION IN CANADA.

CONNECTING TO EARTH GROUND

The protective cenductor terminal is bonded to conductive
A @ parts of the equipment for safcty purposes and musi be

connecled 10 an external protective earthing system.

Fach G306A has a cirassis ground lerminal on the hack of the unit. Your unit
should be connected to earth ground (prolective earth).

The chassis ground is not connected to signal common of the unil
Maintaintng isolation between earth ground and signal commaon is noi required
10 operate your unil. Bul, other equipment connected 10 this unil may require
isolation between signal common and earth ground. To maintain isclation
benveen signal contmon and earth ground care musi be taken when connections
are made fo the unif. For example, a power supply with isolation between its
signal common and carth ground musi be used. Also, plugging in a USB cable
may connect signal common and earth ground. !

¥ USB’s shield may be connected to earth ground at the host. USB's shield n

tern may also be connected to signal common.

POWER SUPPLY REQUIREMENTS

The (306A requires a 24 VDC power supply. Your unit may draw
considerably less than the maximum rated power depending upon the options
being used. As additional features are used your unit will draw incrcasing
amounts of power. ltems that could cause increases in current are additional
communications, optional communications card, CompactFlash card, and other
features programmed through Crimson.

In any case, it 15 very important that the power supply is mounted comeetly if
the unit is to operate reliably. Please take care to observe the following points:

- The power suppty must be mounted close to the unit, with usually naot
more than 6 feet (1.8 m) of cable between the supply and the operator
interface. ldeally, the shortest length possible shoutd be used.

- The wire used to conncet the pperator interface’s power supply should
be at least 22-gage wire. 1f 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, inverers, and other devices which may generate
signtficant electrical noise.

- A power supply with a Class 2 or SELV rating is to be used. A Class 2
or SELV power supply provides isolation to accessible circuits from
hazardous voltage levels generated by a mains power supply due to
single faults. SELV is an acronym for “safety extra-low voltage.” Safery
extra-low voltage circuits shall exhibit voltages safe to touch both under
normal operating conditions and after a single faull, such as a
breakdown of a layer of basic insulation or after the failure of a single
compaonent has oceurred.

The G306A is configured using Crimson® sofiware. Crimson is available as a
free download from Red Lion’s website, or it can be purchased on CD. Updates
to Crimson for new features and drivers are posted on the website as they become
available. By configuring the G306A using the latest version of Crimson, you are
assured that your unit has the most up to date feature set. Crimson® software can
configure the G306A through Lhe R$232 PGM pon, USB por, or CompaciFlash,

The USB port is connected using a standard USB cable with a Type B
connector. The driver necded 10 use the USB port will be installed with Crimson,

The RS232 PGM porl uses a programnaiing cable made by Red Lion to connect
to the DB% COM port of vour computer. if you choose 1o make your own cable,
use the “G306A Porl Pin Qut Diagram” for wiring information.

The CompactFlash can be used to program a G3 by placing a configuration file
and firmware on the CompactFlash card. The card is then inscricd into the target
G3 and powered. Refer to the Crimson literature for more information on the
proper names and locations of the files.

USB, DATA TRANSFERS FROM THE
COMPACTFLASH CARD

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND 1S NOT INTENDED FOR PERMANENT
CONNECTION.

It order to ransfer data from the CompactFlash card via the USB pory a dnver
must be installed on your computer, This driver is installed with Crimson and is
located in the folder C:\Program Files\Red Lion Controls\Crimson 2.0\Device\ after
Crimson is installed. This may have already becn accomplished if your G306A was
configured using the US[3 port

Onee the driver is installed, connect the G306A to your PC with a JSE cable, and
follow “Mounting Lhe CompactFlash™ instructions in the Crimson 2 user manual.

Active 10/1 5/201 4

CABLES AND DRIVERS

Red Lion has a wide range of cables and drivers for use with many difTerent
communi¢ation types. A list of these drivers and cables along with pin outs is
available from Red Lion’s wehsite. New cables and drivers are added on a
regular basis. If tnaking your own cable, refer to the *G306A Porl Pin Quts™ for
wiring information.

ETHERNET COMMUNICATIONS

Ethernet commwunications can be established at either 10 BASE-T or 100
BASE-TX. The G306A unit’s RJ43 jack is wired as a NIC (Network Interface
Card). For example, when wiring to a hub or switch use a straighi-through cable,
but when connecting to another NIC use a crossover cable.

The Ethernet connector contains rwo LEDs. A yeltow LED in the upper right,
and a bi-color greensamber LED in the upper left. The LEDs represent the
following statuses:

LED COLOR DESCRIPTION
YELLOW solid Link established.
YELLOW flashing Data peing transfered.
GREEN 10 BASE-T Communications
AMBER 100 BASE-TX Communicalians

On the rear of each unit is a unique 12-digit MAC address and a block for
marking the unit with an IP address, Refer to the Crimson manual and Red
Lion’s website for additional information on Ethernet communications.
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RS232 PORTS
The G306A 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.

CONNECTING A G306A OPERATOR
INTERFACE TO AN ICMS

The RS232 ports can be used for either master or slave protocols with any (=)
G306A configuration.

Examples of RS232 communications could involve another Red Lion product BR3
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 B >
communications with another G3 product or the Modular Controller can be O >
established. Red Lion part numbers for cables with a twist in them are © »
CBLPROGO ', CBLRLCO! 2, or CBLRC02 3.

® e
G3 RS232to a PC -

. ICM5 DJP Switch Settings
Connections 3 -
G3: RJ12 Name PC: DBY Name 4 ["‘****‘ ‘**fl F‘* |44 H| $
$3333ESHEE g32EEBY
5 T 2 Rx ggg;;ﬁgw; 5% 5855
2 Rx 3 T =2358% BPR 3y yume
14
N/C 4 DTR £55
3 Application Dependent + = EEI :8_'8“{';_'8,
3 COM 5 GND EE
NIC 5 DSR —
1 CTS 7 RTS
5 RTS 8 cTs ' CBLPROGO can also be used to communicate with either a PC or an ICM35.
N/C 9 RI 2 DBY adapter not included, | foot fong.
3 DB adapter not included, 10 feet long.
G306A PORT PIN OUTS
L ) O L0
H
g ] = © = o = ©
*® z z z z z 4
z & & & = : g g
S« 33 oacmEing Iz
233 5&8RxE FREEERRE 5283E
S 2 ETHERNET . ° mere uUsB o =
-~ M (NIC) TYPE B
[rs232 Rs485
POWER COMMS COMMS PGM PORT
CONNECTOR PORT PORT

4
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RS422/485 COMMS PORT

The G306A has one RS422/485 port. This port can be configured to act as
either RS422 or RS485.

RS422/485 4-WIRE
CONNECTIONS

RS485 2-WIRE
CONNECTIONS

DH485 COMMUNICATIONS
The G306A’s RS422/485 COMMS port can also be used for Allen Bradiey
DH485 communications.

WARNING: DO NOT use a standard DH4835 cable to connect this port to Allen
Bradley equipment. A cable and wiring diagram are available from Red Lion.

G3 to AB SLC 500 (CBLAB003)

Connections
RJ45: RLC Name RJ45: A-B Name
1 TxB 1 A
2 TxA 2 B
3,8 RxA - 24V
4,7 RxB - COMM
5 TxEN 5 TxEN
6 COMM 4 SHIELD
4,7 TxB - COMM
3,8 TxA 24V

Note: All Red Lion devices connect Ao A and B to B, except for Paradigm
devices. Refer to www.redlion.neit for additional information.

Examples of RS485 2-Wire Connections

G3 to Red Lion RJ11 (CBLRLC00)
DLC, IAMS, ITMS, PAXCDC4C

Connections
G3: RJ45 Name RLC: RI1 Name
5 TXEN 2 TxEN
6 COM 3 COM
1 TxB 5 B-
2 TxA 4 A+
G3 to Modular Controller (CBLRLCO05)
Connections
G3 Name Modular Controller Name
1,4 TxB 14 TxB
4.1 RxB 41 RxB
2,3 TxA 23 TxA
3,2 RxA 3.2 RxA
5 TxEN 5 TxEN
6 cOoM 6 COM
7 TxB 7 TxB
8 TxA 8 TxA

Q-Pulse Id TMS904
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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 softwarc 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 wibe (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 turned on at full intensity. Turning the
backlight off when the display is not in use can extend the lifetime of your
backlight. This can be accomplished through the Crimson® software when
configuring your unit.

FRONT PANEL LEDS

There are threc front panel LEDs. Shown below is the default status of
the LEDs.

e

FLASHING | Unit is in the boot loader, no valid configuration is loaded.!

Unit is powered and running an application.

STEADY

OFF No CompactFlash card is present.
STEADY | Valid CompactFlash card present.
FLASHING )
RAPIDLY CompactFlash 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.2
FLASHING
SLOWLY Incorrectly formatted CompactFlash card present.

SGREEN (BO .
FLASHING | Atag is in an alarm state.
STEADY Valid configuration is loaded and there are no alarms present.

The operator interface is shipped without a configuration. After
downloading a configuration, if the light remains in the flashing state
continuously, try cycling power. If the LED still continues to flash, try
downloading a configuration again.

Do not turn off power to the unit while this light is flickering. The unit
writes data in two minute intervals. Later Microsoft operating systems will
not lock the drive unlcss they need to write data; Windows 98 may lock the
drive any time it is mounted, thereby interfering with logging. Refer to
“Mounting the CompactFlash™ in the Crimson 2 User Manual.

2

6
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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 G306A keypad consists of five keys that can be used for on-screen menus.

TROUBLESHOOTING YOUR G306A

If for any reason you have trouble operating, connecting, or simply have
questions concerning your new G306A, 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: hitp./www redlion.pet
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BATTERY & TIME KEEPING

WARNING - EXPLOSION HAZARD - THE AREA MUST BE
ftf KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/

REPLACING THE UNIT AND BEFORE INSTALLING OR
REMOVING /O WIRING AND BATTERY.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS.

A battery is used to keep time when the unit is without power. Typical
accuracy of the G306A time keeping is less than one minute per month drift. The
battery of a G306A unit does not affect the unit’s memory, all configurations and
data is stored in non-volatile memory.

CAUTION: RISK OF ELECTRIC SHOCK

The inverter board, attached to the mounting plate, supplies
the high voltage to operate the backlight. Touching the
inverter board may result in injury to personnel.
CAUTION: The circuit board contains static sensitive
components. Before handling the operator interface without
the rear cover attached, discharge static charges from your
body by touching a grounded bare metal object. Ideally,
handle the operator interface at a static controlled clean
workstation. Also, do not touch the surface areas of the
circuit board. Dirt, oil, or other contaminants may adversely
affect circuit operation.

To change the battery of a G306A, 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, hinge the cover,
thus providing clearance for the connectors on the bottom side of the PCB as
shown in the itlustration betow. Install in the reverse manner.

Q-Pulse Id TMS904 Active 10/12/2014

Remove the old battery* from the holder and replace with the new battery.
Replace the rear cover, cables, and re-apply power. Using Crimson or the
unit’s keypad, enter the correct time and date.

* Please note that the old battery musi be disposed of in a manner that
complies with your local waste regulations. Also. the battery must not be
disposed of in fire. or in a manner whereby it may be damaged and its
contents come into contact with human skin.

The battery used by the G306A is a lithium type CR2025.

BATTERY

INVERTER
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OPTIONAL COMMUNICATION CARD

Red Lion offers optional communication cards for fieldbus communications.
These communication cards will allow vour G306A to communicate with many
of the popular fieldbus protocols.

Red Lion is also offering a communications card for additional RS232 and
RS422/485 communications. Visit Red Lion’s website for information and
availability of these cards.

COMPACTFLASH SOCKET

CompactFlash socket is a Type 11 socket that can accept either Type I or [
cards. Usc cards with a minimum of 4 Mbytes and a maximum of 2 Gbytes with
the G306A’s CompactFlash socket. Cards are available al most computer and
office supply retailers.

CompactFlash can be used for configuration transfers, larger configurations,
data logging, and trending.

CUSTOM LOGO

Each G3 operator interface has an embossed area containing the Red Lion
logo. Red Lion can provide custom logos to apply to this area. Contact your
distributor for additional information and pricing.

7 -7 "\ .5 (13)

4 B

1.65 (42)

FRONT OVERLAY
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="
' | red D@m '

\ !
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2

CompoctFlash—
Insert Foce Up

Note: Do not remove or insert
the CompactFlash card while
power is applied. Refer to
“Front Panel LEDs.”

Information stored on a Compactflash card by a G306A can be read by a
card reader attached to a PC. This information is stored in IBM (Windows®) PC
compatible FAT16 file format.

NOTE

For reliable operation in all of our products, Red Lion recommends the
use of SanDisk® and SimpicTech brands of CompactFlash cards.

Industrial grade versions that provide up to two million write/erase cycles
minimum are available from Red Lion.

LIMITED WARRANTY

The Company warrants the products it manufactures against defects in materials and workmanship for a period limited
to two vears from the date of shipinent, provided the products have been stored, handled, installed, and used under
proper conditions. The Company’s liability under this limited warranty shall extend only to the repair or replacement
of a defective product, at The Company’s option. The Company disclaims all liability for any affiration, promise or
representation with respect to the products.

The eustomer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, clahns,
and expenses arising out of subsequent sales of RL.C products or products containing components manufactured by
RLC and based upon personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its
employees, or sub-contractors are or may be to any extent liable, including without limitation penalties imposed by the
Consumer Product Safety Act (P.L. 92-573) and Hability imposed upon any person pursuant to the Magnuson-Moss
Warranty Act (P.L. 93-637). as now in effect or as amended hercafter.

No warranties expressed or implied are created with respect to The Company’s products except those expressly
contained herein. The Customer acknowledges the disclaimers and limitations contained herein and relies on no other
warranties or affirmations.

Red Lion Controls AP

Unit 101, XinAn Plaza

Building 13, N0.99 Tianzhou Road
ShangHai, P.R. China 200223

Tel +86 21 6113-3688

Fax +86 21 6113-3683

Red Lion Controls

20 Willow Springs Circle
York PA 17406

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

Red Lion Controls BV
Printerweg 10
NL - 3821 AD Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793
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TR’ OM TC-900DR USER GUIDE

41 Aster Avenue Carrum Downs 3201 Australia Tel: 61 3 87730100 Fax: 61 3 9775 0606

GENERAL POWER CONNECTIONS

The Trio DataCom TC-800DR is a full duplex 900 MHz The power required is 13.8VDC nominal, at 600mA (Tx)
Radio featuring a fully integrated 4800/9600 bps data radio | nominal. If the POWER LED indicator is not illuminated
modem and antenna diplexer. Configuration of the unitis | once power is applied, check the internal 1Amp fuse fitted
fully programmable, with parameters held in non volatile within the unit.

memory (NVRAM). All configuration parameters are Ext. view
accessible using the TC-DRPROG installation package, POWER CONNECTOR  PIN ASSIGNMENT of socket
consisting of a programming lead, manual and software TOP PIN +VE SUPPLY (13.8vdc, Top
which will run on a PC under Windows 95/98/NT. Itis BOTTOM PIN GROUND g
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed information AUXILIARY CONNECTOR
refer to the TC-900DR Handbook. The auxiliary connector is primarily for use with the
optional audio handset. The connections to this auxiliary 6
DATA CONNECTION pin RJ11 connector are as follows:
The data connection is via a DB9 connector labeled 'Port | PIN NUMBER FUNCTION External view
(shown below), which is wired as a DCE. 1 8 VOLTS of SOCketTop
User Serial "Port A" Pin Assignment 2 AUDIO OUT
’ 3 GROUND
EXTERNAL VIEW OF "PORT A 4 MIC INPUT/SENSE
. . , . . 5 GROUND
NOTE: Pin 6 and pin 9 provide a dual function which 6 MANUAL PTT 6 1

depends on the mode that the TC-900DR is operating in. The Voptional audio handset is recommended as an aid in

checking installations for radio path viability. This audio
handset will only function when fitted prior to applying
power to the unit.

@ coM PIN NO. & FUNCTION The modem upon power up will check the presence of the
RI/BER | (5 ; gggélsg’zi’ff gﬁ;ﬁg; (ggg) handset and will inhibit data being transmitted so that
ors @ |PR 3 TRANSMIT DATA IN (TXD)( ) voice communications can be established.
Q |70 4. DALA ,TE:M’N':”’- READY (DTR) Once the path tests have been conducted the audio
5@ " lero o PROGRAN PIN PG handsets MUST be REMOVED and the unit powered up
# | osreew | ® @ 7. REQUEST TO SEND (RTS) with the handset removed before data communication can
@ |oco 8. CLEAR TO SEND (CTS) commence.
< 9. BIT ERROR RATE PIN (BER)
USER INDICATIONS
ser Serial "Port B" Pin Assignment. The TC-900DR provides 4 LED's that show status
Port B can be used as a secondary data steam _informa.tiOI'.l to the user - POWER, RXSlG, SYNC, and
(independent of Port A) once configured by the TXMIT indications.

programmer. Port B also has one connection that may be | The POWER is indicated by a green LED and simply
of use for installation. This connection (Pin 9) is Receive | signifies that power has been applied to the unit.
Signal Strength Indicator (RSSI) output. 0-5V where 1.5V L
: o : The RXSIG LED (yellow) indicates the level of RSSI
tes -110dB d 5V
typically indicates m and every 0 Increase signal from the radio IF strip, compared to a threshold

. . on . .

indicatéS-an improvement of » 10dBm. level set in the configuration data programmed by the
EXTERNAL VIEW OF "PORT B' user. If the signal is above the threshold, then the LED
indicator is turned on.

/©\ PIN NO. & FUNCTION In all operation modes except "Programmer mode", the
® 1. DATA CARRIER DETECT (DCD) SYNC LED (yellow) indicates when the modem has
@ 2. RESEIVE#ATA O/P (RxD) detected a valid data stream. The SYNC LED is activated,
i: L’;U';g"g DATA O/P (TxD) when the modem detects a valid HDLC flag sequence, and
€) 5. COMMON remains active until an invalid sequence of seven or more
@ 6. DATA SET RECEIVE (DSR) consecutive "1" bits is detected.
® @ A Zzzzig The SYNC LED will not be turned on if the RSS! signal
. ©) 9. RECEIVE SIGNAL STRENGTH str_epgth (as indicated by the RXSIG LED) is below thg
\ _ minimum threshold. This prevents false SYNC detection
from noise.

NOTE: Port B Pin 9 output has a high impedance of

around 50K OHMS and loading will decrease accuracy of The TXMIT LED (red) indicator is connected directly to the
the RSS! measurement. : modem's PTT output transistor. Whenever the radio is

transmitting, this TXMIT LED indicator will be on.

L\DocswHbk- D and S Seiesluserguidelrio datacom 900dr user guide
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SPECIAL MODES OF OPERATION TRANSMIT POWER LOW .

Part of the power-up/reset initialisation phase of the While the modem activates the radio transmitter, it ]

TC-9000R are tests to determine if the modem should periodically checks the transmit power. If the power

enter one of 3 "special operation" modes. |n these modes | measurement is less than a threshold set in the

the TC-900DR won't operate in its standard run mode. non-volatile memory, then the RXSIG and SYNC LEDs are
* Programmer mode. made to alternate, approximately 4 times per second. The

TXMIT LED will also be on during this process. This
indication condition will persist for the duration of the
transmission. As soon as the transmission is discontinued,

* Bit error rate test mode.
*+ Handset mode.

Thesle.modes are only entered if the required setup the error indication will cease, and the two LEDs revert to
conditions are present at power up. An error mode of their normal function. Factory set to 100 milliw atts.
operation can also be entered into, if during normal

operation, an error condition occurs. NVRAM READ ERROR

PROGRAMMER MODE The DFM4-9DR modem accesses the non-volatile

CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the | Memory as part of it's initialisation phase, to read

DBS connector of Port A, connected to pin 5. When the programming conflgqratl_on qata. If the communication
modem is powered up with this fitted, the controller senses | Protoco! with the device is viclated, or the non-volatile

this and attempts to enter "Programmer mode" and the memory CRC checksum is found to be incorrect, then the
"SYNC" LED will flash approx. once per second. (Note, modem (ndlcates this by ﬂash'lng the RXSIG and SYNC
the TC-DRPROG programming software and lead has the LEDs ‘“."Ce alternately. Thatls, one L.ED operates ON and
required connections). Failure to supply the cofrect OFF twice, then the other. A total of five cycles of this

password in time, will cause the modem to abandon the occurs, then the modem restarts initialisation.
Programmer mode"” attempt, and go on with it's normal SYNTHESISER LOCK DETECT ERROR .
power-up procedure.
If at any time during normal operation, BER mode, or
BIT ERROR RATE TEST MODE handset mode, the TBB20E frequency synthesiser

Pin 8 of the DB connector of Port A, is normally the Ring | indicates an out of lock condition, the modem enters an
Indicate output tine. However, if this pin is driven positive | error indication mode for a short time before restarting.

(connecting it to pin 6.[DSR] and pi.n 7 [R.TS])’ then the One LED is turned ON (&), the LEDs are swapped, then
modem's data transmitier and receiver will enter the BER both turned OFF (@) Ther’m the latter LED ON agai,n swap

test mode. This will activate the RF transmitter, and RN

. . ' LEDS, and then OFF. This will give ihe appearance of a
generate a scrambled tt"t p?“‘c".r”,,‘ff‘:Ch Slhout‘r? be decoded | g eaning motion between the LEDs. The following table
at a receiver as a constant logic evel in the shows all error condition displays.

unscrambled data. Any errors in the decoded bitstream,

will be "0", and the receiver portion of the modem in this Tx PWR Err NVRAM Err SYNTH Err

maode, will activate the SYNC LED every time it sees a"0" | Rxsic  SYNC RXSIG SYNC RXSIG  SYNC

bit. o . o . 0 .

Note: As the TC-800DR is full duplex this test can operate | o O . o ] o}

in both directions simultaneously. o . o . . .

Every error bit detected, will activate the SYNC LED. For | ® Q . ® ® o]

error rates of 1 in 10° and above, the SYNC LED will be o ° ° o o ™

ON most of the time. A 1 in 10 error rate will show the . o o o o . .

SYNC LED active for approximately 10% of the time. This

function provides a crude indication of Bit Error Rate for @ . . © repeat
. o . °

installation purposes. Note: Error count messages
(ET:XXXX) for every 10,000 bits are presented to Port A continue repeat
for the user. If pin 9 ceases to be driven positive, then the

BER Test mode is terminated, and the modem restarts it's | MOUNTING AND ANTENNA CONNECTION
initialisation phase. The TC-900DR should be mounted in a cool, dry, vibration

free enviranment, whilst providing easy access to screws
HANDSET MODE and connections. There are 4 mounting holes on the unit.
The modem tests for the presence of a handset plugged | The antenna should be an external yagi antenna but can
into the handset auxiliary port at power up. If a handsetis | pg 5 ground independent dipole mounted via a feeder to
plugged in, the modem will not generate a data stream. the antenna connector (SMA type) for short range
However, it will continue to indicate received RF signal applications. However the whole radio modem should be
strength. The handset has a PTT button, and this signal is | clear of the associated data equipment to prevent mutual
connected across the modem's PTT output. Thus the interference.

handset PTT switch will not activate the TXMIT LED. ltis
essential to remove the handset from the unit and reapply | ASSEMBLY OF POWER LEAD

power to the unit in order to return to normal operation. A small plastic bag containing a molex connector

ERROR INDICATION MODES (M5557-2R) and two pins (M5556-TL) is provided in the ‘

There are 3 error conditions that cause the RXSIG & packing box.

SYNC LEDs to be used for error indications and not their The pins are designed to take 18-24 (AWG) wire size with
normal purpose. Two are fatal conditions, that cause the insulation range 1.3 - 3.10mm.

modem to restart after the duration of the error indication
phase.

Please take care when crimping the pins. 09/03

LiDoes\Hbk- D and S Series\wserguidelrio datacom §00dr user quide
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Waterpilot FMX167

1 Safety instructions

1.1 Designated use

The Waterpilot FMX167 is a hiydrostatic pressure sensor for measuring the level of fresh water,
wastewater and salt water. The temperature is measured simultanecusly in the case of sensor
versions with a Pt100 resistance thermometer. An optional temperature head transmitter converts
the Pt100 signal to a 4 to 20 mA signal.

The manufacturer accepts no Hability for damages resulting from incorrect use or use other than that
designated.

1.2 Installation, commissioning and operation

The Waterpilot FMX167 and the {optional) TMT 181 temperature head transmitter are designed to
meet state-of-the-art safety requirements and comply with applicable regulations and EC Directives.
If used incorrectly or for applications for which they are not intended, the devices can be a source
of applicaticn-related danger, e.g. product overflow due to incorrect installation or configuration,
For this reason, installation, connection to the electricity supply, commissicning, operation and
maintenatice of the measuring system must cnly be carried out by trained, qualified specialists
authorized to perform such work by the facility's owmner-operator. The specialist staff must have read
and understoed these Cperating Instructions and must follow the instructions they contain.
Modifications and repairs to the devices are permissible only if they are expressly allowed in the
Operating Instructions. Pay particular attention to the data and information on the nameplate.

1.3 Operational and process safety

Alternative monitoring measures have to be taken while configuring, testing or servicing the device
to ensure the operational and process safety.

1.3.1 Hazardous area (optional)

Devices for use in hazardous areas bear an additional marking on the nameplate (— B 6). [f using
the measuring system in hazardous areas, the appropyiate national standards and reguiations must
be cbserved. The device is accompanied by separate Ex documentation, which is an integral part of
this docurmentation. The installation regulations, connection values and safety instructions listed in
this document must be chserved. The documentation number of the related Safety Instructions (XA)
is also indicated on the nameplate.

# Ensure that all personnel are suitably qualified.

u Measuring point requirements with regard to measurement and safety must be observed.

m Please refer to the "Ordering infermation” section of Technical Information TI351P/00/EN for
versions for approvals in the order code.

Endress+Hauser
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Waterpilot FMX167 ' Safety instructions

1.4 Notes on safety conventions and icons

In order to highlight safety-related or alternative operating procedures in the manual, the following
conventions have been vsed, each indicated by a corresponding symbol in the margin.

Symbol Meaning

Warning!
A warning highlights actions or procedures which, if not performed correctly, witi lead to serious
personal injury, a safety hazard or the destruction of the device.

Caution!
Caution highlights actions or procedures which, if not perfcrmed correctly, may lead to personal
Injury or the incorrect operation of the device.

Note!
A note highlights actions or procedures which, if not performed correctly, can have an indirect
effect on operation or trigger an unexpected response on the part of the device.

Explosion-protected, type-examined equipment
If the device has this symbol embossed on its nameptate, it can be used in a hazardous area or a
non-hazardous area, depending on the approval.

Hazardous area
This symbol is used in the drawings of these Operating Instructions to indicate hazardous areas.

— Devices used in hazardous areas must possess an appropriate type of protection.

Safe area {non-hazardous area)
This symbol is used in the drawings of these Operating Instructions to indicate non-hazardous
areas,

I A R

- Devices used in hazardous areas must possess an appropriate type of protection. Cables used in
hazardous areas must meet the necessary safety-related characteristic quantities.

— Direct current
A terminal to which DC voltage is applied or through which direct current flows.

Alternating current
A terminal to which alternating voltage (sine-wave} is applied or through which alternating current
flows.

Cround connection .
A grounded terminal, which, as far as the operator is concerned, is already grounded by means of a
grounding system.

Equipotential connection
A connection that has to be connected to the ptant grounding system: This may be a potential
equalization line or a star grounding system depending on naticnal or company codes of practice.

@ Protective earth connection
! A terminal which must be connected to ground prior to establishing any other connections.

Connecting cable immunity to temperature change
1285°C (—-_’_ Indicates that the connecting cables must be able to withstand temnperatures of at least 85 °C.

Safety instructions .
A > DE] Observe the safety instructions in the related Operating Instructions.

Endress+Hauser 5
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Waterpilot EMX167

2 Identification

2.1 Device designation

2.1.1 Identifying the measuring device via the nameplate
The nameplate is secured to the extension cable of the FMX167, see also — B 8, Section 3.2.

[P

Walerpilot FMX 167 Endress+Hauser =47
wnucf“: 2 - :
@ = ;g’ﬂ @ 5 @
™ S;
CEP@E®] An

®
GuiAnep.. EG@:I |:®_

PR FMET 07 k-1 B-Ru-ak-aa-003

Fig. I: Nameplate for Waterpilot FMX{67

! Order code

See the specifications on the order confirmation for the meanings of the individual letters and
aligits.

Serial number

Length of the extension cable

Nominal measuring range

Current output

Supply voltage

TAG

Wetted materials

Ex symbol foptional)

[0 CSA symbol foptional}

17 FAM symbot {optional)

{2 Observe the information on instalation in the Operating fastructions!
i3 Identification number of the notified body for ATEX [optional)

14 Text for approval foptionall

15 Approval symbol [optionai}

16 Test date foptional)

17 Symbol: Observe Safely Instructions, with information on the documentation number, e. g. XAI31P-C {optional)
18 FMXIG7 connection diagram

i@ Ptig0 connection diagram if the Waterpilot was ordered with Pti00,

O N Oy B oo

In addition, the FMX167 with an outer diameter of 22 mm and 42 mm also bears the following
information:

Waterpilot FMX167 Endress+Hauser
Serial-No (T ] L
MZZZberueiWrangEﬂ:(E‘ ®

PO FRAXTG7n- Loar-ar-£x-00d

Fig. 2: FMX167 labeling

Sertal nuumber

Nominal measuring range

CE mark or approval symbol

Identification number of the notified body for ATEX foptional}
Text for approval foptionalf

Gy bt ba

Endress+Hauser
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Waterpilot FMX167 Installation
2.1.2 Identifying the measuring device via the order code
Specific device features make up the order code. You can assign these features in the "Ordering
information" section of Technical Information TI351P/00/EN.
2.2 Scope of delivery
The scope of delivery comprises:
= Waterpilot FMX167, optionally with integrated Pt100 resistance thermometer
» Optional accessories (— & 18, Chap. 7)
Documentation supplied:
® Operating Instructions BA231P (this document)
» Calibration report/Final inspection report
s SD126P drinking water approval (optional)
a Devices suitable for use in hazardous areas: .
Additional documentation such as Safety Instructions (XA}, Control Drawings (ZD)
2.3 CE mark, Declaration of Conformity
The devices are designed to meet state-of-the-art safety requirements, have been tested and left the
factory in a condition in which they are safe to operate. The devices comply with the applicable
standards and regulations as listed in the EC Declaration of Conformity and thus comply with the
legal requirements of the EC Directives. Endress+Hauser confirms the conformity of the device by
affixing to it the CE mark.
2.4 Registered Trademarks
GORE-TEX®
W.L. Gore & Associates, Inc., USA brand.
TEELON®
E.l. Du Pont de Nemours & Co., Wilmington, USA brand.
3 Installation
3.1 Incoming acceptance and storage
3.1.1 Incoming acceptance
= 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:
®» FMX167: 40 to +80 °C
» TMT181: -40 to +100 °C
= Terminal box: 40 to +80 °C
Endress+Hauser 7
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Instaliation Waterpilot FMX167

3.2 Installation conditions

{~Fmxi167

=

o
-
F——®

KII-FHHIh?n-H-n-n-n-DTJI
Fig. 3 Lxamples of instaliation
For accessoties, see Chap. 7.

I Extension cable mounting screw can be ordered as an accessory

2z Terminal box can be ordered as an accessory

3 Extension cable bending radius > {120 mm

o Mounting clamp can be ordered as an accessory

5 Extension cable

& Cuide tube for FMX 167

7 Additional weight can be ordered as an accessory

& Protection cap

Note!

m Cable length
- Customer-specific length in meters or feet,

- Limited cable length when performing installation with freely suspended device with extension
cable mounting screw or mounting clamp, as well as for FM/CSA approval: max. 300 m/
084 ft.

» Sideways movement of the level probe can result in measuring errors, For this reason, 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 larger than the outer diameter of the selected FMX167.

u The cable must end in a dry room or a suitable terminal box. The terminal box from
Endress+Hauser provides optimum humidity and climatic protection and is suitable for outdcor
installation.

Endress+Hauser
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Waterpilot FMX167 Installation

= Protection cap: The device is provided with a protection cap to prevent mechanical damage to the
measuring cell. This cap should not be removed during the transportation and installation process.
a Endress+Hauser recommends using twisted, shielded cables for any further wiring.

3.2.1 Dimensions
For dimensions, please refer to Technical Information TI351P/00/EN for the Waterpilot,

"Mechanical construction" section (— see also: www.endress.com — Select Country — Download
— Media Type: Documentation).

3.3 Installation instructions

3.3.1 Mounting the Waterpilot with a mounting clamp

POL-EMX167xx-17-xx-xx-xx-004

Fig. 4: Mounting with a mounting clamp

! Extension cable
2 Mounting clamp
3 Clamping jaws

Mounting the mounting clamp:

1. Mount the mounting clamp (item 2). When selecting the place to fix the unit, take the weight
of the extension cable (item 1) and the device into account.

2. Raise the clamping jaws (item 3). Position the extension cable (item 1) between the clamping
jaws as illustrated in the graphic.

3. Hold the extension cable in position (item 1) and push the clamping jaws (item 3) back down.
Tap the clamping jaws gently from above to fix in place.

Endress+Hauser ' 0
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[nstallation Waterpilot FMX167 i

3.3.2 Mounting with an extension cable mounting screw - . !

l e

mm {inch}

FiI-FMX10713-17-x3-re-2x-005

Fig. 5: Mounting with extension cable mounting screw, heie illustrated with thread G 1 Y2

Extension cable

Cover mounting screw

Sealing ring

Clamping sleeves

Mounting screw adapter

Top edge of clamping sleeve

Reguired length of extension cable and probe before assembiy

After assembly, item 7 is located next to the mounting screw with

G 1 Yathread: height of sealing surface of the adapter or 1 Y2 NPT thread height of thread run-out of adapter

o g O Ly L b =

% Note!

If you want io lower the level probe to a certain depth, place the top edge of the clamping sleeve
40 mm higher than the required depth, Then push the extension cable and the clamping sleeve into
the adapter as described in Step 6 in the following section.

Mounting extension cable mounting screw with G 1 ‘2or NPT thread:
1. Mark the desired length of the extension cable on the extension cable, see note on this page.

2. Insert the probe through the measuring aperture and carefully lower on the extension cable.
Fix the extension cable to prevent it from slipping.

3. Push the adapter (item 5) over the exiension cable and screw it tightly into the measuring
aperture.

4. Push the sealing ring (item 3) and cover {item 2) onto the cable from above. Press the sealing
ring into the cover.

5. Place the clamping sleeve {item 4} around the extension cable [item 1] in accordance with
Figure 6.

6. Push the extension cable with the clamping sleeve [(item 4} into the adapter [item 5).

Push the cover (item 2} and sealing ring (item 3) onto the adapter (item 5] and screw tightly
to the adapter.

% Notel!

Reverse the sequence of steps to remove the extension cable mounting screw.

li!] Caution!

Mounting in unpressurized containers only.

10 Endress+-Hauser

Q-Pulse Id TMS9E=4 ﬁﬁnﬁ ]Qﬂ Z‘ZQH Page 275 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Waterpilot FMX167 Installation
3.3.3  Mounting the terminal box
The optional terminal box is mounted with four screws (M 4). For the dimensions of the terminal
box, please refer to Technical Information TI351P/00/EN for the Waterpilot, "Mechanical
construction” section (—» see also: www.endress.com — Select Country — Download — Media
Type: Documentation).
3.3.4  Mounting the TMT181 temperature head transmitter
POI-FMX107x1-17-xx-xx-21-003
Fig. 6: Temperature head transmitter mounting, here illustrated with terminal box. Only open the terminal box with
a screwdriver.
I Mounting screws
2 Mounting springs
3 TMTI181 temperature head transmitter
4 Circlips
5 Terminal box
Mounting the temperature head transmitter:
1. Guide the mounting screws (item 1} with the mounting springs (item 2) through the guide
holes of the temperature head transmitter (item 3).
2. Fix the mounting screws with the circlips (item 4). Circlips, mounting screws and springs are
included in the scope of delivery for the temperature head transmitter.
3. Screw the temperature head transmitter into the field housing tightly.
{Max. width of screwdriver blade 6 mm)
Warning!
To prevent damage to the temperature head transmitter, do not tighten the mounting screw oo
tightly.
Endress+Hauser 11
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Installation Waterpilot FMX167

% Note! ' {
A minimum distance of 7 mm must be maintained between the terminal strip and the TMT181 ‘
temperature head transmitter.

>7
(>0.27)

o)

mm (inch)

POV-FMXxxxxx-00-xx-xx-xx-022

3.4 Post-installation check

Check that all screws are firmly seated.

12 Endress+Hauser
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4 Wiring

4.1 Connecting the device

Note!

When using the measuring device in hazardous areas, installation must comply with the applicable

national standards and regulations and the Safety Instructions (XAs) or the Installation or Control
Drawings (ZDs).

& The supply voltage must maich the supply voltage on the nameplate. — B 6, Chap. 2.1.1 and
Chap. 2.1.2)

Switch off the supply voltage before connecting the device.

The cable must end in a dry room or a suitable terminal box. The IP66/1P67 terminal box with
a GORE-TEX® from Endress+Hauser is suitable for outdoor installation (see also —» B 11,
Chap. 3.3.3 "Mounting the terminal box").

= Connect the device in accordance with the following diagrams. Reverse polarity protection is
integrated in both the Waterpilot FMX167 and TMT181 temperature head transmitter. Changing
the polarities will not result in the destruction of the devices.

A suitable circuit breaker should be provided for the device in accordance with [EC/EN 61010.

Waterpilot FMX167, standard Waterpilot FMX167 with Pt100 !}
10..30 vV DC 10...30 vDC
= = _!
4..20 mA K 4..20mA
® o | IS
R.
\ =i+
\ RD BK ,
FMX167
Pt 100
FMX167
POI-FMX107xx-04-11-2x-2x-008 PO1-FMX16723-04-xx-Xx-11-000
Fig. 7: Electrical connection Fig. 8: Electrical connection with Pt100
Versions “7" or *3" for feature 70 Versions "1" or "4" for feature 70 "Additional
"Additional fittings" in order code fittings" in order code

® Not for FMX167 with an outer diameter of 29 mm

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

1) Not for use in hazardous areas.

13
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Wiring Waterpilot FMX167
Waterpilot FMX167 with Pt100 and TMT181 temperature head transmitter )
(4 to 20 mA)
10..30 vV DC
m TMT181 (4...20 mA)
4..20 mA =
<+ ° \®
© [0, 5],
3 /] 5 ls.35vDC
o, O -
L _ R
”|+‘ l I ‘ l l " a.20mA
e s et I B
RD BK |YE BU
WH_——8R
e
FMX167 '
PO1-FMX |67 xx-04-xx-xx-xx-007
Fig. 9: FMX 167 with Pt100 and TMT181 temperature head transmitter (4 to 20 mA), version "5" for feature 70 in the
order code (—> see Technical Information TI351F, "Ordering information" section).
@ Not for FMX 167 with an outer diameter of 29 mm
Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown
') Not for use in hazardous areas.
4.1.1 Supply voltage
Version Supply voltage
FMX167 FMX167 + Pt100 TMT181 temperature
head transmitter
Standard 10t0 30V DC 10t0 30V DC 8t035VDC
4.1.2  Cable specification
s FMX167 with optional Pt100
— Commercially available, shielded instrument cable
— Terminals, FMX167 terminal box: 0.08 to 2.5 mm?
» TMT181 temperature head transmitter (optional)
— Commercially available instrument cable
— Terminals, FMX167 terminal box: 0.08 to 2.5 mm?
— Transmitter terminals: max. 1.75 mm?
Note!
The extension cables are shielded for versions with outer diameters of 22 mm or 42 mm. In the
following cases, Endress+Hauser recommends the use of a shielded cable as the cable extension:
= For large distances between the end of the extension cable and the display and/or evaluation unit
» For large distances between the end of the extension cable and the temperature head transmitter
s When directly connecting the Pt100 signal to a display and/or evaluation unit
14 Endress+Hauser
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4.1.3 Power consumption/current consumption
FMX167 FMX167 + Pt100 TMT181 temperature
head transmitter
Power consumption <0.675Wat30VDC <0.675W at 30 VDC <0.875Wat35VDC
Current consumption Max. £22.5 mA Max. €22.5mA Max. <25 mA
Min. 2 3.5 mA Min. 2 3.5 mA Min. 2 3.5 mA
Pt100: < 0.6 mA
4.1.4 Load
The maximurm load resistance depends on the suppiy voitage {ll.)} an” 7, <t be aerermined
individually for each current loop. See formulae gr~, aiagrams for T.Z{167" ana “Temperature head
transmitter”.
The total resistance resulting from the " esistances of the connected devices, the connecting cable
and, where applicable, the resic*’,,.~e of the extension cable may not exceed the load resistance
value.
FMX167 Temperature head transmitter
U - 10 -/ Q Ub - 8 V
Rtot = 000225 A -2 OOQF *l- Radd Rtot =70.025A - Radd
PO1-FMX167xx-16-xx-xx-xx-000 POI-FMX167xx-16-2x-x2-xx-00}
nges = Max. load resistance [Q]
R,y = Additional resistances such as resistance of evaluation unit =24/~ “isplay un#* 23ble re<..ance [
Uy, = Supplyvoltage [V]
! = Simple length of extension cable [m] {cable resistance per wire < 0.09 Y m)
R R
€ 4 8]
888 1080
666 880
680
a44 480
222 280
80
10 15 20 25 30 Us 810 15 20 25 30 35 Us
V] V]
POL-FMX 167 xx-05-x2-x1-xx-001 PO1-FMX)07xx-05-xx-xx-x3-003
Fig. 10:  FMX167 load chart for estimating the load Fig. 11:  Temperature head transmitter load chart for
resistance. Additional resistances, such as the estimating the load resistance. Additional
resistance of the extension cable, have to be resistances have to be subtracted from the
subtracted from the value calculated as shown value calculated as shown in the equation.
in the equation.
Endress+Hauser 15

Q-Pulse |d TMS904

Active 10/12/2014

Page 280 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Wiring Waterpilot FMX167

4.2 Measuring unit electrical connection ‘

4.2.1 Overvoltage protection

% Note!

w To protect the Waterpilot FMX167 and the TMT18] temperature head transmitter from large
interference voltage peaks, Endress+Hauser recommends installing external overvoltage
protection upstream and downstream of the display and/or evaluation unit as shown in the
graphic.

= Overvoltage protection in accordance with EN 61000 (500V symmetrical/ 1000V asymmetrical)
is integrated in the Waterpilot FMX167 as standard.

Power
OPI™ supply | e
// . 4...20 mA o 1 Power
/ supply
Power
3 ® OP ——supply
& / 4...20 mA
¥ // op
B Level
Rl
s
=

POI-FMX167xx-14-xx-xx-n-000

Fig. 12:  Measuring unit electrical connection

1 Power supply, display and evaluation unit with one input for Pt100

2 Power supply, display and evaluation unit with one input for 4 to 20 mA
3 Power supply, display and evaluation unit with two inputs for 4 to 20 mA
OVP Overvoltage protection, e. g. HAW from Endress+Hauser

4.3 Post-connection check

The following checks must be performed after completing electrical connection of the device:
= Does the supply voltage match the specifications on the nameplate?

m [s the device connected as described in Chap. 4.1 "Connecting the device"?

® Are all screws firmly tightened?

» Optional terminal box: are the cable glands leaktight?

16 Endress+Hauser
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| 5 Operation

% Notel

Endress+Hauser offers comprehensive measuring point sotutions with display and/or evaluation
units for the Waterpilot and TMT181 temperature head transmitter. Your Endress+ Hauser service
organization would be glad to be of service if you have any other questions. For contact addresses,
please go to www.endress.com/worldwide.

6 Maintenance

No special maintenance work is required for the Waterpilot and for the optional TMT181
temperature head transmitter.

% Note!

Terminal box: Keep the pressure compensation and GORE-TEX® filter free from contamination.

6.1 Exterior cleaning

Please note the following points when cleaning the devices externally:

a The cleaning agenis used should not corrode the ho-xine surface and the seals. Informaticn on
this can be found on the nameplate —» B “,

s Mechanical damage to the process i“J,aung diaphragm or the extension cac.® Mt be avoided.
» Only clean > ferming; X with water or with a cloth dampened with very .. ted ethanol.

Endress+Hauser 17
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7 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the
Waterpilot — see also Technical Information TI351P/00/EN, "Ordering information" section.

7.1 Mounting clamp

m Endress+Hauser offers a mounting clamp for easy Waterpilot mounting (— & 9, Chap. 3.3.1).
= Materjal: 1.4404 (AISI 316L) and fiberglass reinforced PA (polyamide)
m Order number: 52006151

7.2 Terminal box

= Terminal box IP 66/1P 67 with GORE-TEX®-filter incl. 3 installed terminals.
The terminal box is also suitable for installing a temperature head transmitter (order number:
52008794) or for four additional terminals (order number: 52008938) (— B 11, Chap. 3.3.4).
» Order number: 52006152

7.3 Additional weight for FMX167 with an outer diameter
of 22 mm and 29 mm

110.6
105.8

022

A

POI-FMX 167x3x-00-xx-x1-22-014

= Endress+Hauser offers additional weights to prevent sideways movement that results in
measuring errors, or to make it easier to lower the device in a guide tube.
You can screw several weights together. The weights are then attached directly to the Waterpilot.
For the Waterpilot with an outer diameter of 29 mm (version with coated housing), a maximum
of 5 weights may be attached.

s Material: 1.4435 (AISI 316L)

= Weight: 300 g

= Order number: 52006153

18 Endress+Hauser
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7.4 TMT181 temperature head transmitter (4 to 20 mA)

® 2-wire temperature head transmitter, configured for a measuring range from -20 to +80 °C. This
setting offers a temperature range of 100K which can be easily mapped. Please note that the
Pt100 resistance thermometer is designed for a temperature range from-10to +70°C. —» B 11,
Chap. 3.3.4.

» Order number: 52008794

7.5 Extension cable mounting screw

s Endress + Hauser offers extension cable mounting screws to ease FMX167 mounting and to seal
the measuring aperture. — B 10, Chap. 3.3.2.

s Material: 1.4301 (AISI 304)

s Order number for extension cable mounting screw with G 1 Y2 A thread: 52008264

a Order number for extension cable mounting screw with 1 Y2 NPT thread: 52009311

7.6 Terminals

‘ = Four terminals in strip for FMX2! ¥rminal pox, suiiable for wire cross-section: 0.08 to 2.5 mm?
» Order number; 52008938

7.7 Te<(ng adapter for Waterpilot with an ov*27 Jiameter
of 22 mm and 29 mm

- 25
M 14x1 I< @
A SW 22
(22 AF
@ SW 13
i 13 AF
SW 12
| 12 AF
, ﬂfﬂ
POI-FMX) 671x3-06-x2-xx-1x-013
Fig. 13:  Testing adapter
A Connection suitable for Waterpilot
B Compressed air hose connection, internal diameter of quick coupling piece 4 mm

@ Endress+Hauser offers a testing adapter to ease function-testing of the level probes.

s Observe the maximum pressure for the compressed air hose and the maximum overload for the
level probe. (— For the maximum overload of the cable probe, see Technical Information
TI351P/00/EN for the Waterpilot or go to www.endress.com — Select Country — Download
— Media Type: Documentation)

® Maximum pressure of the quick coupling piece supplied: 10 bar

» Adapter material: 1.4301 (AISI 304)

s Quick coupling piece material: anodized aluminum

8 Adapter weight: 39 g

s Order number: 52011868

Endress+Hauser 19
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7.8 Cable marking
To make installztion easier, Endress+Hauser marks the extension cable if a customer-specific length
has been ordered, see Technical Information TI351P/00/EN, "Ordering information" section.
Note!
» The mark is only for installation purposes.
It must be theroughly removed without trace in the case of devices with drinking water approval.
The extensicn cable must not be damaged in the process.
» Not for use of the Waterpilot FMX167 in hazardous areas.
8 Troubleshooting
8.1 Troubleshooting specific to Waterpilot FMX167 with
optional Pt100
Error description Cause Remedial action
No measuring signal 4 to 20 mA cable not connected Connect device in accordance with
correctly — (113, Chap. 4.1.
No power supplied via the 4 to 20 mA | Check current loop.
cable
Supply voltage too low {min. 10 V DC) | - Check supply voltage.
- Oweral! resistance greater than max.
load resistance, = [3 13, Chap. 4.1
Waterpilot defective Replace the Waterpilot.
Temperature measured value is PL100 connected in 2-wire circuit, - Compensate cable resistance.
inaccurate/incorrect {only for cable resistance was not compensated | - Connect Pt100 as 3-wire or 4-wire
Waterpilot FMX167 with Pti0Q) for circuit.
8.2 Troubleshooting specific to TMT181 temperature head
transmitter
Error description Cause Remedial action
No measuring signal 4 to 20 mA cable not connected Connect device in accordance with
correctly — 313, Chap. 4.1,
Mo power supplied via the 4 t0 20 mA | Check current loop.
cable
Supply voltage too low (min, 8 V DC) |- Check supply voltage.
- Overal! resistance greater than max,
load resistance, — 313,
Chap. 4.1.
Error current € 3.6 mA or 2 21 mA Pt100 not connected correctly Connect device in accordance with
— 0113, Chap. 4.1,
4 to 20 mA cable not connected Connect device in accordance with
correctly — [113, Chap. 4.1.
Pt100 resistance thermometer Replace the Waterpilot.
defective
Temperature head transmitter Replace the temperature head
defective transmitter.
Measured value is inaccurate/ Pt100 connected in 2-wire circuit, - Compensate cable resistance.
incorrect cable resistance was not compensated |[— Connect Pt100 as 3-wire or 4-wire
circuit.
20 Endress+Hauser
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8.3 Spare parts

% Note!

You can order spare parts directly from your Endress+Hauser service organization.

Protection cap for process isolating diaphragm
For FMX167 with an outer diameter of 22 mm and 29 mm

m 5 pieces in set
= Order number: 52008999

For FMX167 with an outer diameter of 42 mm
a Order number: 917755-0000

Pressure compensation kit

m Set comprising 10 Teflon filters and 5 cable sleeves for the extension cable
@ Order number: 52005578

8.4 Return

Before you send in a device for repair: _

= Remove all signs of fluids, paying particular attention to seal grooves and gaps in which fluid can
become lodged. This is especially important if the fluid is hazardous to health, Pleace jefer also to
the "Declaration of Hazardous Material and Decontaminaticr.” [>cc2n 2 last page).

Please enclose the following when returning the “ivvice;

& The duly completed and signed "Declarzuun of Hazardous Material and Decontamination” {see
second last page).

Only then can Endress+Hauser \jjspect the returned device.

@ The chemical and physicZ; properties of the meaium.
= A description of the ann_gon,

LN de§cripﬁ0P Z1 the error which occurred.
® Special Listrucnons on handling, if necessary, e.g. safety data sheet as per EN 91/155/F7.C.

8.5 Disposal

When disposing, separate and recycle the device components based on the materials.

0 Technical data

For the technical data, please refer to Technical Information TI351P/00/EN for the Waterpilot
{— see also: www.endress.com — Select Country — Download —» Media Type: Documentation).

Endress+Hauser 21
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People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erkldrung zur Kontamination und Reinigung

RA No.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination®, with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die unterschriebene

"Erkldrung zur Kontamination und Reinigung®, bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt auBSen an der
Verpackung an.

Please reference the Return Authorization Number (RA¥}, obtained from Endress+Hauser, on all ﬁapenvork and mark the RA#
| | l | | l l l clearly on the outside of the box. |f this procedure is not followed, it may result in the refusal of the package at our facility.
Bitte geben Sie die von E+H mitgeteilte Ricklieferungsnummer (RA%] auf allen Lieferpapieren an und vermerken Sie diese
auch aufien auf der Verpackung. Nichtbeachtung dieser Anweisung fihrt zur Ablehnung ihrer Lieferung.

Type of instrument / sensor Serial number
Geréte-/Sensortyp Seriennummer

[] Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerét in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur. [°A [°C}  Pressure / Druck [psi} | Pa |
Conductivity / Leitfdhigkeit [uS/cm]  Viscosity / Viskositat {cp] [mm®/s}

Medium and warnings
Warnhinweise zum Medium

Medium /concentration | Identification | flammable corrosive “ﬁfr{‘[‘a‘:{/ other * harmless

Medium /Konzentration| CASNo. | entziindlich giftig dtzend gsfggg(ﬁjil/l!ct’l;f/s- sonstiges* |unbedenklich
reizend

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; brandfordernd; umwellgefahrlich; biogefdhriich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung

Company data / Angaben zum Absender

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / /hre Auftragsnr.

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestdtigen, die vorliegende Erkldrung nach unserem besten Wissen wahrheitsgetreu und vollsténdig ausgefillt zu haben. Wir bestétigen

weiter, dass die zurickgesandten Teile sorgfaltig gereinigt wurden und nach unserem besten Wissen frei von Riickstdnden in gefahrbringen-
der Menge sind.”

{place, date / Ort, Datum) Name, dept./ Abt. (please print / bitte Druckschrify Signature / Unterschrift
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About this document MEEA

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,
qualified 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
) { 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 VEGADIS 12
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For your safety

2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use

VEGADIS 12 is an adjustment and indicating unit for VEGA
pressure transmitters.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.

The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips

The safety approval markings and safety tips on the device
must be observed.

‘ 2.6 CE conformity
VEGADIS 12 is in CE conformity with EMC (89/336/EWG) and
LVD (73/23/EWG) and fulfills NAMUR recommendation NE 21.
ADIS 12
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Conformity has been judged according to the following ‘
standards:

e EMC:
— Emission EN 50081
— Susceptibility EN 50082

e LVD: EN 61010

2.7 Safety instructions for Ex areas

Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.8 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 1SO 14

Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:

e Chapter "Packaging, transport and storage"
e Chapter "Disposal’

6 VE
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Scope of delivery

Components

3 Product description
3.1 Configuration

The scope of delivery encompasses:

e Indicating and adjustment unit VEGADIS 12

e Documentation
— this operating instructions manual
- Ex-specific "Safety instructions" (with Ex-versions)
— if necessary, further certificates

VEGADIS 12 consists of the following components:

e Housing with adjustment elements
e Housing cover with integrated indicating module

(TZTO\ A

VEEA | @
j] @+ A
@
1V
s
@
Fig. 1: VEGADIS 12 without display
1 Adjustment insert
2 Cover
3 Housing
4  Breather facility
EGADIS 12 A
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Product description

Area of application

Functional principle

Supply

Fig. 2: VEGADIS 12 with display
1 Adjustment insert
2 indication

3 Cover

4 Housing

5  Breathor facility

3.2 Principle of operation

VEGADIS 12 is an adjustment and indicating unit for the
following VEGA pressure transmitters:

o VEGAWELL 72 4 ... 20 mA/HART
e VEGABAR 74 4 ... 20 mA/HART
o VEGABAR 75 4 ... 20 mA/HART

VEGADIS 12 has the following functions:

e atmospheric pressure compensation for the pressure
transmitter

e Adjustment of the pressure transmitter

» [ndication of the measured value {cptional}

VEGADIS 12 is looped in the supply and signal circuit of the
pressure transmitter and requires no separate external energy.
Connection is carried out via screw terminals in the housing.

3.3 Operation

As a standard feature, VEGADIS 12 is equipped with an
adjustment module for the pressure transmitter. The optional
indication is located in the housing cover and is equipped with
a bargraf and a digital indication. In this version, the addit
adjustment elements for scaling of the indication are inte
grated.

B
Q-Pulse |d TMS904

VEGADIS 12
Active 10/12/2014 Page 299 of 437

BeLLL0-N3-16502



20591-EN-071128

SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

VEEA

Product description

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 special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.

The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.

Unless otherwise indicated, the packages must be stored only
under the following conditions:

Not in the open

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation
Avoiding mechanical shock and vibration

Storage and transport temperature see "Supplement -
Technical data - Ambient conditions"
e Relative humidity 20 ... 85 %
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4 Mounting .

4.1 General instructions

Installation position VEGADIS 12 can be mounted in any position. However,
vertical mounting is recommended. This avoids pollution of the
breather facility and moisture penetration.

Note:

There must be the same atmospheric pressure on the breather
facility as well as on the measurement loop. Otherwise the
measured value can be adulterated.

o

Moisture Use the recommended cables (see chapter "Connecting to
power supply"} and tighten the cable gland.
4.2 Mounting instructions

Mounting versions VEGADIS 12 can be mounted as follows:

e on carrier rail 35 x 7.5 according to EN 50022
e on mounting plate or on the wall

8¢ LL0-N3-1650¢
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%@ Connecting to power supply

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 iine voltage

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.

Selecting connection cable VEGABOX 01 or VEGADIS 12 is connected with standard two-
wire cable without screen. An outer cable diameterof5... 9 mm
ensures the seal effect of the cable entry. If electromagnetic
interference is expected which is above the test values of
EN 61326 for industrial areas, we recommend the use of
screened cable.

Fig. 3: Connection of VEGADIS 12 to the sensor

VEGADIS 12 1
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Select connection @ Take note of the corresponding installation regulations fo‘

cable for Ex applica- applications.
tions

Cable screening and ground-  f screened cable is necessary, connect the cable screen on

ing both ends to ground potential. In VEGABOX 01 or in
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal outside on the
housing must be connected to the potential equalisation.

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.

Cable screen and grounding  In Ex applications, one-sided grounding on the sensor is
for Ex applications recommended, see EN 60079-14.

5.2 Connection procedure
Proceed as follows:

1 Unscrew the housing cover
2 Loosen compression nut of the cable entry

3 Remove approx. 10 cm of the cable mantle, strip approx.
1 cm insulation from the individual wires

Insert the cable into VEGADIS 12 through the cable entry
5 Loosen screw terminals with a screwdriver

Insert the wire ends into the open terminals according to
the wiring plan

7 Tighten screw terminals again

Check the hold of the wires in the terminals by lightly
pulling on them

9 Connect the screen to the ground terminal

10 Connect the ground terminal outside on the housing
according to specification (low impedance)

11 Tighten the compression nut of the cable entry. The seal
ring must completely encircle the cable

12 Screw the housing cover on
The electrical connection is finished.

821 LL0-N3-16S02
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Connecting to power supply

Wire assignment, connection
cable pressure transmitter

Connection of VEGADIS 12
without display

5.3 Wiring plan

Fig. 4: Wire assignment, connection cable

nh @i~

brown {+): to power supply or to the processing system
blue {-): to power supply or to the processing system
yollow: for adjustment information of VEGADIS 12
Scraen

Breather capillaries with filter element

vEmA \_
S

eeee|eeee @
=Tl i HETETTTE -1191;[111[21
[RANSMITER| NOTURED o

— ~ VEQAOIS 12

Fig. 5: Terminal assignmeni, VEGADIS 12

;Do h =

To power supply or the processing system
Conirol instrument (4 ... 20 mA maasurament}
Screen?

Breather capillaries

Suspension cable

Connect screen to ground terminal. Connact greund terminal on the outside
of tha housing as prascribed. The two terminals are galvanically connected.

VEGADIS 12
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Connecting to power supply VEEA

Wire number Wire colour/Polarity Terminal VEGAD.
12

1 . brown (+) 1

2 blue (-) 2

3 Yellow 3

Connection of VEGADIS 12
with display

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 capillaries
5 Suspension cable
6 for indication
Wire number Wire colour/Polarity Terminal VEGADIS
12
1 brown (+} 1
2 blue (-) 2
3 Yellow 3

3 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

n
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2
;
m
Z
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3
2
=
n
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Connecting to power supply

Wire number Wire colour Terminal VEGADIS
12

5 Red 5

6 White 6

7 Violet 7

8 Orange 8

1 @
o
=
<
Z
u
>
wn
o
N
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Set up

VEEA

Adjustment volume

Adjustment elements

6 Setup

6.1 Adjustment of the pressure transmitter

Zero - measuring range

begin

® span - measuring range end

s ti - Integration time
/@ VEEA \
TEANEMITTER _,__@
®\ ORERATE
1]
M\ 50
SPAN
e
2p2RIReee koo
bRANSMHTEFI ot umed ¥l gy
\ VEQADIS 12 ( g
O
Fig. 7: Adjusiment elernents of VEGADIS 12 without display
1 Rotary switch: choose tha requested function
2 [+] key, change valve (rising)
3 [} key, change value {falling)

eee
= TR TE LS

tTRAMSMI'I'TEFI

DisPLaY

&

> .ME,J
VEGADIS 12

Fig. & Adjustment elements of VEGADIS 12 with display
Rotary switch pressure transmitter Selact requasted function .

[« BRI/ L

[+] kay, changa adjustrment valua (rising,)
[-] key, change adjustment value (falling)
Ruolary swiltch indication: choose the raquasted funclion

{+] kay, change scaling (fsing)
{-] key, change scaling (falling)

16
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VEEA

Set up

~wpuStment system

Adjustment steps, adjustment

pae

Adjustment steps, integration
time

s The requested function is selected with the rotary switches
With the [+] and f-] keys the signal current or the
integration time is set or the indication is scaled

# The respective rotary switch is finally 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:

Open housing cover

Connect hand multimeter to terminals 10 and 12
Meas. range begin: Set rotary switch to "zero"
Empty the vessel or reduce process pressure
Set a current of 4 mA with the f+] and {-] keys
Meas. range end: Set rotary switch to "span”
Fill the vessal or increase process pressure

Sat a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"

10 Close the housing cover

The adjustment data are effective, the output current 4 ... 20 mA
corresponds to the actual level or pressure.

B~ d W AWK =

Information:
The corresponding current values must be catculated and set
respectively for adjustment with part fillings or emptyings.

Example: For a part emplying of 25 %, a current of 4 mA +
4 mA = 8 mA must be set, for a part filling of 75 %, a current of
4 mA + 12 mA = 16 mA. VEGADIS 12 then calculates the
vaiues for full and empty.

Proceed as follows for the adjustment of the integration time
with VEGADIS 12:

1 Open housing cover

2 Set rotary switch to “t"

3 Make sure that the integration time is set to 0 sec by
pressing the {-] key 10 times.

@ . 4 For every 1 sec. requested integration time, push the f+]
~ key once.

<

ps

u

&

)

=]

o

VEGADIS 12
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Set up

VEEA

Indicating elements

Adjustment steps, scaling

5 The integration time is the time required by the output’
current signal to reach 90 % of the actual height after
sudden level change.

Set rotary switch to "OPERATE"
7 Close the housing cover

6.2 Indication scaling

®\:G“
O

1685+

Fig. 9: Indicating elements of VEGADIS 12

1 Bargraph

2 Tendency indication

3 Digital value
e four positions as well as signa and decimal point
e individual scaling between -9999 ... +9999

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.

To scale, proceed as follows:

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)

Set rotary switch to "OPERATE"
9 Close the housing cover

N OO s W NN =

18
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VIEEA Sot up

The adjustrmentdataars efective, the outputcurrent 4 ... 20 mA
corresponds to the actual level.

VEGADIS
Q-Pulse Id
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Maintenance and fauit rectification

WEEA

Reactlon in case of fallures

Causes of malfunction

Fault rectification

24 hour service hotline

Check pressure compensa-
tion

Checking the 4 ... 20 mA slg-
nat

7 Maintenance and fault rectification .

7.1 Maintenance

When used as directed in normal operation, VEGADIS 12 is
completely maintenance free.

7.2 Remove interferences

The operator of the system is responsible for taken suitable
measures to remove interferences.

VEGADIS 12 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 measure to take is to check the output signal ag walt
as the atmospheric pressure compensation. The procedu
described below. Furnther comprehensive diagnostics can pe
carried out on a PC with the software PACTware™ and the
suitable DTM. In many cases, the causes can be determinedin
this way and faults can be rectified.

However, if these measures are not successiul, call the VEGA
service hotline in urgent cases under the pheone np. +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.

First of all open the housing cover. The indicated measured
value must not change. However, if the indicated value
changes nevertheless, the compensation of the atmospheric
pressure is not ensured. Check the breather facility on the
housing and the capillaries in the special cable.

Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.

20
Q-Pulse Id TMS904
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VE@ Maintenance and fault rectification

?

4 ... 20 mA signal not stable

e Level fluctuations

- Adjust integration time via PACTware™
e no atmospheric pressure compensation
- Check the capillaries and cut them clean
.9

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”

No voltage supply

Check cables for breaks; repair if necessary

supply voltage too low or load resistance too high
Check, adapt if necessary

v el

? 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.

7.3 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 for needed information.

e Print and fill out one form per instrument
e Clean the instrument and pack it damage-proof

VEGADIS 12
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Maintenance and fault rectification \E@

e Aftach the completed form and, if need be, also a saf.
data sheet outside on the packaging

s Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"

22 VEGADI
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Dismounting

VEEA

8 Dismounting
8.1 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.

8.2 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. 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.

VEGADIS 12
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9 Supplement

9.1 Technical data

General data

VEEA
@

316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571

Materials

~ Housing

~ Ground terminal

~ Inspection window of the indication

Weight

plastic PBT
316Ti/316L

approx. 0.5 kg (1.102 Ibs)

Ambient conditions

Ambient temperature
~ without display
~ with display

Storage and transport temperature

-40 ... +85 °C (-40 ... +185 °F)
-20 ... +70 °C (-40 ... +158 °F)

-40 ... +85°C (-40 ... +185 °F)

Electromechanical data

Cable gland
Screw terminals

2 x cable entry M20 x 1.5 (cable-g 5 ... 9 mm)
for wire cross-section up to 2.5 mm? (AWG 14)

Indicating and adjustment elements

Adiniatramt alamaant
AUjusunient gigmenis

Adjustment elements with display
Display (optional)

2 x 2 keys, 2 x 1 rotary switch
2 keys, 1 rotary switch

LC multiple function display with bar graph (20
segments, digital value 4-digit), tendency in-
dicator for rising or falling values

Adjustment circuit

Connection to

Connection cable to the sensor

VEGAWELL 72 4 ... 20 mA/HART, VEGABAR
74, VEGABAR 75

VEGA special cable with breather capillaries

Cable length max. 200 m

Voltage supply

Supply voltage

—~ without display 12...36 VDC

- with display 17 ... 36 VDC

24 VEGADIS 1
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| without display see diagram in the operating instructions
manual of the respective sensor

Electrical protective measures

Protection IP 65
Overvoltage category i
Protection class il

Approvals?
ATEX ia ATEX Il 2G EEx ia lIC T6

% Deviating data in Ex appiications: see separate safety instructions.

VEGADIS 12
Q-Pulse Id TMS904 Active 10/12/2014 Page 316 of 487



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Supplement

VEEA

9.2 Dimensions

VEGADIS 12 without display

100mm (3 15/16")

72mm (2 53/g4")

139mm (5 15/35%)

1@

g

o VEEA e )

\

130mm (5 1/g")

Fig. 10: VEGADIS 12 without display (protective cover optional)

VEGADIS 12 with display

82mm (3 15/g4")

135mm (5 5/16"}
118mm (4 41/p4")
108mm (4 1/4")

~

0 85mm (3 11/32")

-
M20x1,5 /

Fig. 11: VEGADIS 12 with display

26
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Industrial property rights

9.4 Trademark

20591-EN-071128

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.
Nézhere 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 informacién revise la pagina web http://www.vega.com

Nunnn npoayxumu dvpmsl BEFA 3awmwyaiotcs no BceMy Mupy npasamu Ha
WNHTENNEeKTYyanbHyio COBCTBEHHOCTb.
NansHerwyio nHopmauuio CMOTpUTE Ha caite hitp://iwww.vega.com

VEGAR = RELREFAR=RRF,
it — 358 2. % $ IR <http://www.vega.com>,

All brands used as well as trade and company names are
propenrty of their lawful proprietor/originator.

VEGADIS 12
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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

O € &

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 20591-EN-071128
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Operating Instructions

VEGABAR 74
4 ... 20 mA/HART

OrderNo: 1605494 _2

Process pressure/
Hydrostatic

WA000236.

B
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Supplementary documentation

Information:

Depending on the ordered version, supplementary documen-
tation belongs to the scope of delivery. You find this
documentation in chapter "Product description®.

Instructions manuals for accessories and replacement
parts

Tip:

To ensure reliable setup and operation of your VEGABAR 74,
we offer accessories and replacement parts. The associated
documents are:

e Supplementary instruclions manual 32036 "Welded socket
and seals"

¢ Operaling Instructions manual 32798 "Breather housing
VEGABOX 02"

s Operating instructions manual 20581 "External indicaling
and adjustment unit VEGADIS 12"

VEGABAR 74 - 4 ... 20 mA/HART
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About this document

VEEA

1 About this document
}

1.1 Function . ;
i

This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectitication,
Please read this information before putting the instrument into
operation and keep this manual accessibie 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
This symbol indicates helpful additional Information,

Caution: If this warning is ignored, faults or maliunc-

tions can result.

Warning: lf this warning is ignored, injury o persons and/or
serious damage to the instrument can result.

Danger: li 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 singfe action.

Sequence
Numbers set in {front indicate successive steps in a procedure.

B1LL040-N3-Z¢HBT
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For your satety

2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use

VEGABAR 74 is a pressure transmitter for measurement of
gauge pressure, absolute pressure and vacuum.

You can find detailed information on the application range in
chapter "Product description”.

Operational reliability is ensured only it the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.

Due to safety and warranly reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the salety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safely 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
Q-Pulse Id TMS904
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For your safety

VEEA

During the entire duration of use, the user is obliged to
determine the compliance of the required occupational s
measures with the current valid rules and regulations and ¥
take note of new regulations.

2.5 Safety approval markings and safety tips

The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity

VEGABAR 74 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendation NE 21 and is in CE conformity
with LVD (73/23/EWG).

Conformity has been judged according to the following
standards:

e EMC:
— Emission EN 61326: 2004 (class B)
— Susceptibility EN 61326: 2004 including supplement A

e LVD: EN 61010-1: 2001
VEGABAR 74 is not subject to the pressure device guidel '

2.7 Fulfilling NAMUR recommendations
VEGABAR 74 fulfills the following NAMUR recommendations:

e NE 21 (interference resistane and emitted interference)
o 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™,

m  Due to the flush diaphragm, no own pressure compartment is formed.

8120L0-N3-2e¥82
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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 installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions

Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.

Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:

e Chapter "Packaging, transport and storage"
e Chapter "Disposal"

EGABAR 74 - 4 ... 20 mA/HART
Q-Pulse |d TMS904
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Scope of delivery

Components

3 Product description

3.1 Configuration

The scope of delivery encompasses:

e VEGABAR 74 pressure transmitter

e Documentation

I

VEGABAR 74 consists of the

this operating instructions manual

Test centificate for pressure transmitters
Ex-specific "Safety instructions” (with Ex-versions)
if necessary, further cenrificates

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.

F/g 1: Example of a VEGABAR 74 with process fitting G1% A

Connaction cable

2 Housing with electronics
3  Process fitting with measuring cell

8
Q-Pulse |d TMS904
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Product description

J 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 adjustment/iindication 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
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Packaging

Transport

Transport inspection

Storage

3.4 Packaging, transport and storage

Your instrument was protected by packaging during trans’.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.

The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.

The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.

Unless otherwise indicated, the packages must be storec /
under the following conditions:

Not in the open

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation
Avoiding mechanical shock and vibration

Storage and transport tem- e Storage and transport temperature see "Supplement -
perature Technical data - Ambient conditions”

e Relative humidity 20 ... 85 %
10 VEGABAR 74 - 4 ... 20 mA/HART
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Mounting

Materials, wetted parts

Temperature limits

Connection

4 Mounting
4.1 General instructions

Make sure that the wetted parts of VEGABAR 74, especially
the seal and process fitting, are suitable for the existing
process conditions such as pressure, temperature etc. as well
as the chemical properties of the medium.

You can find the specifications in chapter "Technical data" in
the "Supplement".

Higher process temperatures often mean also higher ambient
temperatures. Make sure that the upper temperature limits
stated in chapter “Technical data" for the environment of the
electronics housing and connection cable are not exceeded.

)i

Ir

i

Fig. 2: Temperature ranges
1 Process temperature
2 Ambient temperature

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.

Q-Pulse |d TMS904

® Information:

1  VEGArecommends the breather housing VEGABOX 02 or the
indicatiorvadjustment VEGADIS 12. Both contain terminals
and a ventilation filter for pressure compensation. For
mounting outdoors, a suitable protective cover is available.

VEGABAR 74 - 4 ... 20 mA/HART
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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 s’
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
Q-Pulse |d TMS904
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5 Connecting to power supply

5.1 Preparing the connection

Note safety instructions Always keep in mind the following saiety instructions;

* Connect only in the complete absence of line voltage

» |f 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
overvollage arrester or VEGA type USB62-36G.X as external
overvoltage arreaster.

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 ditfer 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
requiremnent. When using one of these instruments, proteclion
class Ill is ensured for VEGABAR 74.

Bear in mind the following factors regarding supply voltage:

» Qutput 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)

s 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
the seal effect of the cable gland when connecting via

. VEGABOX 02 or VEGADIS 12. If electromagnetic interterence
is expected which is above the test values of EN 61326 for

28432-EN-070718
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industrial areas, screened cable should be used. For HART
multidrop operation we recormmend as standard practice.
use of screened cable.

Fig. 3: Connection of VEGABAR 74
1 Direct connection
2  Connaction via VEGABOX 02 or VEGADIS 12

Cahle screening and ground-  If screened cable is necessary, connect the cable screen on

ng 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.

Select connection Take note of the corresponding installation regulations for Ex
cable for Ex applica- @ applications. In particular, make sure that no potential equal-

tions isation currents flow over the cable screen. In case of
grounding on both sides this can be achieved by the use ~* 1
capacitor or a separate potential equalisation.

14 VEGABAR 74 - 4 ... 20 mA/HART
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Cannecting to power supply

5.2 Connection procedure

t connection Proceed as follows:

1

Wire the connection cable up 1o the connection compart-
menl. The bending radius must be at Jeast 25 mm.2

Connect the wire ends 1o the screw terminals according to
the wiring plan

Via VEGABOX 01 or VEGADIS Proceed as follows:

12
1

9

Snap connection housing onto the carrier rail or screw it to
the mounting plate

toosen 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
pulling on them

Tighten the compression nut of the cable entry. The seal
ring must completely encircle the cable

Connect the supply cable according to steps 3 to 8

10 Screw the housing cover back on
The electrical connection is finished.

?

Thea cennection cable is already precenfeclicned. Atter shertening the ca-
ble, fasten the typs plate with support again to the cable.

VEGABAR 74 - 4 ... 20 mA/HART
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Direct connection

Connection via VEGABOX 02

5.3 Wiring plan

Fig. 4: Wire assignment, connection cable

1 brown (+): to power supply or to the processing system

2 blue (-): to power supply or to the processing system

3 yellow: is only required with VEGADIS 12, otherwise connect to minus or
with VEGABOX 01 to terminal 39

4  Screen

5  Breather capillaries with filter element

0]0jJCjo]C

SENERE

2,
1,
4,
7%,
@
@
@

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the processing system

2 Screeny

Wire number

Wire colour/Polarity

VEGABAR 74 terminal

1 brown (+) 1

2 blue {-) 2

3 Yellow 2
Screen Ground

3 For customer-specific versions already connected with blue (-) when

shipped.

4 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

16
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Connecting to power supply

C action via VEGADIS 12

v«z@ak

NOT USED

—~ VEQADIS 12

Fig. 6: Terminal assignment, VEGADIS 12

AW~

Screen

Suspension cable

Breather capillaries

To power supply or the processing system
Control instrument (4 ... 20 mA measurement)

Wire number

Wire colour/Polarity

Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

8)

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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Ad|ustment volume

Adjustment system

Adjustment steps, adjustment

6 Setup

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 current of 4 ... 20 mA
according to the actual level.

6.2 Setup steps with VEGADIS 12

® 7ero - measuring range begin
& Span - measuring range end
s ti - Integration time

VEEA

TRAHSMITTER

®\ OPERATE

ZERD

eee -515|7IB _991 eieiﬁ

{mmsumsn ot nad i ‘“"“
\ N VEGADIS 12 (( 7

@
—@

Fig. 7: Adjusiment eferments of VEGADIS 12

I Rotary swilch: chogse the requested function
2  [+] key, change value {rising)

3 [-] key, change value {falling)

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 vollage 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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Adjustment steps, Integration
time

Adjustment steps, scaling

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”
Fili the vessel or increase process pressure
Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"

10 Ciose housing cover

The adjustment data are eftective, the outputcurrent4 ... 20 mA
corresponds to the actual level.

m ~N ®m U

Proceed as follows for the adjustment of the integration time
with VEGADIS 12;

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 0 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 fo reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close housing cover

The display cutputs 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 -8999 ...
+9999 via the adjustment module.

Proceed as foliows for scaling the indication of VEGADIS 12:

Open housing cover

Initial vatue: 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" !

Wwith the [+] and [-] keys you ecan adjust the requested
value, .g. 8888 (no decimal point)

~N D U AW N =

VEGABAR 74 - 4 ... 20 mAHART
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8 Set rotary switch to "OPERATE"
9 Close housing cover

The adjustment data are effective, the outputcurrent 4 ... 20TTA
corresponds to the actual level.

20 VEGABAR 74 - 4
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Connecting the PC to the
signal cable

7 Setup with PACTware™

7.1 Connect the PC with VEGACONNECT 3

~ —0

F/g 8: Connacting the PC to the signal cable

A wh

RS232 connection (with VEGACONNECT 3) or USB connection (with
VEGACONNECT 4)

VEGABAR 74

HART adapter cable

HART resistance 250 Ohm (optional depending on the processing)

Necessary components:

VEGABAR 74

PC with PACTware™ and suitable VEGA DTM
VEGACONNECT 3 or 4 with HART adapter cable (art. no.
2.25397)

HART resistance approx. 250 Ohm

Power supply unit

Note:

With power supply units with integrated HART resistance
(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary (e.g. VEGATRENN 149A, VEGA-
DIS 371, VEGAMET 381/624/625, VEGASCAN 683). In such
cases, VEGACONNECT 3 can be connected parallel to the
4 ... 20 mA cable.

&EP ABAR 74 - 4 . 20 mA/HART
-Pulse |d TMS904
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7.2 Connect the PC with VEGACONNECT 4

Connection via HART

a‘

vesesse
poasseed

=

g

Fig. 9: Connecting the PC via HART to the signal cable
1 VEGABAR 74

2 HART resistance 250 Ohm (optional depending on the processing)
3 Connection cable with 2 mm pins and terminals

4 Processing system/PLC/Voltage supply

Necessary components:

VEGABAR 74

PC with 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 parallel to the 4 ... 20 mA
cable.

22 VEGABAR 74 - 4 ... 20 mA/HART
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e

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.

Go via www.vega.com and "Downloads" to the item "Soft-
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.

m
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Reaction in case of failures

Causes of malfunction

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 Faulit 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.:

e Sensor

e Process

e Supply

e 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 belc
Further comprehensive diagnostics can be carried out on:;
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™

e no atmospheric pressure compensation

- Check the capillaries and cut them clean

812040-N3-2Ev82
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&

tion after fault rectifica-
tion

- Check the pressure compensation in the housing and
clean the filter element, it necessary

? 4 ... 20 mA signal missing
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.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

8.3 Instrument repair
If a repair is necessary, please proceed as follows:

You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".

By doing this you help us carry out the repair quickly and
without having to call back for needed information.

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
website www.vega.com under: "Company - VEGA world-
wide"

VEGABAR 74 - 4 ... 20 mA/HART
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9 Dismounting

9.1 Dismounting steps .

Warning:

A Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products efc.

Take note of chapters "Mounting” and "Connecting to power
supply" and carry out the listed steps in reverse order.

9.2 Disposal

The instrument consisis 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 1o 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 collecti
points. These may be used only for privately used produ
according to the WEEE directive.

Correct disposal avoids negative effects to persens and
environment and ensures recycling of useful raw materials.

Materials: see chapter "Technical data"

If you cannct dispose of the instrument properly, please
contact us about disposal methods or return.

8120L0-N3-2EV8E
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! Technical data

General data

Supplement

Manufacturer

Type name

Parameter, pressure
Measuring principle
Communication interface

VEGA Grieshaber KG, D-77761 Schiltach
VEGABAR 74

Gauge pressure, absolute pressure, vacuum
Ceramic-capacitive, dry measuring cell
None

Materials and weights

Material 316L corresponds to 1.4404 or 1.4435

Materials, wetted parts
Process fitting
Diaphragm

Seal

)

Seal process fitting thread Gz A,
iz A

Materials, non-wetted parts
Housing

Ground terminal
Connection cable

type label support on cable

Weight

316L
sapphire ceramic® (99.9 % oxide ceramic)

FKM (e.g. Viton), Kalrez 6375, EPDM, Chem-
raz 535

Klingersil C-4400

316L
316Ti/316L
PUR, FEP, PE
PE-HART

08 ...8kg (1.8 ... 17.6 Ibs), depending on
process fitting

Output variable

Output signal

Failure signal

Max. output current

Damping (63 % of the input variable)
Step response or adjustment time
Fulfiled NAMUR recommendations

4 ... 20 mA/HART

22 mA (3.6 mA), adjustable
22,5 mA

0 ... 10 s, adjustable
70ms (t: 0s,0... 63 %)
NE 43

‘ltional output parameter - temperature
Processing is made via HART-Multidrop

VEGABAR 74 - 4 ... 20 mA/HART
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Range -50 ... +150 °C (-58 ... +302 °F)

Resolution 1°C (1.8 °F) ‘
Accuracy

— inthe range of 0 ... +100°C
(+32 ... +212 °F)

— intherangeof -50 ... 0 °C
(-58 ... +32°F)and +100 ... +150 °C
(+212 ... +302 °F)

+3 K

typ. 4 K

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

J Overload, max. pressure® | Overioad, 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

-

bar/-100 kPa

.. 2.5 bar/0 ... 250 kPa

50 bar/5000 kPa -

-

bar/-100 kPa

.. 5 bar/0 ... 500 kPa

65 bar/6500 kPa -

-

bar/-100 kPa

.. 10 bar/0 ... 1000 kPa

90 bar/9000 kPa

-

bar/-100 kPa

.. 25 bar/0 ... 2500 kPa

130 bar/13000 kPa -

-

bar/-100 kPa

olo|lojo|o]lojolo ]| o

.. 60 bar/0 ... 6000 kPa

200 bar/20000 kPa -

-

bar/-100 kPa

-1 ... 0 bar/-100 ... U kPa

35 bar/3500 kPa

-

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

oy

bar/-100 kPa

-1 ... 10 bar/-100 ... 1000 kPa

90 bar/9000 kPa -

-

bar/-100 kPa

-1 ... 25 bar/-100 ... 2500 kPa

"y

130 bar/13000 kPa bar/-100 kPa

-1 ... 60 bar/-100 ... 6000 kPa 300 bar/30000 kPa -1 bar/-100 kPa
-0.05 ... 0.05 bar/-5 ... 5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa
-0.1...0.1 bar-10 ... 10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa

&  Limited to 200 bar according to the pressure device directive.

28

VEGABAR 74 - 4_... RT
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I Nominal range Overload, max. pres- Overload, min. pressure
sureb)

-em ... 0.2 bar/-20 ... 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
-0.5 ... 0.5 bar/-50 ... 50 kPa 35 bar/3500 kPa -1 bar/-100 kPa
Absoiute pressure
0...0.1 bar0 ... 10kPa 15 bar/1500 kPa
0 ... 1 bar/0 ... 100 kPa 35 bar/3500 kPa
0 ... 2.5 bar/0 ... 250 kPa 50 bar/5000 kPa
0 ... 5 bar/0 ... 500 kPa 65 bar/6500 kPa
0 ... 10 bar/0 ... 1000 kPa 90 bar/9000 kPa
0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa
0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa

Reference conditions and influencing variables (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1

— Temperature +15 ... +25 °C (+59 ... +77 °F)
- Relative humidity 45 ... 75 %
ir 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 installation 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

n  Incl. non-linearity, hysteresis and non-repeatability.

VEGABAR 74 - 4 ... 20 mA/HART
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Deviation with absolute pressure measuring range 0.1 bar
— Turn down 1:1 up to 5:1 <0.25 % x TD ‘
—  Turn down up to 10:1 <0.05% x TD

Influence of the product or ambient temperature

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 ... +100 °C (+212 °F), reference temperature
20 °C (68 °F):

Average temperature cosfficient of the zero signal

—  Turn down 1:1 <0.05 %/10 K
— Turn down 1:1 up to 5:1 <0.1 %/10K
— Turn down up to 10:1 <0.15 %/10 K

Outside the compensated temperature range:

Average temperature coefficient of the zero signal

—  Turn down 1:1 typ. <0.05 %/10 K

Tharmal 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 stablility (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digltal 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 + Fstan

Fper = ‘/((FT)2 + (FK,)Z)
With

- Fioa: Total deviation
- Fpen: Basic accuracy
—  Fgap: Long-term drift

30 VEGABAR 74 - 4 ... 20 mA/HART
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— Fs: Temperature coefficient {influ-
~nce of medium or ambient tem-
erature}

—~  Fg;: Deviation

Ambient conditions

Ambient, storage and transport temperature
- Connection cable PE
— Connection cable PUR, FEP

-40 ...
-40 ...

+60 °C (-40 ...
+85 °C (-40 ...

+140 °F)
+185 °F)

Process conditions

The specitications of the pressure stage are used as an averview. The specifications on the

type plate are applicable.

Pressure stage, process fitting

— Thread 316L

— Thread Alu

- Hygienic fittings 316L

- Flange 316L, flange with extension
316L

PN 60

PN 25

PN 10, PN 16, PN 25, PN 40
PN 40 or 150 Ibs, 300 ibs

uct temperature depending on the measuring cell seal

- FKM (e.g. Viton}
- EPDM

- Kalrez 6375 (FFKM)
— Chemraz 535
Vibration resistance
Shock resistance

-20 ... +100 °C (-4 ... +212 °F)

<40 ... +100 °C (-40 ... +212 °F), 1 h: 140 °C/
28B4 °F cleaning temperature

<10 ... +100 °C (+14 ... +212 °F)
«30 ... +100 °C (-22 ... +212 °F)

mechanicalvibrations with4 gand5 ... 100 Hz®
Acceleration 100 g/6 ms®

Electromechanical data

Connection cable
- Contiguration

- Wire cross-section

— wire resistance

— Standard length

— max. length with VEGADIS 12

four wires, one suspension cable, one breather
capillary, screen braiding, metal foil, mantle

0.5 mm? (AWG no. 20)
<0.036 Ohm/m (0.011 Ohm/ft)
6 m (19.685 ft)

200 m (656.168 ff)

4  Tested according o the regulations of German Llgyd, GL directive 2.
% Tasled according to EN 60068-2-27.
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~ Min. bending radius at 25 °C/77 °F

—~ Diameter

25 mm (0.985 in)
approx. 8 mm (0.315 in)

~ Colour - standard PE Black
—~ Colour - standard PUR Blue
~ Colour - Ex-version Blue
Voltage supply
Supply voltage
~ Non-Ex instrument 12...36V DC
~ EEx ia instrument 12...29V DC
Permissible residual ripple
~ <100 Hz Ugg <1V
~ 100Hz ... 10 kHz Usgs <10 mV
Load see diagram
Q

—

<I®

Fig. 10: Voltage diagram VEGABAR 74
HART load

Voltage limit Ex instrument
Voltage limit non-Ex instrument
Voltage supply

H W~

Load in conjunction with VEGADIS 12 see diagram

32
Q-Pulse |d TMS904
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O =

i 1 ] ] 1 ! i @
18 24 29 3 3V
Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12
1 HART load
2 Voltage limit Ex instrument
3 Voltage limit non-Ex instrument
4 Voltage supply
Jrated overvoltage protection
Nominal leakage current (8/20 ps) 10 kA
Min. response time <25 ns
Electrical protective measures
Protection IP 68 (25 bar)/IP 69K
Overvoltage category n
Protection class il
Approvals'®
ATEX ia ATEX Il 1G EEx ia IIC T6; ATEX Il 2G
EEx ia IIC T6
Ship approvals GL, LRS, ABS, CCS, RINA, DNV
Others WHG

9 Deviating data in Ex applications: see separate safety instructions.

VEGABAR 74 - 4 ... 20 mA/HART
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10.2 Dimensions

VEGABAR 74 - threaded fitting
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GM

.
3
a
22
€
13
o
0
~N
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RIE (16"
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s
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g
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215,5 mm (8 31/g4")

€l~ SW 46 mm
€13 113/4g"
S|E il (113/15")
if G1%4A
NPT1%
955 mm
(2 1/gs")
GG/GN
64,5mm
(235/4")
I
El3
0|s
3l

==
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Fig. 12: VEGABAR 74 threaded fitting: GV = G¥% A manometer connection EN 837, Gl = G% A inner G¥% A, GG = C
GN = 1% NPT, GM = G1% A 70 mm, GR = % NPT inner ¥ NPT
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ABAR 74 - hygienic fitting 1
=
E —_—
o E, ©41,6 mm 5 3
E;z - (1 4/gs") 3 g
of - e g
£ 3
3 £ 5
= = <
© ° o SW 46 mm
(113/16%)
4]
d I g
l°_51ﬂ"L| 0 64 mm 078 mm
(2 Viea") (2 33/g4") (35/4")
cC CA LA
2 $ 3
) ® il
3 = <
£ 2 £
w
o - ~
& ~ o
SW 46 mm SW 46 mm
o= cginl Ty |
T k= 7
— - 4
084 mm @ 66 mm 078 mm/292 mm
(35/18") (219/32") (3 5/g4"/ 35/g")
TA T8 RA/RB

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 1%", CA = Tri-Clamp 2*, LA = hygienic fitting with compression nut
F40, TA = Tuchenhagen Varnivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to

DIN 11851
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VEGABAR 74 - hygienic fitting 2 ‘
s - ~
g 8416 mm 3 ‘s
x (1 41/g4") 7 :’\:
E @ @
: : :
o~ ~ M~

& &
SW 75 mm
74 (28Uss”)
]

KA 960 mm 9 66 mm
(2 23/g4") (2 19722°)
©95 mm 6105 mm
(347/gs") (49/4")
KH AA
- —
3
8 o —
o) 3
3
£ el _
~ £ 'ﬁ
8 S
8| &
[l b E
T 2]
3 T
. | E %
= aln
! 070 mm ! o
(23/a")
2 150 mm L_M"‘_J
(525/3,") ) (325/g4")
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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ABAR 74 - flange connection

g
~ © 41,6 mm
€ 141/g4"
£ (141/g4")
0
&~
i
d2 l |
T T ]9 T K
e || " [
4
K o ——
D
EA, FB, FE, FQ, FH, FI d5
TV, TS
® [on|en] D] b | k ) | ot RL| d5
EA 40 | 40 |5 203" | 48/ga" |4 21/ps"| X0 450" |3 15120"| Vg"
FB 50 | 40 | 6" [25/5" [450p"| 4X0 456" |4 Ves' | Ve'
FE 80 40 | 77" | 151" |6 19/a4"| BXxO45/es” | 576" | V" -
@ | ~Iws| o] b] « @2 |a| ]| R
FQ 1%" | 150 5" | 116" |3 1414¢"| dxa S’ | 278" | g -
FH 2 | 150 | & | s | 4| axesie | 35| e -
FI 3 | 150 | 7w | o | 6 | axesw | 6 | e
@ |on]en] D | b | Kk @@ || 1] A]d
™V | 50 | 40 {6 |2 |4sus| axassis (4| v | @ [ 1w
TS 80 | 40 | 774" | 151" |6 10/6s®| Bxa4stas” [ 576" | Ve 1"

Fig. 15: VEGABAR 74 - flange connection

Flange with extension
Order-specific

A WRN -

Flange connection according to DIN 2501
Flange fitting according to ANS! B16.5
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VEGABAR 74 - threaded fitting for paper industry ‘
T
64,5mm
{2 3%/84")
3 a 41.6mm Z@j
H (Tt}
H 3
Osw46
Mddx1,25
BA/BE

Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = Md4x1.25

8120.0-N3-2€v82
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ABAR 74 - extension fitting for paper industry

64,5mm
(238/64")
2
G
© 41,6 mm ;
13 1 41/g " e
£ (1 41/g4") :
2 £
o 85 mm ;
(3 11/32%) e~
1, jp14mm € ;g
T esisey 2l . .
N I N N
il ] il ]
1 ' £ 3
I ~E
ol & © 48 mm
b (157/e4")
o115 mm
(417/3")
FT/EV
e
e
E 2 41,6 mm
3 (141747

16 mm
(s/8”)

2115 mm
(4 17/32")

@ 38 mm
(11727

EG

Fig. 17: VEGABAR 74 - extension fitting for paper industry: EV/FT = absolutely flush for pulper (EV 2-times flattened), EG =
extension for ball valve fitting (L = order-specific)
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10.3 Industrial property rights

10.4 Trademark

VEGA product lines are global protected by industrial property rights. ‘
Further information see http://www.vega.com
Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschitzt durch gewerbliche Schutzrechte.
Nahere Informationen unter http://www.vega.com

Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelte.
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 industnal.
Para mayor informacion revise la pagina web http://fwww.vega.com

Junun npoaykumn hrpmel BETMA 3ayulyaroTcs no BCeMy MUpY npaBamu Ha
VHTENNEKTYanbHY COBCTBEHHOCTD.
fanebHedwylo uhdopmauuio CMOTpUTE Ha caiTe http://www.vega.com

VEGARFI” RELRIFAR=RERP .
i# — 5B Rk LR <http://www.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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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
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FELECTRICAL SERVICES o

A.B.N. 29 099 635 668
1 Harvest Street YANDINA 456 Tel: (0O7) 5446 7133 Fax: {(O7) S4448 8118
Email: vince@whelan.com.au Web: whelan.com.au

z:\office\2010word\certificate of test - 2010.doc

[ATESTING AND COMPLIANCE ( ,Sectea )

installations
C E RTl FICATE O F . Issued in accordance with s159 of the Electrical Safety Regulation 2002
(Please mark relevant check-box) \[ZKESTlNG AND SAFETY ( e?ﬁ?g::ﬁt )
Issued in accordance with s15 of the Electrical Safety Regulation 2002
* Work performed for:
* Name QUEENSLAND URBAN UTILITIES
Title Given name/s Surname
* pddress  ©f- SP043 St. CONEL STREET
Street
NUDGEE BRISBANE 4014
Suburb/town Postcode
* Electrical installation / equipment tested (detailed list of all work done):
* New Switchboard with new 3x 16mm Mains.
* Mains insulation resistance test.
* New main earth & earth continuity test.
* Earth bonding to main earth link & all switchboard components.
* Switchboard Insulation Resistance test.
* Power on polarity test.
* RCD tests.
*Dateoftest 09 / 03 / 2010 * Electrical contractor licence number 42653

Name on contractor licence Whelan Electrical Services P/L

Electrical contractor phone number 07 5446 7133

For electrical installations, this certifies that the electrical installation, to the extent it is
affected by the electrical work, has been tested to ensure that it is electrically safe and is in
accordance with the requirements of the wiring rules and any other standard applying under
the Electrical Safety Regulation 2002 to the electrical installation.

For electrical equipment, this certifies that the electrical equipment, to the extent it is affected
by the electrical work, is electrically safe.

Name SHANEWRIGHT

Persgfi who perfogRied, or pgrs nwho is responsible for work
Signature : Date 20 / 04 / 2010

* Indicates a mandatory field V2.02-2008
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NMultitrode

| MTRIMTRA Installation & Troubleshooting

/1 Introduction

The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN
rail attachment on the back, making a snap-on-snap-off instaliation. Any number of relays can be easily
added to the DIN metal rail then wired together to form a complex pumping system that other wise may
have to be controlled and operated by a programmed PLC. -

The relay is normally matched with the MultiTrode probe which works in conjunctlon with the relay and
uses the conductivity of the liquid to complete an electrical circuit.

2 Electrical Overview

There are;10 screw terminals on the unit. Facing the relgy as
shown, we look at the bottom terminals (left to right): -

+ Lo—(Charge mode). This is the point when the probe is dry
the relay will turn on.

+ Lo —(Discharge mode). This is the point when the probe in the
tank is dry the relay will turn off.

*2slza[zs§15]'sa
[T om U/l

MULTITRODE

) . » Hi— (Charge mode). This is the point when the probe in the
Liquid Level . .
control Relay tank is wet a relay will turn off

& Mocal MTR-2 ) . o .
B s i » Hi- (Discharge mode). This is the point when the probe in the

[ ~ 240YAC . .
tank is wet a relay will turn on.

+ C-iscommon earth. All earth bonding must be terminated
here for correct operation.

- “L*"is"live” (240V AC)
- + “N"is “neutral” (240V AC)

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded
back to C on the relay unit.

3 DIP Switches
3.1 DIP Switches

(See Wiring Diagram for full program functions.)

311 DIP1&2

DIP 1 and 2 controt the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a
higher sensitivity inside the relay is required.

3142 DIP3,4&5

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the
sensors momentarily, and false activation cannot be tolerated.

3143 DIP6
DIP switch 6 controls the charge/discharge function. Set “ON" for charge, and “OFF" for discharge
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mUE%EFQd@ - MTR/MTRA Installation & Troubleshooting

3.2 Relay Contacts & their Applications

3.21 Contacts 15,16 & 18

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are
triggered simultaneously. An example is when in discharge mode, (see Figure 1).

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on
the pump, contacts 15 and 16 are open, with, 15 and 18 closed.

In advanced applications this state change may be fed into a logic device to indicate the pump is running
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation
that a change has occurred in the relay.

3.2.2 Contacts 25 & 28

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used for turning on
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet
and in charge mode turn on the pump when the bottom sensor is dry.

4 Practical Overview

4.1 Discharge Mode — DIP switch 6 set to “OFF”

(" . — ) HA(f T\ )
Ground Level BT . o ] ’ '
l‘lllll‘lll“l' ‘.\i m )/ B ""l.‘l-ll - Fo i'T .’“‘."‘"}i%}« "
Gravity - p g = & ; » Pump DIDIDID @] Pump Contactor
Inflow » i N Quttlow
s Bl e BB Bl
PB2 | 117 ey M gu—
S g Lz, e, MaUITRODE
O oo :; Conist Bean
IS (B ] o K
: H T S [ ol

Power

Figure 1 — Discharge Mode

Figure 1 shows two probes, (PB1 connected to st Q’”
Lo and PB2 connected to Hi). The pit is mostly
underground and there is a gravity-fed inlet at the
top left-hand side. The pit is empty with PB1
completely dry. Dipswitch 6 is set to “OFF.”

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current
flow. The level starts to rise and covers PB1.

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below P82
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump
stops.
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4.2 Charge Mode — DIP switch 6 set to “On”

Pump Contactor

.m..-‘l,{T:': Note Dip Switch
; - Lizisdever-g—— Setlings

Lc ‘
®J S
, . !
I P
Gravity Outflow —L

Ground Level PO ;

Pump Inflow

Figure 2 — Charge Mode

Note: “C” is connected to common bonded earth. The unit will not operate correctly if not earthed.
Let's look at the same relay but in a tank that is . scivarey @ o7

charging (DIP 6 is now on). See Figure 3, where
liquid is being pumped into a tank, and
discharging through a gravity feed, the tank is on

un

steel stands “x” metres above the ground. -

RS

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to
below PB1 (Lao), and the pumps restarts to fill the tank.

The pump will continue to fill the tank until PB2 (H!), becomes wet again.

4.3 MTRA Relay with Alarm (Discharge Applications Only)

= @ = T
Irallicdbiard i atly
s ) el et B

17118 140 [ HI ] 8L
G e

Liquld Levet

Power

To Pump or Contactor

Figure 3 - MTRA Operation
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Mulkitrode

MTR/MTRA Installation & Troubleshooting

The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output,
and does not have a charge mode. The planned application is to close a contact to illuminate a warning
alarm light. . Various other applications have included introducing a third probe to latch another relay.

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop.

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse
into another device with the common cause to warn human beings that a spill is due to occur. [f the
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops
the light from flashing or the foghorn from sounding.

5 Most Common Installation Problems

The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic
bucket, have instalied the probe in a plastic tank or have no good earthing in the vessel you will need to
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring.

Now is the time to check the relay by using “the bridge testing line technique” remember you must
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DIPswitch settings from 1 to 6
should be off.)

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay
box, observing all safe electrical practises. You should have one black wire and one red wire free.

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the
red wire to Lo — nothing should happen (if it does return the relay for replacement or repair*). Now
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the
relay should be returned for repair*).

6 Troubleshooting

I have checked all the DIPswitches and settings

but in discharge mode as soon as the bottom
sensor gets wet the pump turns on then turns off
almost straight away.

* This is the most common problem encountered with relay set up

and commissioning, the probe in the bottom of the tank is wired
into the Hi terminal instead of the Lo terminal.

The installation went fine but now and again the
pump will not turn on even though | am sure the
probe is wet.

Check the sensitivity level set on the relay, some times the level is
set for foul water but due to changes in the flow the water
becomes grey or clear, try changing the setting from 20K(} to
80K} and monitor the results carefully.

All wiring is complete and all DIPswitches have
been checked but the pump will not turn on at all.

If you have completed the test schedule for the relay and it passed
then check the wiring to the sensors ~ for this is now where the
problem lies or in the earthing arrangements. If possible check
the resistance between the sensor cable and the steel sensor on
the probe to prove a solid connection,

* Please contact your distributor or agent before returning any product for repair or warranty claim.

Mmultitrode

Sydney—Australia
Ph: +61 28533 7735
Fx: +61 2 9533 7790
Visit www.multitrode.com.au for the latest information

MultiTrode Pty Ltd—Australia
Ph: +61 7 3340 7000
Fx: +61 7 3340 7077
E-mail: sales@multitrode.com.au

MultiTrode Inc—USA

Ph: +1 561 994 8090

Fx: +1 561 994 6282
E-mail: sales@multitrode.net
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RELAY PROGRAM FUNC~ S
MuSriTRODE RELAY 240VAC TR 2) INSTALLATION SHI_I. NO1 e
CONTROL OF THREE APPLIANCES IN A CHARGING SITUATION i Nz SENSITIMTY
RELAYS PROGRAMMED FOR [ RELAY DIP SWTCH SETTINGS —— Concentrated Acids,
—lnc siant cotiotion 1 19 ' DISCHARGE WODE USE 918 MO 168 | o o0 | 41 () AcidaAlkdines, Diluted
| 18 13 u NOTE =20K ohms sonzithvity i i i FOR m%'hwm&rrms ALWAYS brine,Sea water
| b Ty - — ‘ v vy . ON  OFF |20KQ Jopducomese offuent
| I N N = Y - s S s O On [BOKQ Loy duete Tuias
e e T ——<] be Seoommodated If required f " | |—spaciNe [ 375 DELAY ON ACTIVATION
H - 3 MISNTMTJM OFF OFF OFF Zero Seconds
A T s v - -4 OFF OFF ON 25 Seconds
H - s OFF ON OFF 5 Seconds
H- 6 'r:-n 'ﬁm ':!“m:‘ OFF ON ON 10 Seconds
-7 ol |3 e by R4 1} ot g —HIE ON_OFF OFF 20 Second
scpgmesrrael )77 B f=S NB =S B S A 2 Soonts
MUL . m § ews] § (v
CHOSEN Lot ALARY A -9 10 OORE CAALE TOTHIT [OTHIT ﬂ'ﬂ TOTH uu{m ON ON OFF 80  Seconds
SET PONT H - 10 ON ON ON 160  Seconds
6 MODE
_EHULmoog_ —— ==k —_— 1 1 OFF Discharge
%A;?mmn mﬁwzsmmw sr;nc:;:jno MOOE = own = poweR = Pen ON Charge
RELAY SIAHDRY CONNECTED FOR ACTIVATION AT SENSOR fm n MTR DIMENSIONS IN mm.
FIGURE-4 WARNING: Always separgte probe cables from power wiring
ON—-OFF CONTROL IN A CHARGING SITUATION SINGLE POINT OPERATION IN A CHARGING SITUATION
RELAY DIP SWITCH SETTINGS
M) MY
- L
. H -1 | =
! g - 2
: 1.
H - 4
H - 5
H- 8 Low H T Onge L.r;;
m%%m -7 SET PONT 3 h‘ﬂ'f 1 Und Lovdl
BH [} o=
H- 8 aave| (3 o
- MULTITRODE LI
Glgﬂr%ﬂm - 10 SINGLE SENSORED PROGE LOLHIICH [
NUL#TT%ODE
10 SENSOR MULTI TRODE PRME CONNECTED TO SINGLE = poweR L = POMR TAATGH SRTY = RO
MTR RELAY SET IN DISCHARGING MODE LPAY 1 SINGLE SENSOR PROBE CONNECTED TO SUPPRLY = WG DA
RELAY CONNECTED FOR ACTIVATION AT SENSOR #10 SINGLE MTR RELAY IN CHARGING MODE e —
DEACTIVATED AT SENSOR #7 ACTIVATION AND DEACTIVATION AT SAME POINT TS DAL |
FIGURE-S RGURE~S - ~ N .- by HOLITTRODE Pty. Lid
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iy
iy o
wenumay] NOTE:
S / mm:-m
CHOSEN H ALAS -9 | = hmmuge 0 oon
T PoNT be accommodated If required
-2 a shown dotied
-3
- 4
- B
CHOTEN STANDEY PP
START GET POMT -8
-7
CHEESEN TUTY PP
FIART BET PONT - B .
CHOSEN AP BTOP -~ 8
pu AN ( e 10 CERY CABLE
MULTITRODE
MULT) SOOND PRI

RELAY DUYY CONMNECTED FOR ACTIVATION AT SENSOR DEACTIVTION AT FID
RELAY STANDHY CONNECTED FOR ACTIVATION AT DEACTIVA AT po
RELAY ALAHM CONNECTED FOR SINGLE POINT ACTIVATION AT 1

FIARE—4

10 SENSOR MULTITRODE PROBE CONNECTED TO 3 WTR RELAYS SET (N DISCHARGING MODE]

[—-— RELAY DIP SWITCH SETTINGS ——
HICH ALARM RELAY

MULTITRODE RELAY 240VAC (MTR 2) INSTALLATION SHEET. NO2

CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION

1 RELAYS PROGRAMMED FOR
—DISCHARGING DUTY, STANDEY
— —CHARGING ALARSI
| zL —tnetant acthotion
"1 —20K, chms sensithvity

£xT
STANDBY ALARM  bycroiAGING MODE, LOW
" % ALNSH RELAY SET DI CHARGE

L L L3 1 L

STanteT HM
PUNP ALARM
CONTROL urrm
——SPACING
r i Smm
MINIMUM
w
T
§ o]
§ it -
= poww = PowmR
EUPPLY SUPPLY

WARNING: Always separate probe cables from power wiring

RELAY PROGRAM FUNCTIONS

TPL

ON—OFF CONTROL IN A DISCHARGING SITUATION

| = S S Y v ¢ S e S S
1
D D~ BN e WM =

§
1
-
Q

MUL E
WALT EENORD PRCSE

10 SENSOR MULT TRODE PROBE CONNECTED TO SINGLE
MTR RELAY SET IN DISCHARGING MODE

RELAY CONNI FOR ACTIVATION AT SENSOR §#7
DEAC'IT\;ATED ENSOR 10

SINGLE POINT OPERATION FOR DISCHARGING

MULTITROOE
SINGLE EFNSORED

.

1 SINGLE SENSOR PROBE CONNECTED TO
SINGLE MTR RELAY IN CHARGING MODE

ACTIVATION AND DEACTIVATION AT SAME POINT
FGLRE—&

EH[NE SENSTIVITY
i 2
Concentrated Acida,
OFF  OFF 1k Q Minarals, Alkallnes
Acidn,Mlkdines, Dluted
OFF ON |4k ) poonteanes
Sulloga,Sewage effluent
ON  OFF | 20kQ) Tomriucter
Low conductive liqulda,
ON_ ON | BOKQ pyriied water .
3 4 5§ DELAY ON ACTIVATION
OFF OFF OFF Zerc  Seconds
OFF OFF ON 2.5 Seconds
OFF ON OFF 5 Seconds
OFF ON ON 10 Seconds
ON OFF QFF 20 Seconds
ON OFF ON 40  Saconds
ON ON OFF 80  Saconds
ON ON ON 160 Seconds
6 MODE
OFF Discharge
ON Charge
SPECIFICATIONS
SENSOR VOLTAGE 12VAGC NOMINAL
NO OF OUTPUTS 2 5ETS, 1 NO & 1 CHANGEOVER
CONTACT RATING 5 AMP 250VAC RESISTIVE
CONTACT UFE 16° OPERATIONS

DISPLAY LEDS

SENSITVITY  (OHMS)
MODE
DELAYS (SECS)

WORKING TEMP C(F)

Q-Pulse Id TMS904

Active 10/12/2014

SUPPLY VOLTAGE(+—10X)

POWER CONSUMPTION
DIMENSIONS mm (inches)

TERMINAL SIZE mm (In)

MOUNTING ARRANGEMENT

240, 110, Z40VAC, 20/00Hz
24, 12voC

3.4VA (MAX)

H74{2.78) X w45(1.7D)
X DI1H4.5)

2 X 2.5mm? (0.84*INCH)

GREEN ~ POWER ON
RED - ACTIVATION

DIN RAIL OR 2X4mm SCREWS
(3ne7)

SELECTABLE VLA SWITCHES
K 4 20K, 80K

SELECTAELE VIA SWITCHES
CHARGE /DISCHARGE

SELECTABLE VRA SWITCHES
23, 3, 10, 20, 40, 20, 180

MINUS 10° € (+14* F)
PLUS 60° C (140° F)

Page 374 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

RELAY PROGRAM FU - "~IONS

Lo
—-— T
Ly MTR-DC WIRI  DIAGRAM o R
T ‘re’ i -CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION € #25 o #2e. SETTING SENSITIVITY
[ REUY 0P ST SETIHGS —————— ;gamnﬁr; Uc])_R ré;?ﬁ. NAAILARMS ALWAYS CONNECT i 2
RELAYS PROGRAMMED FOR Concentrated Acids,
s . ~OISCHARGING QUTY, STANDEY NOTE: A SEPARATE SENSOR MUST BE USED OFF  OfF | Tk Q  po i Aol
parate corthing of tonk —Instant activotion nerais, alines
usually unnecessary —20k Ohm sensitivity FOR EACH PROBE INPUT. - - -
* UNDER NO CIRCUMSTANCES OFF  ON | 4k () Acids.Akalines, Diluted
CONNECT HI OR LO TERMINALS TOGETHER. brine,Seo water
L HIGH ON  OFF 0kQ Sullage,Sewoge effluent
gg?s;gn#m - ; ) C%LNATRR%L 2 E(:)v:vn cwgr:iiructive liquids
) f - ON oN 1 80k(2 Purified water '
s @ o E@ @@ 3 4 5 DELAY ON ACTIVATION
CHOSEN STANOBY PUMP -6 TERMINAL e | i | — ] OFF OFF OFF Zero Seconds
cno-SEN U PUMP ° ; | ZSL%Bﬁ(?_H/S._]'& 25L%&ﬁ6 I 15.:'IFB ZSL%&] 16 u&’l:@ OFF OFF ON 25 Seconds
- HIGH ALARM PO¥R — v h
START SET POINT - 3 20, oo || || o wnmone || |[ o T wuinrooe OFF ON OFF 5 Seconds
CHOSEN PUMP STOP —_< - 10 3 SENS. A 1 Liquid Leve SENS. A 1 Liquid Level SINS. A 1 Liquid Level
SET POINT(S) 4 2l |z conva Reior ol |z contio Retoy|ll llispz | |2 conval Reoy OFF ON ON 10 Seconds
H STANDBY ON glt::: 4 lodet WIR-5 %5: z uoddl WIR-5 %35 ';‘ Moddl MTR-5 FE OFF
T e = P Bl [ 7o aoe | ||Bael ON OFF O 20 Seconds
PROSE i q STANDBY DI JLOLHIIC+] + 7 =]f |LOTHIICH +T = [OTHIJC+T +] = ON OFF ON 40 Seconds
1 ras\|fan) an ON ON OFF 80 Seconds
SELECT @_ @ @ { @@
DESIRED LEVELS === = ON ON ON 160  Seconds
= | 1 J_— -J_— T 6 MODE
10 SENSOR MULTITRODE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE = POWER = POWER =  POWER . -
RELAY DUTY CONNECTED FOR ACTVATION AT SENSOR #8 DEACTIVANON AT #10 SUPPLY SUPPLY SUPPLY OFF Discharge
RELAY STANDBY CONNECTED FOR ACTNATION AT SENSOR #6 DEACTIVATON AT #10 0
RELAY ALARM CONNECTED FOR SINGLE POINT AT SENSOR 1 N Charge

FIGURE~1 WARNING: Alwoys separate probe cables fram power wiring SPECIFICATIONS
SENSOR VOLTAGE 12VAC NOMINAL
ON—-OFF CONTROL IN A DISCHARGING SITUATION SINGLE POINT OPERATION FOR DISCHARGING
NUMBER OF QUTPUTS 2 SETS, 1 NO & 1 CHANGEOVER
RELAY DIP SWITCH SETTINGS
RELAY DIP SWTCH SETTINGS CONTACT RATING S AMP 250VAC RESISTIVE
RELAYS PROCRAMMED FOR .
—Discharging 5
RELAYS PROCRAMMED FOR —Instant activation CONTACT LIFE 10" OPERATIONS
~-Discharging —20k Ohm sensitivity
~Instont activotion _ —
CONTROLS DIMENSIONS mm H74 X w45 X D114
PN t-— Seporate eorthing
L Shnocossary”” TERMINAL SIZE 2 X 2.5mm?
-1 — - S t rthit f unnecessary mm .omm
-2 l:::r:siula}: ur‘:r;\qecgssory ;‘!I-_'GI'HPm?M 7]
-3 PROBE n n )t 1 DISPLAY LEDS GREEN - POWER ON
. MUL I RED - ACTIVATION
4 CDRE CABLE @ S5[2816 115118
2 J <0 TING ARRANGEMENT DIN RAIL OR 2X4mm SCREWS
-6 TERMINAL FRNINGHE 20 M_UL]HRODE MOUNTING A GEMEN mm
CHOSEN PUMP START -7 STRIP TRl T ﬂns, A ] Lauic Leve f]{
SET POINT . I i WMULTITRODE FUA| |3 Conteol Reloy SENSITIMITY  (OHMS) SELECTABLE VIA SWITCHES
1 ACIVATED V! 1K, 4K, 20K, 80K
- g 2 SENS. A it Liuid Leva L"[ ' . 4
3 % §leru| Relay
CHOSEN PUMP STOP -1 . vl 1 uote WR-5 MODE SELECTABLE VIA SWITCHES
SET POINT Pt H [2ewoe ] MULTITRODE SINGLE CHARGE /DISCHARGE
§ o TETCS 1 = SENSORED PROBE
MULTSENSONES PROBE 2 0 i DELAYS (SECS) SELECTABLE VIA SWITCHES
3 oFF @@ \_ 2.5, 5, 10, 20, 40, 80, 160
S Ewa I= | = PowER WORKING TEMPERATURE C MINUS 10° C
oesmo LveLs J: l SUPPLY - S PLUS 60" C
= PH (07) 3808-4011 |FOR MULTITRO P LTD
10 SENSOR MULTITRODE PROBE CONNECTED TO SINGLE ;UOP“PES :‘TS'NE&L&YSWS&@E%A;E&BGE SgggEgéﬁ'R/A%oorf":ﬁBE FAX 207; 3808-0011 | TITLE MTR—-DC WIRING DIAGRAMS 2 OF 2
MTR RELAY IN DISCHARGING MGDE .
RPEAY EéSNN?:ErTED I-POR ACTE/ATIDNOAT SENSOR §7 DEACTIVATION AT SAME POINT. DESIGNED ?Y REV. 2.3ISCALE NTS
DEACTIVATED AT SENSOR §9 MULTI TRODE [CRECKED C. EATON DATE__ FEB 99
. DRAWN BY JAN PARKINSON [ORAWING # 9792
FIGURE-2 FIGURE-3 Designed & Manufactured By MULTITRODE Pty. Lid. BRISBANE, AUSTRALIA
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P 7F MTR-DC WIRING DIAGRAM LOW ALARM RELAY SET IN CHARGE MODE. RELAY PROGRAM FUNCTIONS

i . 0
&—W—/I— CONTROL OF THREE APPLIANCES IN A CHARGING SITUATION USE F25 a0 fas S & SENSITIVITY
N 16 28 RELAYS PROGRAMMED FOR [ FELATOP SWIC SETIHRGS ——————] O NPUT TERMINAL AT CONNECT i 2
~ CHARGING QUTY, STAN ALARM r i
Seoarote. sorting. of tonk 2 e sctivotion 1 ! NOTE: A SEPARATE SENSOR MUST BE USED off  off 1 1k Q 39: Cre?t oliffol.':f'ds'
vaually unnecessary - 20k Ohm sensitivity 3 2 FOR EACH PROBE INPUT. inerals, Alkalines
; ; * UNDER NO CIRCUMSTANCES OFF  ON Ak Q Acids,Alkalines, Diluted
6 6 CONNECT HI OR LO TERMINALS TOGETHER. brine,Sea woter
1., _—1-: SIanDgY JLow N off | 20kQ ?ulloge,Sewoge effluent
gggsggNlT’?sh;P STOP ——<: L, CONTROL CONTROL own water ' _
1 N oN | BOkQ E‘Sfm%%“i%iﬂ?e Hquids.
CHOSEN OUTY PUMP - 4 == it
START SET POINT H- s @ @ @]IGB@ 3 4 5 DELAY ON ACTIVATION
il TERMINAL {1 ] A (C—E Lt OFF Off OFF Zero Seconds
-7 | 25[28116 115118 25128116 15118 25(28T1RTi5 18 OFF OFF ON 2.5 S
CHOSEN STANOBY PUMP -8 . DUTY OFF TS e L0 rpen LT Ll L7 0 . econds
START SET POINT H-9 2 [y STANDBY OFF MOy MULNTROOE | | | [ e QFF ON OFF 5 Seconds
3 A 1 Liguid Leved A 1 Liquid Level A 1 Liquid L
QoW M ) g Mg Jemml [E2a] Jiene®l lEa) | eS| OFF_ON_ON 10 Seconds
DELAY B 4 Noded MTR-5 DELAY B 4 Model MTR-§ oaAY B 4 Jode MIR-5
7 Ba [t rovoc | | |8 |3 rommc | | (B3 Coavee | ON OFF OFF 20 Seconds
" SnsoRes. s g1 Staver o OTHITCT 1= | |[COTHITC T = | | [COTHITC ST 2T
MULTI SENSOREQ PROBE ‘% ow AL I LOT H H o+ = | o +1 — ] A” +1 = ON OFF ON 40 Seconds
" —— —
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= T 1 = L M
10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN CHARGING MOOE =  POWER = POWER =  POWER 6 - ODE
RELAY QUTY CONNECTED FOR ACTIVATION AT SENSOR f§4 DEACTWATION AT f1 SUPPLY SUPPLY SUPPLY OFF Discharge
RELAY STANDBY CONNECTED FOR ACTVATION AT SENSOR §8 DEACTVATION AT §2
RELAY ALARM CONNECTED FOR SINGLE POINT ACTIVATION AT SENSOR 10 ON Chorge
FIGURE —4 ' WARNING: Always separate probe cables from power wiring MTR DIMENSIONS IN mm.
ON—OFF CONTROL IN A CHARGING SITUATION SINGLE POINT OPERATION IN A CHARGING SITUATION | 114.0 |
RELAY DIP SwTCH SETTINGS ! l
RELAY OIP SWITCH SETTINGS RELAYS PROCRAMMMED FOR
RELAYS PROGRAMMMED FOR :ﬁ\:‘:;?\lln%cﬁvalion
—Chorging ~20k Ohm sensitivity
—Instant activation
~20k Ohm sensitivity { \ " 0 D
TN 6.
PUMP __:L—-—-Sepumle earthing of
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i —— PROBE MULD =l== ) l—- 45.0 -.-I
H- ¢ CORE CABLE i)
e > i
H- 6 TERMINAL 25128116 (1518 E
CHOSEN PUMP STOP -7 5";‘"’ LI g L7 T Low ALARM H 60 |
SET POINT H- e . Qo SU’}J]]LR'(V)BE o
i 2 IR 60.0 || o | 74.0
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DESISREE% CIIEVELS i J_ | ' 33.0
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INSTRUCTION SHEET

PRODUCT SERIES

TDS150-1SR-xxx
TDS1100-1SR-xxx
TDS150-2BR-xxx
TDS50-120/240
TDS350-xxx-xxx

. PREPARATION 8. This device features an internal protection that will disconnect

! the surge protective component at the end of its useful fife but
~ DANGER: will maintain power to the load - now unprotected.
Electrical shock or burn hazard. Qualified personnel
e should only install this product. Failure to Igckoul electrical 2. INTRODUCTION
power during installation or maintenance can result in fatal ' The Transient Discriminating Surge Diverter (TDS) series has been
electrocution or severe bums. Before making any connections (o designed to provide various modes of protection to different power
this electrical panel please ensure that power has been removed distribution systems. For example:
from all associated winng, electrical panels, and other electrical i
equipment. = TDS$150-1SR and TDS1100-1SR provide one mode of

protection to single-phase power distribution system
- * TDS50 provides multi-modes of protection to a split phase
/ 1\ CAUTION NOTES: distribution system
o «  TDS150-2BR provides multi-modes to a single phase
distribution system

»  TDS350 provides one mode of protection to a three-phase
distribution system.

1. The instaliation of this Transient Discriminating Surge Diverter
(TDS) shouid follow all applicable national electncal codes.

2. Check to ensure that the power frequency line voltage does
not exceed the maximum continuous operating voltage (Uc) of

.

the TDS. Units can be connected {L-N), (L-G) or (N-G) depending on the
3. Pnor to inslallation, ensure that the TDS is of the comrect type of power distribution system.
voltage, current, and frequency. X . . i
4. The ground (earth) terminal musl be connected to a low Multiple TDS units can be used to provide multi-modes of
impedance earth (<10 ohms) for correct operation. protection or to protect three-phase distribution systems.
5. Do not perform a “Flash Test” or use a Megger lo test circuits

) . 7 TOS units are available with maximum continuous operating
that are protected wilh these TDS unils. This may damage the voltages (Uc) of: 170V, 275V, 320V and 510V for the protection of
TDS{(s) and affect the insulalion readings being performed. distribution systems with nominal RMS volitages of 120Vac,

6. Follow all instructions to ensure correct and safe operation and 220Vac, 240Vac and 480Vac, respectively. TDS units may also be
observe nationally recognized codes of authonlties having used to protect DC power sysltems —ref. Table 1.
jun'sdiction. -

7. Da nat attempt to open of tamper with the TDS unit in any way
as this may compromise performance and will void warranty.

HAZARDOUS VOLTAGES EXIST INTERNAL TO THE TDS. THIS URIT SHOULD BE INSTALLED AND SERVICED ONLY BY QUALIFIED PERSONNEL IN CONFORMANCE WITH ALL GOVERNING CODES. AND
INSTRUCTIONS.

1, The maswr ~pply 10 the TDS should always be turned (and hockeds OFF before the wnit is accessed for any rcason

2P lation, cnsuce that the TOS is of the comect voltage, current, phsing. and frequency’ for e spplicable rating af the power distcibution sysem.

3.Al s mus be followed 10 ensure proper and fafe opcration of U TDS.

4Fa Tow insiructions or wmings ey fesuls in bodily injary. propeny damage. cquipment damage. o inefTective protection.

DANGER: Electrich) shock or bum harard. Insiallaiion of this TDS should only be made by qualified persoanc), Failere 10 Jockown clectrical power during installation or mai can resul in fatal ion, severe bums, o oche

injurics, Befirre working with of making any conmections 10 this clecirical pamicl, b sure tha power has heen removed from all associated wiring. electrical panels, and other clectrical cquipmen,
CAUTION: Chexk o make sure line vottage does ak cxcred TOS voltage requiremen,
CAUTION: This unit must be insialied in confomaance with all poverning codes and mstructiond. and must be installed on the load side of the main over-Current protection.
Disgrams arc for rcference only. Schemstics e representative of typical appiications wnd are only 10 be icd for refertnce.
WARNING
1. ERICO products thall be instailed wnd uscd oaly as indicated in ERICO product insinuction sheets and waining marcrials, Insiruction sheets ke available 21 www <pron gon end from yous ERICO cusiomer scrvice represcataiive.
2. ERICO products must never be used for a parposc other than the purposc for which they were designed of in 3 manact thal cxcecds specificd load raings,
3. All instructions must be gomokicly followed 6 emsr proper and safe installation and performance.
. tmprope: insiafixtion, misusc. miapplicaiion o¢ other failurc 10 completely follow ERICO"S imtructions and wamings may cause pioduct malfunction, property damage, scrious badily injury and deaih,

SAFETY INSTRUCTIONS: All govcrning codes nd regulacions and those required by the job site must be obscrved, Always usc appropriate safcty equipnicri such a5 cyc protection. hard hal nd ghoves &s appropriase W the spplication

U Co
-%7/ TECHNICAL SUPPORT: IPCR1501 REV. 4 1 of 2 2-pages!PCR1502_4 Rev4 12-Mar-03. En’ a

www.erico.com

Copyright®2009 ERICO Intemational Corporation. Al rights reserved.
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH and LENTON are registered trademarks of ERICO International Corparation
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INSTRUCTION SHEET

3. QUICK INSTALLATION OVERVIEW
Please follow the sequence indicated:

1. First, ensure that power is removed from the area and the circuits to be
connected.

2. Install earth leakage protection (RCD) if appropriate or where required
by national codes and authorities having jurisdiction. Note: Wnhen
connecting surge protection L-G it is preferable to install the device
befgre the RCD to avoid "nuisance tripping” which may accur when the
SPD operates.

Connect wiring to the two primary terminals indicated.
4. Connect the alarm terminals if remote monitoring is required.

Apply power and observe comect operation of the TDS and status
indication is not tripped.

4. ITING
TC 1 designed to clip to 35mm (top hat) DIN rails (standard EN50022)
S, .« horizontal position with the TDS securing clips towards the botiom

of the rail and the label text facing the correct way up.

NOTE: TDS modules must be installed in an
panel in such a way that:

or switch board

*  The location of this enclosure prevents the temperature of the TDS
unit(s) from exceeding its maximum specified rating.

. Adequate efectrical and safety protection is provided by the enclosure
to all exposed terminals.

+  The location and type of enclosure meets the specified environmental
requirements and prevents the ingress of moisture and water.

. The indicator status of the TOS can be readily inspected.

5. ELECTRICAL CONNECTION

. When connecling the TDS on the input side of the distribution pane! wiring,
itis usual to wire the TOS L-N (L1, L2, L3 to N on 3 phase systems). Wnhen
connecting the TDS to the output side of the pane! wiring, it is usual to wire
it L-PE/PEN.

. On TN-C networks, three TDS units are required. L1, L2, L3 should be
protected to PEN.

. On TN-S networks, four TOS units are required. L1, L2, L3 shoutd be
protected to N, and N should be protected to PE.

. On TT networks, three TOS units and a SGO unit are required. L1, L2,
L3 should be protected to N using the TOS units, and N should be
protected to PE using the SGD unit.

. Qn {T networks, four TDS units are required. L1, L2, L3, N shouild be
protected to PE using 440V TDS units on a normal 230V system.

. On the TDS1100 series, a “Kelvin” type connection can be made using
separate input and output terminal pairs. This configuration helps
reduce the effects of lead length. The maximum load cument under

:h a configuration should be limited to 125A.

€ NG
The interconnecting wiring should;

. Be as short as possible - not exceeding 300mm (127).
- Avoid sharp bends >100mm radius is recommended.
*  Have the conductors twisted together where possible.

¢ Terminals will allow connection of 25mm? (#R4AWG) multi-strand wiring
or 35mm? (#2AWG) solid - ref. Table 1. The wire insulation should be
stipped back 8Bmm (5/167).

7. RESIDUAL CURRENT DETECTORS (RCD)

When an RCD is used, it is preferable that the TDS modules be installed
prior to {upstream of} this device to avoid nuisance tripping which may occur
during transient activity.

i\h TECHNICAL SUPPORT:  IPCR1501 REV. 4
— www erico.com
=
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8. FUSING AND ISOLATION

Overcurrent protection must be instatled in the upstream circuit of every
TDS unit if the mains supply is > 100A. This is to provide protection to the
TDS. the ioad and the wiring in the case of a fault — ref. Table 1 for suitable
fuse ratings.

NOTE: Operation of this over-éurrent protection under excessive surge
canditions may occur removing protection from the circuit. The Remote
Status contacts should be monitored for this possibility.

8. STATUS INDICATION

TDS modules incorporate an internal thermal disconnect element, which
automatically disconnects the varistor from the network in the event of a
thermal overload. Should the internal disconnect operate, a red flag appears
in the transparent window of the Status Indicator(s) on the front of the TDS.

10. MAINTENANCE & TESTING

Before removing a TDS moduie from service, ensure that the power has
been removed and if possible “locked out™. Qualified personnel should only
undertake replacement of TDS modules, Replacement ptug-in modules are
available.

NOTE: It is very important to ensure that the new module is of the same
type and voltage as that being replaced.

NOTE: TDS units should be inspected periodically, and also following any
periods of lightning or transient voltage activity. Check the Status Indicator
and replace the module if required.

11. REMOTE STATUS

The TOS provides remote status monitoring via voltage-free contacts.
Failure of the TDS is signified by the N/O contacts (11,14) opening and the
N/C contacts {11,12) closing. Ensure that the voltage and current ratings of
the contacts are not exceeded.

NOTE: Depending how the TDS contacts are used, loss of power to the
TDS may be incorrectly interpreted as a failure of the TDS module itsell.
Visual inspection of the Status Indicator flag(s) is required to clarify this
situation.

Table 1. TDS operating specifications

Max. continuous operating
voltage, Uc {AC)

170, 275, 320, 610 Vac

{Important: ensure correct TDS is
selected, Uc must be higher than
power frequency voltage).

Main terminals — wire cross | multi-strand 25 mm’ (#4AWG)
section / backup fuse {single-strand 35 mm“(#2AWG)} /
max. 125 Agl.

Remote status contacts 0.5A 1250 VAC; 3A /125 VAC

1.5 mm? wire cross section

Active 10/12/2014
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TRANSIENT DISCRIMINATING FILTER

INSTALLATION:INSTRUCTIONS

1. PREPARATION

DANGER: Electrical shock or burn hazard.
Installation of this Transient Voltage Surge

Suppressor should only be made by qualified
personnel. Failure to lockout electrical power during
installation or maintenance can result in fatal
electrocution or severe burns. Before making any
connections to this electrical panel be sure that power

has been removed from all associated wiring, electrical
panels, and other electrical equipment.

CAUTION NOTES:

1. The installation of this Surge Protector should follow
all applicable electrical codes, such as the National
Electrical Code, or the Canadian Electrical Code.

2. Check to make sure line voltage does not exceed
Surge Protector voltage requirement.

Prior to installation ensure that the TDF is of the
correct voltage, current, and frequency rating for
your application.

4. The earth terminal must be connected to a low
impedance earth (< 10 ohms) for correct operation.

5. Do not perform a “Flash Test” or use a Mega-Ohm
Meter (Megger) to test circuits that are protected
with TDF modules. Damage may occur to the TDF
modules.

6. Follow all instructions to ensure correct and safe
operation.

7. Do not attempt to open or tamper with the TDF unlts
in any way as this may compromise performance
and will void warranty.

2. INTRODUCTION

Transient Discriminating Filters (TDF) are packaged in “DIN 43
880" profile enclosures for simple installation onto 35mm DIN
rails. They can be selected for use on distribution systems with
nominal RMS voltages of 120Vac or 240Vac at frequencies of

L

. —ad e Connect wiring to the mdlcated ilpand o/p,tgr

MODEL NUMBER
TDF-3A-120V
TDF-10A-120V
TDF-20A-120V
TDF-3A-240V .
TDF210A- -240V

TDF-20A-240V

50/60Hz. The 120Vac unit also operates on nominal 125Vdc
supplies.

3. QUICK INSTALLATION OVERVIEW
Install in the following manner:

1. Ensure that power is removed from the area and the
circuits that will be connected. . s

2. . Snap lock the TDF module to the DIN rail.
3.. Install the appropriate upstream overcurrent protectno

5. Apply power and observe correct operation of the Status
Indication, and alarm facilities if provided - see Section
11.

4. PROTECTION CONCEPTS

To optimize effectiveness of the TDF protection, the
unprotected and protected wiring should be separated. Wiring
from the exposed transient source to the TDF should be
considered unprotected and kept approximately 12" (300mm)
from all other wiring wherever possible. Wiring on the
equipment side of the TDF should be considered protected.

The separation of protected and unprotected wiring is
recommended to minimize the risk that transients conducted
on unprotected wiring may cross couple onto protected circuits,
and diminish the level of protection available from the TDF
module.

The terminals on the TDF module are labeled “INPUT/LINE”

vv(unprotected side) and “OUTPUT/LOAD" (protected side)

assuming that the source of the transients is on the input side
of the TDF module.

For .applications where the transient source is on the load side
of the TDF moduie, the TDF should be reverse connected with
the INPUT/LINE terminals connected to the load side, toward
the source of the transients.

WWW.erico.com
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ERICO

TRANSIENT DISCRIMINATING FILTER

INSTALLATION INSTRUCTIONS

5. MOUNTING

TDFs are designed to clip to 35mm DIN rails (standard
EN50022). Unless otherwise mechanically restrained, use
horizontal DIN rails with the TDF module spring clips to the
bottom and the label text the correct way up.

NOTE: TDFs must be installed in an enclosure or panel that:
« prevents the TDF unit temperature from exceeding
122°F (50°C)
« provides adequate electrical and safety protection
» prevents the ingress of moisture and water
« allows TDF status indicators to be inspected

6. GROUND FAULT CIRCUIT INTERRUPTION (GFCl)

Where GFCIl protectors (RCDs/ELCBs) are used, it is
preferable that the TDF modules be installed prior to these
devices (i.e. upstream). If this is not done, nuisance tripping of
the GFCls may occur during transient activity.

7. CONDUCTOR TERMINATION

Each TDF terminal is designed to accept wire sizes from 10 to
18 AWG (1.5mm? to 6mm?) solid or stranded conductor. The
wire insulation should be stripped back 5/16" (8mm).

NOTE: Do not use greater than 9inibs (1Nm) of torque when
tightening the terminals. For UL compliance, where two wires
may need to be terminated into one terminal, the permissible
wire size is 18AWG each.

8. FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit
of every TDF to provide protection to the unit itself, the load
and the wiring in case of fault situations. The current rating of
the breaker or fuse used should be determined according to
below. However, the current rating should be less than the
rating of the wiring. For example, if a 20A TDF were installed in
a circuit with wiring that can carry 15A, then a 15A overcurrent
device must be installed upstream to protect both the TDF and
wiring from overload.

MAX FUSE SIZES: TDF RATING FUSE RATING
3A 4A
10A 10A
20A 20A

9. STATUS INDICATION

TDF modules have a single Status Indicator on the front panel.
When power is applied and full surge capacity is available, the
Status Indicator will be illuminated. Should power be applied
and the indicator fail to illuminate, the TDF should be replaced,
as optimum protection is no longer provided.

10. MAINTENANCE & TESTING

Before removing a TDF module from service, ensure that the
power has been removed from the module. Replacement of a
TDF module should only be undertaken by qualified personnel.

NOTE: TDF units should be inspected periodically, and also
following any periods of lightning or transient voltage activity.
Check the Status Indicator and replace the module if it is not
illuminated as detailed in Section 9 STATUS INDICATION.

11. DINLINE ALARM RELAY (DAR)

The TDF status monitoring circuit which provides the visual
Status Indicator, also provides a low voltage opto-coupler
alarm output circuit. Should voltage free alarm contacts be
required, the ERICO Inc, DINLINE ALARM RELAY (DAR)
should be used.

The DAR module provides a fully isolated dry contact alarm
output. One DAR can be used per TDF, or up to 16 TDFs can
be connected in series to one DAR to provide a common dry
contact alarm output.

Ensure that the voltage rating of the alarm wiring is ratec¢ -
accordance with the other voltages present in the equipme
This would normally be the same voltage rating as that used tor
the TDF module input wiring.

it is recommended that the DAR unit be powered from the
output/load side of the TDF being monitored, however the DAR
can be powered from other circuits. This allows for example,
one DAR unit to be connected to separate TDFs which are
protecting a three phase circuit.

NOTE: Depending upon the usage of the DAR output contacts,
failure of power to the DAR may be interpreted as a failure of
one or more TDFs. Visual inspection of the DAR and TDF
Status Indicator is required to clarify this situation.

12. USE OF OTHER INTERFACES

ERICO, Inc. DAR units are recommended for the interfacing of
equipment to the TDF opto-coupler alarm output circuit. The
direct connection of other equipment to the TDF opto-coupler
alarm output circuit may not provide sufficient isolation or
exceed the opto-coupler specifications. This may damage the
TDF and/or the connected equipment. Warranty may be void~
under such circumstances. However, the specifications for Tl
alarm output has been provided for those who desire to use tne
TDF opto-coupler output directly.

The TDF alarm opto-coupler output is available on terminals 3
and 5. Terminal 3 is the positive and 5 is the negative side.
This output is an open collector transistor output of the opto-
coupler. When the opto-coupler is driven on, it should be
arranged to have 2mA flowing through it. For use with 24Vdc
circuits, a 12k current limiting burden resistor is required. For
use with 12Vdc circuits, a 5.0kQ current limit resistor is
required. For use with 5Vdc circuits, a 2.2kQ current limit
resistor is required.

NOTE: In connecting to the TDF opto-coupler alarm output, do
not reverse the +/- connections or exceed the maximum
permissible ratings (30Vdc) as damage may occur.

www.erico.com
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DINLINE ALARM RELAY (DAR)

INSTALLATION INSTRUCTIONS

1. PREPARATION

DANGER: Electrical shock or burn hazard.
Installation of this device should only be made
by qualified personnel. Failure to Jockout
electrical power during installation or maintenance can
result in fatal electrocution or severe burns. Before
making any connections be sure that power has been
removed from all associated wiring, electrical panels, and
other electrical equipment.

o

CAUTION NOTES:

1. The "installation of this device  shoury Yoflow —al—— ™

applicable electrical codes, such as the National
Electrical Code.

2. Check to make sure line voltage does not exceed
DAR275V voltage ratings.

3. Follow all instructions to ensure correct and safe
operation.

4. Do not attempt to open or tamper with the DAR in
any way as this may compromise performance and
will void warranty. No user serviceable parts are
contained.

2. INTRODUCTION

Selected DSD, TDS & TDFDINLINE Surge Protection Devices
include status monitoning circuits which provide visual status
display of device capacity. They may also provide a low
voltage opto-coupler alarm output circuit that can be connect
to the DAR to provide potential free (Form C) change-over
contacts. The DAR alarm contacts may be used to provide
output to exernal alarm systems orremote monitoring circuits.

One DAR can be.used per DSD/TDS/TDF opto-coupler alarm
or up to 16 DSD opto-coupler alarms can be connected in
series to the one DAR to provide a common output. It is
recommended that the DAR be powered from the same power
circuit that feeds the device(s) being monitored, however the
DAR can be powered from other circuits. This allows for
example, one DAR unit to be connected to separate SPDs tha
are potecting a three phase circuit.

MODEL NUMBER
DAR 275V

Note. Depending upon the usage of the DAR output contacts,
failure of power to the DAR may be interpreted as a failure of
one or more of the SPDs being monitored. Visual nspection of
the DARand SPDs stauis dsplays would deermine this.

3. MOUNTING

The DAR is designed to clip to 35mm (top hat) DIN rails
(standard ENS50022). Unless otherwise mechanically
restrained, use horizontal DIN rails with the DAR module
spring clps b the tottom and the kbel text the correct way up.

NOTE: The DAR must be installed in an enclosure or panel
that:

-—prevents-the-DAR temperature from-exceeding:  ——-— .

131°F (55°C)
> provides adequate electrical and safety protection
= prevents the ingress of moisture and water

- allows DAR status indicators to be inspected

4. ELECTRICAL CONNECTION
The interconnecting wiring should:

e be of size #10 to #14 AWG (2.5mm? to 6mm?) solid or
stranded conductor.

e The wire insulation should be stripped back 5/16" (8nm).

e NOTE: Do not use greater than Qinlbs (1Nm) of torque
when ightening he terminals.

CONNECTION TO TELECOMMUNICATIONS NETWORKS

The DAR is approved for use in Australia where the alarm
contacts may be connected to private lines or building cabling
associated with the telecommunications network. NO direct
connection to the public swtched nework stould be made.

www.erico.com
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ERICDO

DINLINE ALARM RELAY

INSTALLATION INSTRUCTIONS

5. INTERCONNECTION

When connecting the DAR to a single opto-coupler output the
+ terminal of the SPD should connect to the + terminal on the
DAR. The ~terminal should canect tothe -- teminal.

——3 . To transient
= |

prot
equipment

Voitage free contacts

Opto-coupler output

To remote alarm circuit

+/- terminal @nnections ae mlarity sensitive. Do nd reverse.

6. FUSING AND ISOLATION

Overcurrent potection nust be nstalled n the pstream circuit
of the mwer supply to the DAR to povide potection to he uwnit
itself and he wiring in case d fault canditions.

The fuse rating should be based on the wiring size used to
connect to the DAR Ph & N terminals. Australian regulations
AS3000-1991, Table B2 specifies the foliowing upstream
protection br shgle prase circuits, wnenclosed n ar.

Cable Size HRC Fuse or CB Rewirable Fuse
1.5mm? 16A 12A
2.5mm’ 20A 16A
4mm? 25A 20A
6mm’ 32A 25A

When connecting the DAR to multiple opto-couplers the opto-
couplers should be connected in series with + terminal of one
connected to the — terminal of the next. The DAR + terminal
should connect to + SPD terminal at one end of the series
connection and the — DAR terminal connect to the — SPD
terminal & the aher erd d he series connection.

HOREES|
[o9d)]

Voltage free contacts

Up 0 16 connections per DAR module

+/- terminal ®nnections ae mlarity seisitive. Do nd reverse.

PR TY-Y-V -
WETMURT TU TIVIS7 U

5. STATUS INDICATION

v ] X

Protection Operational’

RGO

~ STATUS

DSD in atarm mode or power | Power 1o DAR removed
10 DSD hes been removed | Protection status unknown
EXPLANATION | Normal (green) indicator ON| Normal (green) indicator OF F} Nomal (green) indicator
Red indicator OFF Red indicator ON Red indicator OFF
Relay is energised Relay is de-energised Rolay is do-energised
Power is supplied Powar is supplied Power is OFF

Normal operation

Where overcurrent protection of the appropriate rating or
smaller is already fitted in the upstream circuit, overcurrent
protection at the [AR will not ke equired

6. MAINTENANCE & TESTING

Before removing a DAR unit from service, ensure that the
power has been removed. Maintenance, testing and
replacement should only be wndertaken bty qualified pasonnel.

Testing of a DAR unit which is connected to a fully functional
DSD unit can be accomplished by removing power to the DSD
only. The DAR Status indication and output contacts should
alter from the Namal b Fault condition.

Testing of the DAR unit alone may be accomplished by
disconnecting the + / -connections to the unit. When power is
applied the DAR “Fault” Status Indicator shouid be illuminated.
By connecting the + / - terminals together, the “Normal” Status
Indicator should be illuminated. The output contacts shouid
alter to he appropriate state.

7. USE OF OTHER INTERFACES

Only DAR units are recommended for the interfacing of
equipment to the DSD, TDS & TDF opto-coupler alarm output
circuit(s). The direct connection of other equipment to these
opto-coupler alarm outputs may not provide sufficient isolation
or exceed the opto-coupler specifications. This may damage
the SPD and/or the connected equipment. Warranty may be
voided urder such circumstances.

NOTE: In connecting to the SPD opto-coupler alarm
output(s), do not reverse the +/- connections as damage
may occurly
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Ref: IW250PMSH — Rev 6.— March 02
Models Covered

252-PMM 252-PMT
253-PH3 252-PMM

252-PSF
252-PMT

252-PSG

Introduction

Thermistor Trip Relay (252-PMM & 252-PMT).

The trip inputs are monitored within settable limits. In the
event of the input moving outside these limits, the unit will
initiate a trip signal via a double:pole changeover relay. An
illuminated green LED indicates when the thermistor
temperature is within normal working limits. The unit is
designed such that the alarm relay is energised when normal
temperatures are reached.

Model 252-PMM has the facility for manual resetting, so that
the trip condition remains after normal operating temperature
is reached, until manual intervention occurs.

Phase Balance Relay (252-PSF & 252-PSG)

Trip inputs are monitored within settable limits. In the event
of the input moving outside these limits, the unit will initiate a
trip signal via a double pole changeover relay. An illuminated
red LED indicates that the supply is within limits.

Speed Sensing Relay (253-PH3)

Trip inputs are monitored within settable limits. In the event
of the input moving outside these limits, the unit will initiate a
trip signal. The illuminated red LED's indicates that the single
pole output relays are in an energised state and at normal
running speed all three relays should be energised. Units
are factory adjusted for riormal running speed = 0.75mA
output. The meter adjust pot on the product front is used for
this requirement, which also ensures the trip levels are set to
the calibrated values. Terminal 8 is connected to terminal 5
internally. Terminals 15 and 16 give a 0/1mA signal
proportional to speed.

No.1 Relay energises on rising speed
No.2 Relay energises on rising speed
No.3 Relay de-energises on rising speed

This product is designed for use only with magnetic coil
inductive sensors.

Warning

e  During normal operation, voltages hazardous to life may
be present at some of the terminals of this unit.
Installation and servicing should be performed only by
qualified, properly trained personnel' abiding by local
regulations. Ensure all supplies are de-energised before
attempting connection or other:procedures.

e Itis recommended adjustments be made with the
supplies de-energised, but if this is not possible, then
extreme caution should be exercised.

« Terminals should not be user accessible after installation
and external installation provisions must be sufficient to
prevent hazards under fault conditions.

*  This unitis not intended to function as part of a system
providing the sole means of fault protection - good
engineering practice dictates that any critical function be
protected by at least two independent and diverse
means.

Never open circuit the secondary winding of an energised

current transformer.
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Protector Trip Relays
DIN Rail & Wall Mounted 250 Series
Thermistor Trip, Speed Sensing &

. Phase Anaqle

Installation

The Protector should be installed in a dry position, not in
direct sunlight and where the ambient temperature is
reasonably stable and will not be outside the range O to 60
degrees Celsius. Mounting will normally be on a vertical
surface but other positions will not affect the operation.

. Vibration should be kept to a minimum. The Protectors are
designed for mounting on a 35mm rail to DIN 46277.
Alternatively they may be screw fixed; a special adaptor is
Supplied to mount 252 types. ¢

To mount a protector on a DIN rail, the top edge of the cutout
on the back is hooked over one edge of the rail and the
bottom edge carrying the release clip clicked into place.
Check that the unit is firmly fixed. Removal or repositioning
may be achieved by levering down the release clip and lifting
the unit up and off the rail.

Connection diagrams should be carefully followed to ensure
correct polarity and phase rotation where applicable.
External voltage transformers may be used on 252-PSf and
252-PSG to extend the range.

252-PMM, 252-PMT & 253-PH3
Pick up, input and output leads should be kept separate from
any other wiring.

Setting Controls (252-PSF, 252-PSG)
These products have two calibration facilities that can be set
to suit operating requirements and they are factory calibrated
as follows:-
1. % unbalance set points
Voltages of and below 380 volts L-L are calibrated to
1.0% class index of rated voltage. Voltages above 380
volts L-L are calibrated to 1.5% class index of rated
voltage.
2. Time Delay
For all voltage ranges 10% maximum delay.
3. Voltage Withstand
Continuous overload = 1.35 x rated voltage

Setting Up (all other models)

The calibration marks around the controls are provided as a
guide if the installer does not have access to accurate
equipment. The maximum error of the calibration marks is
typically 10% of the span of the control concerned.

Maintenance

The unit should be inspected to normal standards for this
class of equipment. For example remove accumulations of
dust and check all connections for tightness and corrosion.

In the uniikely event of a repair being necessary it is
recommended that the unit be returned to the factory or to the
nearest Crompton Instruments Service Centre

Electromagnetic Compatibility

This unit has been designed to provide protection against EM

(electro-magnetic) interference in line with requirements of

EU and other regulations. Precautions necessary to provide

proper operation of this and adjacent equipment will be

installation dependent and so the following can only be

general guidance - .

*  Avoid routing wiring to this unit alongside cables and
products that are, or could be, a source of interference.
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Page 2 of 2 INSTALLATION INSTRUCTIONS

Ref: IW250PMSH — Rev 6 — March 02 Protector Trip Relays ;
DIN Rail & Wall Mounted 250 Series /
Thermistor Trip, Speed Sensing &
Phase Angle
e  The auxiliary supply to the unit should not be subject to
excessive interference. In some cases, a supply line e Screened communication and small signal leads are
filter may be required. recommended and may be required. These and other
e To protect the product against incorrect operation or connecting leads may require the fitting of RF
permanent damage, surge transients must be controlled. suppression components, such as ferrite absorbers, line
It is good EMC practice to suppress differential surges to filters etc., if RF fields cause problems.
2kV or less at the source. The unit has been designed It is good practice to install sensitive electronic instruments
to automatically recover from typical transients, however that are performing critical functions in EMC enclosures that
in extreme circumstances it may be necessary to protect against electrical interference causing a disturbance
temporarily disconnect the auxiliary supply for a period in function.

of greater than 5 seconds to restore correct operation.

Output Relay Output Relay
Contact Set1 Contact Set 2 Co,ma_c(_sn;‘l cmz
T T T 1 77T 7 L L LR
14 11 12 22 21 24 14 11 12 22 2% 24
PROTECTOR PROTECTOR
. .« RESET
218y .,: 21 g ‘::
R .- ®i6 . .
252.-PMT |t~ 252-PMM "~ 252-PMM can operate in either
£ Max 15000 - MAX 13000 an automatic or a manual reset
oy — mode.
LaoN - u''m I For automatic the reset link
[m—— Thermistol —J Thesrmistor _ i f
Supply Chermistor Supply Pikinabiveriniil R1-R2 is to be d|sconpected.
For manual the reset link
R1-R2 must be inserted.
7.8 12 nla p2 1 24 Connection Details
zE”' =T 1e eta o4
s s '@ e 'y J"'h:; "‘-'r-u "“L'u
253-PH3 LR e | B¥PH 4§ §
ocr-n:x Oum‘,.l't)o° |( Adjust CRANR usDCh OvLH
34 3132 15 16 2 5 E%ﬁﬁfiﬁzﬁg’.l'.}
. o]
Relay
Contact Set1  Contact Set 2
I —
@ W 12 22 21 24 Model 252 I
PRoTacTOR \‘.0 |
: 26 Y % untat 55 12
252.PSF | 'S~z 5'?}'5 T 55
’ el o == r—— 12Holes @ 4.1 _
252PSG | "t @ _EEEEEE T
@5«“ —- = i ) of _ ?_1—2‘
ey o Hll-—- -} ss - +[—— 347 155
(4] L2 L3 | | ! J Py & | )
N\ / _. —_A" — Ew J
335008, & 35
Input — - Adaptor Plate
" Release Clip '
Model 253 e
125 . i ]
| —_ [E__ ____%l—}
5ol
60
e _) |
O
2 Fixing'Holes'A’ 2 Fixing Holes '8'
" Release Clip To sult M4 To suit M5

The Information contained in these installation instructions is for use only by installers trained to make electrical power installations and is intended to describe the
correct method of installation for this product. However, Tyco Electronics has ng control over the field conditions, which influence product installation.

It is the user's responsibility to determine the suitability of the installation method in the user's field conditions. Tyco Electronics’ only obligations are those in Tyco
Electronics' standard Conditions of Sale for this product and in no case will Tyco Electronics be liable for any other incidental, indirect or consequential damages
arising from the use or misuse of the products. Crompton is a trade mark.
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SP043 SAIN

'BRISBANE

SITE COVER SHEET

CONEL STREET
SEWAGE PUMPING STATION

CERTIFIED “AS BUILT"
This is to confirm that the switchboard has been built
signed off by the

as per the design which has been
RPEQ.
Signedi A 11986

. ./.2/2010

ELECTRICAL DRAWINGS INDEX

STANDARD VARIABLES ( STANDARD DESIGN OPTIONS )
DWG N°. TITLE SHEET REVISIONS DESCRIPTION VALUES OPTION DESCRIPTION FITTED €
486/5/7-0081-000 | SITE COVER SHEET 00 0]A CT METERING ISCLATOR NOT APPLICABLE A IHDIVIDUAL PUMP 1<01S TURE IN OIL {1470) SENSOR AND FAULT RELAY B NO
486/5/7-0081-001 | POWER DISTRIBUTION SCHEMATIC OIAGRAM 01 0]A NORMAL SUPPLY MAIN SWITCH 1254 SZ50PE/125 B IHDIVIDUAL PUMFP HOTOR AUX PROTECTION SENSCRS AND FAULT RELAYS NO
486/5/7-0081-002 | PUMP 01 SCHEMATIC DIAGRAM 02 01]A GENERATOR SUPPLY MAIN SWITCH 125A S50PE/125 C HHOIVIOUAL PUMP REFLUN VALVE MICROSWITCH NO _"
486/5/7-0081-003 | PUMP 02 SCHEMATIC DIAGRAM 03 0jA PUMP1 CIRCUIT BREAKER WA S1256)/20 D STATION HANHOLE SURTHARGE HH4INENT NO
486/5/7-0081-004 RESERVED  (SUNF PUHP) 04 PUMP2 CIRCUIT BREAKER 0A $1256)/20 E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SERSORS AND RELAYS NO
486/5/7-0081-00S RESERVED (GENERATOR CONTROL) 05 O3y VWELL SUMP PUMP C(IRCUIT BREAKER HOT APPLICABLE F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS NG
486/5/7-0081-006 | COMMON CONTROLS SCHEMATIC DIAGRAM 06 0|A PUMP SOFT STARTER SIZE MSE-017 » 15%W G STATION EMERGENCY STORAGE LEVEL SENSOR NO F
486/5/7-0081-007 | COMMON RTU 1/0 SCHEMATIC DIAGRAM 07 0|A PUMP RATING 1.8kW 16.5A H STATION DELIVERY FLOWHETER NO
486/5/7-0081-008 | RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0jA PUMP LINE CONTACTOR CAT-16 1 BACKUP COMMUNICATION ~ GSM YES 8D
486/5/7-0081-009 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0A PUMP BYPASS (ONTACTOR (A7-16 J PUMP CONNECTION (Via De-contactors) YES (850 -
486/5/7-0081-010 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0fA SUMP PUHP RATING NQT APPLICABLE K CATHODIC FROTECTION NO
486/5/7-0081-011 | RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 1 QA SUIP FPUIP (ONTACTOR & TOL NOT APPLICABLE L MOTOR THERMISTORS ({Via De-contactors} YES HE)
486/5/7-0081-012 | RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 01A PUMP SOCKET OUTLET + INCLINE SLEEVE DS13114013972 » 51BA0SS M 9DOVR CONTROL NO o
486/5/7-0081-013 RESCRVED COr401 CONTROLS TERMNATION DiAGRAM) 13 PUMP INLET PLUG + HANOLE DS1 3118013372 « 311A013 N CURRENT TRANSFORIMER (CT) METERING NO
486/5/7-0081-014 | EQUIPMENT LIST 14 QLA WET WELL LEVEL TRANSMITTER FMX167-A2BM{1A3 4 0 PUMFS ELECTRICAL INTERLOCK NO
486/5/7-0081-015 | CABLE SCHEDULE 15 0]A EMERGEHCY STORAGE WELL LEVEL TRANSMITTER| NOT APPLICABLE p WET WELL WASHER B3 NO
4,86/5/7-0081-016 | SWITCHBOARD LABEL SCHEDULE 16 0 A DELIVERY PRESSURE TRANSMITTER BR74 XXGGIEHA2X 25m Q AUX FIT SUMP PUNP AND LEVEL PROBE NO .
486/5/7-0081-017 | SWITCHBOARD CONSTRUCTION DETAILS 11 0]A WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE R TELEMETRY RADIO YES (5
486/5/7-0081-018 { SWITCHBOARD CONSTRUCTION DETAILS 18 0[A FLOWHMETER RANGE NOT APPLICABLE S WET WELL ULTRASONIC LEVEL SENSOR NO
4,86/5/7-0081-019 | LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 0[A RADIO DR900-07A02-00 T SINGLE SIDED SWITCHBOARD YES (R0 H
4,86/5/7-0081-020 RESERVED  ICATIODIC PROTECTION UIT) 20 : EMERGENCY PUMPING TIME 288sec V] DELIVERY PRESSURE TRANSMITTER YES D
486/5/7-0081-021 RESERVED  IFIELD DISCORNECTION 80X) 21 No of SINGLE POINT PROBES 2 LV CHEMICAL DOSING NO
4,86/5/7-0081-022 | SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - SINGLE SIDED 22 0|A INCOMING MAINS SUPPLY CABLE 16am*
4,86/5/7-0081-023 | SWITCHBOARD GENERAL ARRANGEMENT SECTIONS - SINGLE SIDED 23 0|A MAIN EARTHING CABLE 6nm’ 7]
486/5/7-0081-024 RESERVED IGENERATOR EXTERKAL CONNECTION BOX) 24 INCOMING GENERATOR SUPPLY CABLE MOT APPLICABLE
486/5/7-0081-025 | SLAB & CONDUIT DETAILS - SHEET 1 of 3 25 g |A SOFT STARTER 3 PHASE SUPPLY 6mm’
4,86/5/7-0081-026 | SLAB & CONDUIT DETAILS - SHEET 2 of 3 26 0|A '
| 486/5/7-0081-027 SLAB & CONDUIT DETAILS - SHEET 3 of 3 27 0|A
Sheet 00 | |-
| FOR CONSTRUCTION
L. j/?m‘ Tz (DRAFTED P.HAGUE Y otgine! Signed by 6 ANDERSON 9.11.09T0‘gm| Signed by KYAHEESAN 10.11.09 e mrw.o 3
a [12.00] ISSUED FOR CONSTRUCTION P.H. [AW. gggnmﬁ.“&',‘;:: s o DRAFTING CHECK | A WITTHOFY DESIGN RPEQNo. OATE | PRINCIPAL DESKGNMANAGER  DATE Siloh??' CONEL STREET SITE COVER SHEET BRISPANE WATER DRAVANG No, AVEND,
o |11.00} ISSUED FOR TENDER P.H. [AW.] © 2006 CADFRE 57-0081s0t_A .Oﬂginalsignod by AWTTHOFT 8895 9,11.03 | Orginal Signed by JITTMARSH 10.11.09 ;mm_i SEWAGE PUMP STATION 486/5/7_0081 _000 A
\ Nof DATE AMENDMENT ORN.| APD.A Reference Drawngs ~___AB.CC.FRENo. _ADESIGN CHECK R.P.E.Q.No. DATE l CUENT DELEGATE DATE ) y
mm'_"_” Tl | 2 I N L . l s ' s l } s ° LRV T3 AYLI SUPPIA Plars’ " ] w‘;l Reladky ]. T ” ¥ —"A‘T Lulﬁa;:by 074348 caToesday, 24 I‘.-n-euwmwmi.u
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CONT'D FROM SHEET 01

"2
E H R W B ~ RTU DIGITAL INPUTS
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- H 1 8 P1-03 2
— A 1 R I e - — 153 i
° K21 2 Corvron ! r_.'i—-—' ¢ b a ol e B2 DI-03 )y £/STOP PUSHBUTTON
2 kd - 3
L’\o—’:n RESET | IR Lo .
e —C Lo DRie 154 Diet /P gy RESET PUSHBUTTON
i 168 B R i " 2 105 %
1 - s Hils bros
P i Lo | o ORf ", D05 o 005 | a@ RUNMING ¢
i Tj" * AU PLUG . 0% 1K3 " oig oS DIOE ’ —
I i . v STARTER FAULT
0 L 'I e ] 1§ PI-87 6 m
T - —o oio? 27 g (507 ) SPARE
~ 10 lggy " 107 ipk ] ® P1.08 7 —
e 31 - 3sdI L] EETFAORZTLEZR FAULT RELAY g Bes TR SPARE
OFERATE x1 ) 5 pios ,
ot o Mgy = 10 I} LINE CONTACTOR 19 b Pios 8
i FULL VOLT [ L} 83, 0 107 o g SPARE
E/STOP — 103 g3 7, w12 1 BY-PASS [ONTACTOR
—— S Pi-
b i I U REF 6246 (13 # R e, PR ’ b
I RS4ES is Y]
5 4 b r
e H et SHEET 07 SHEET 07
FROM GRAPHIC [RS485ds | A gsegsee ) 10 SOFT CONTD O CONT'D DN
— DISPLAY [ RSL454- _u_s,m} STARTER 2 —
REF 08411 ey 1L T e | REF D3ES
1 BRI RTU DIGITAL QUTPUTS
A ﬁ w4 Em HOURS RUH METER R 2?52% ,f"}';'g?ﬁ”""” i
E SHEET 08:C7
— o 2 —{} RUN RELAY £
EMG RIF 02:84 "
—— @ SOy DOL Y o J5- o
REF 066 ™ PL-M 15 %t §
4__ OFF ON T +
o §o—— 1K20 8
185 EHsTART Sl g [ Ao Uk COnmanD
) 1521 ’ :
KS 320 D0 o o0  [TV7 P00 o {pan 7 pEsET
. 1 { CONTROL CCT POWER ON' RELAY Covon > Pe-3 109 Y | REFoELS .
‘ 0092 00 o 0007 [TLC LOB.o | EMERGENCY MODE INTERRUPT
P4-B% M W2 | REFOEEL
(po-03 >—a—B00 D—00 o O—1 SPARE
INO P4-4S 13 1%
CONT'D ON CONT'D ON
SHEET 07 SHEET 07
o LEGEND: .
| R SWITCHBOARD POWER TERMINAL
@ SWITCHIOARD (ONTROL TERMINAL
o SWITCHBOARD GENERATOR TERM.
— ¥ FIELD TERMINAL NOTES -
D PLC TERMINAL 1. INCOMING GENSET, MAIH, PUMP & DIST, BOARD
a ATU TERMINAL gmnﬁgl% ggu.xaas SHALL BE LINE SEDE
” . G R S oy |
/) ARSH. EVE 0A HTY - ATION
; :t;:w :ARSH_ FUSE TERMINAL Wi ¢ONTACTORS & OVERLOADS TO [£C 96.7-4-1,
LINK TERMNAL 3. ALL WIRES & CABLE CORES ARE FERRULED
B toan—=  DISCONNECT PLUG WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. | _|
GERTIFIED "AS BUILT" RTU GIGITAL NPUT 4. FAULT LEVEL OF 20kA AT 415V FOR 0.2ser.
This is to confirm that the switchboard has been built RTU DIGITAL 0UTPUT
! as per the design which has been signed off by the wrer | RTU ANALOGUE MPUT '
RTU ANALOGUE QUTPUT
fir (A 11988 Sheet 02
u o0 . [? ee A
............ °. .f..{-r?72010
CONT'D 0¥ SHEET 03
k FOR CONSTRUCTION
L T ———— P.HAGUE Y artginal Skgsed by G ANDERSON 8.11.09 | Odgnal signad by KVAREESAN 10,11,09 SITE e ™
ED FOR CONSTRUCTION P, | AW, | Koo o e T e o DRAFTNG CHEGH | A WITTHOFT DESIGN oo, OATE | PRCICEAL DESIGNMANAGER  OATE SFP043 PUMP No1 SHEET Na 2
. a |12.09) 155U RPEONe. _ SAINT CONEL STREET SCHEMATIC DIAGRAM BRUSBANE WATER ORAWNG ho. AMEND,
¢ [15.08] 1ISSUEDR FOR TENDER P.H. | AW GAD FRE 67-008taat A | Onginal claned by AWTTHOFT 8305 0.11.09 | Orginul Slgned by ATITAARSH 10.11.09 SEWAGE PLUMP STATION 486/5/7 0081 002 A
\}o| DATE ALEROLENT il R Relurencs Dmings _ABCG- FRE Ho. _ADESIGN CHECK RP.EQ.Ng. DATE A CLENTDELEGATE DATE jr—asit® - J
T QMPAVIATEN GUFPIES Dne=-gd1 40 Povea Dnetriaal 2 ENELRATE XET/ON KM 3 CoralPalatily bopid acoert For Caras s, TG0 E AR Lot Srdby DTESAY €3 Tuebday, 24 KzvrsEar 2004 1008 g
; [ 2 3 ] 5 | 5 | 7 | s 8 | 10 | 11 12 ] 12 1a 15 18

Q-Pulse Id TMS904

Active 10/12/2014

Page 395 of 437



by — A S T e ——— v
SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Monuol

Q-Pulse Id TMS?04 Active 10/12/2014 Page 396 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 I F] ] 3 T 4 i 5 T G I 7 | 3 ? - 9 | 10 [E I 2 | 13 | 1 T 15 | 8
s )
CONT'D FROM SHEET 02 252
E N R W B RTU DIGITAL INPUTS
A ~ + 26VDC POWER SUPPLY - A
REFER SHEET 08:C7
I i DE-CONTACTORS l
— e 2A
L i EMOTRON | b/ DIZ-(0H __g;_gm_n________ ]
W03 Ly —Ji1 MSE-0N . TIR Plof2 — J% 37 RN
-h MODBUS I ~ SUBMERSIBLE PUMP No2 3
L2 g Tzl\lL -G L 78kW 16.5AMPS 8 x5 " e e
P P2 . L o-Diltfe ¢ g
. —— SR _hLa ST Taql v - I o oo a (D16 )—1f CONTROL POWER .
20A | . . S o 1 7
Ietopon | : an PEm- —— B S — otl—c—0! (D117 ) START PUSHBUTTON
as 230
Kote Kb 210 by 12 RuN 69 & RS M —¢‘| MOTOR THERMISTORS T — L D g (TOKi8 ) STOP PUSHBUTTON
\ 05-1 | 10!' 231 L Py 263 3 P2-43 1
u 6A 413 CoMMON ! . o o 0o OF (o O DI-19 E/STOP PUSHBUTTON 7]
2K21 212 ! rt —= % R $2-04 19
o un ReseT s M————F — —o- e D200 (o D0 ("01-70 ) RESET PUSHEUTTON
1 8 -
: 16 G
. : ‘\L \ = | o-Dizh W2y it RUNNING c
] 771 or _ AUX PLUG B - It P2-06 2
{ ooz ™3 b2 o o2 D22 g ("Dl-22 ) STARTER FAULT
201 i 200N 50 St P2-07 22
m 25———— Lo e 083 g (D1-23 ) SPARE
~ 201 g3 — My 222 T2 { sraprer fauLT aeLay % 3 F2-08 z 7
Dizé D
200 283 OPERATE I s ]ﬁrz'“ REF 92:(12 ——g g R 01-24 SPARE
22 Jggy % 2 g2 —0 LINE CONTACTOR ors . ous
2K2 o o2& ¢ a SPARE
£/STOP 23 gp3 YRT i——w [} BY-PASS CONTACTOR 5 57 Pi-0 % (o5 )
o REF 634 o-2is: D
! RS485 : 58
i1 2 4 1
LB .
¥ CONT'D ON CONT'D ON
858s M Set terminatin
FROM SOFT hanng SHEET 07 SHEET 07
| STARTER { { RSLESA- switch to ‘ON —
REF 02:E6 ' (atlesa RTU DIGITAL QUTPUTS
HRM2 + 2LVOC POWER SUPPLY -
| &1 204 @r HOURS RUN METER REFER SHEET 08:(7
20 K4 E
E — O g
| EMEZ . @ 002:26 pozny B s
REF 0606 o™ Pyt n 124 §
OFF O S “H
_o o__
255 EM.START { po-08 >—a—20¢ RUN COMMANO
8 ND P4-12 125 K21 126 REF 03£5
D00y [riv's 4 0003 D003
KS { p0-09 >—a FAULT RESET
F - ﬂz g?}'!4 dapt | POWER ONRELAY o 2010 iy 0010 b oorr %22 pone Bl iy r
\ ’ .
“ o {} PHE=O— EMERGENCY MODE INTERRUPT
m o Donl oIt O—1 SPARE
11RO P&-15 131 132
CONT'D ON CONT’D ON
SHEET 07 SHEET 07
o LEGEND: s
A SWITCHBOARD POWER TERMINAL
@ SWITCHBOARD CONTROL TERMINAL
O SWITCHBOARD GENERATOR TERM.
— | FIELD TERMINAL MJE ]
O PLC TERMINAL L mc(orlggeszussnsml& pusp & DIST. BOARD
IRCUIT BREAKERS
@ RIU TERMINAL SHROUDED.
“ o P B A S S Ao |
LEVEL & LDAD ENSU YPE 10~
®  PLL/RTUMARSH. FUSE TERMINAL WITH CONTACTORS & DVERLOADS TO IEC 947-t-1.
O PLL/RTUMARSH. LINK TERMINAL 3, ALL WIRES & CABLE CORES ARE FERRULED
toary =)~ DISCONNECT PLUG WITH GRAFOPLAST $12000 COMPATIBLE LABELLING. | _|
CERTIFIED "AS BUILT" -E RTU DIGITAL INPUT &. FAULT LEVEL OF 20kA AT 415V FOR 0.2set.
This is to confirm that the switchboard has been built RTU DIGITAL OUTPUT
. as per the design which has been signed off by the RTU ANALOGUE NPUT :
RPEQ. -AOHI ] R0 ANALOGUE DUTPUT
Sioned Sheet 03
- 200N —
P B ————TE (T P.HAGUE Y ossinat signesty o avoeRsON 9.11.09 | Ofgim) Signed by KVAHEESAN 10.11.09 SITE TTE SHEETNo, 3 )
LAVE OF (0P YRGHY AND MAY NOT BE COPUD DR . SP043 PUMP No2
A l1209] 1ISSUED FOR CONSTRUCTION P.H, [AW. g&’f&(?;gmnmmu&smswu DRAFTING CHECK | AWMTTHOFT DESIGN R.P.E.Q.No. DATE | PRINCIPAL DESIGN MANAGER DATE SAINT CONEL STREET SCHEMATIC DIAGRAM BRISBANE WATER DRAYMNG No. AMEND,
oli1.00] IGBUED FOR TENDER PH. |Aw.| ©200 CAD FAE 87-0081aeL A _| Ofgineleigned oy AWITTHORT 805 0.11.09 | Odginal Sigoed by JITMARSH 10,519 SEWAGE PUMP STATION 486/5/7-0081 -003| A
No| DATE AIAENDIENT ORN.| APD.A Reference Drasings _AB.C.C.FLE No. _ADESIGN CHECK RPE.QMNo. DATE CUENTDEuEGATE nmss& J
QP4 VIATIR SUP 263 Dreting, kel ET £ el Y e Lost Saedby 078349 ca Tuestay. 24 Nevembir 2009 195158 a0
MBAURDLS W l 2 ] a ] 4 | 5 l 3 ] 7 i ? 9 ] 10 T 12 | 1 1 M 15 18

Q-Pulse Id TMS904

Active 10/12/2014

Page 397 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manua

Q-Pulse Id TMS?04 Active 10/12/2014 Page 398 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 ] 2 | 3 I ‘4 | 5 | & T 7 i . ? s | ) T T I ) I () I 7 T 15 I 16
4 )
COMMON CONTROL SECTION
R EMERGENCY PUMPING MODE (240VAC) COMMON CONTROL SECTION \
‘ —2 VA e Y SWITCHBOARD INTERNAL LIGHTING
EMGDT - SETTINGS
— &0 SIR-1 a1 P30T jp | SURCHARGE IMHMINENT 2 « 24VDC POWER SUPPLY - e —
Al TIME SET
T ON DELAY TIMER REF 081
0 20sc REF 0643 ARE
SIDT EMGDT MODE 999 DOOR SYITCHES (. GSED WHEN DOORS (LOSED
13 &l _ 48 | EMERGENCY PUMPING MODE SLCR BOARD LIGHTING 8
8 & _q(OF wanc|_[# 7 2 DS1 DS2 DS3 3 0S4 o ! 5. | SWITCHBOAR
set B 89X of OFF DELAY TIMER )
o w  MEELTERD | |E 88 3 e [ Sy
e HHOO 826 [} M8 1 EMERGENCY PUMPING MODE PUMP 1 RANGE
REF 02F1% REF 0244, $2:C4
— K22 £MG2 —
s15 _ M _ M8 } EMERGENCY PUMPING MODE PUMP 2 RTU DIGITAL INPUTS
REF 03£14 e e ON DELAY TIMER CONT'D FROM CONT'D FROM
REF 0344, 036 SHEET 07 SHEET 07
. > DOOZ SVITCHES QLOSED WHEN DOORS CLOSED .
™~
5 I P ;1 SLR pss OS5 psg ©S6 ps7 DS nss OB1 D3 OB s
TIMING DIAGRAM STe 7 7 3 e Nw (0131 ) poOR SECURITY STATU
I e N Prox. Switch Fitted To
soT : : SURCHARGE IKMINENT ACTIVE Disconnect Zone’ Doar _
- G
SIOT CONTACT : : ONDELAY F1/, ACTIVATE EM. PUHPING HODE
£MGOT TRIGGER (6} J: ! EMERGENCY PUMPING HODE ACTIVE ATS SECTION
o EHGDT CONTALTS ——-—J—_"’_1—— ENABLE EM. PUMP STARTS, DELAY OFF {£2) IS PUMP RUN ON TIME. —_— o
: H T2s 80% OF SURCHARGE PUMPUNG T@4E GEFINED IN THE RTU CODE
ENGUEMG2 ——J———_“——- INTIATE, PUKP 1START & PUMP 2 DELAYED START SURGE DIVERTERS
43
n EMG2 CONTACTS —-———I—_L—-‘ ON DELAY {¢3), START PUMP 2 ]
$D1 $02 $D3  SURGE FILTER
E COMMON CONTROL SECTION . v . . . ' - E
SIR LEVEL MONITORING LR3 ‘ﬂﬂ $023 02
SURCHARGE IMHINENT WET WELL HIGH
rq_ LEVEL RELAY LEVEL RELAY S SO ALARK RELAY _’1
De »
SIR-£1 J1 LR3-E1 *] sD =
& N H “ 24vDCSuppLY[ —T1VE M WOVAC . a6 g AR
870 L Lo REF 0347 B S DV T FILTERED L » [z}
T . 1 SUPPLY \)
¢ Muttitrode | ~SB— ETR, si-£2 Multtcode wy  FTR, pr-ep REF 01400 S [H] i3 ¢
Model REF 07:G4 H?ff_s REF 0764 CLOSE = HEALTHY
MIR-2 5019 00 s 5037 Te02 o183,
7/ B ST o A LR3 =25 A REF 0782 | _0iB
B SIR-1 |8 REF01D2 § _pij0 |§ I
RIFO683 | a1 | 11| 2 ¢ I §|
3
/TS Y ) {NOTE 2} 1% LEGEND:
IR 2 { s \ L N 4 SWITCHBOARD POWER TERMINAL
o 128 ¢ b I @ SWITCHBOARD CONTROL TERMNAL | | o
a GENERATOR TERM,
NoTE 21 L\(g k}L SWITCHBOARD GENE
LEVEL PROBE LEVEL PROBE % FIELD TERMINAL
] PLC TERMINAL
L a RTU TERMINAL
u $S TERMINAL
' PLC/RTU MARSH. FUSE TERMINAL
" o PLC/RTU MARSH. LINK TERMINAL M
toRm —=)~  DISCONNECT PLUG
' NOTES RTU DIGITAL INPUT
— —_— RTU DIGITAL OUTPUT —
CERTIFIED "AS BUILT" 1, ALL WIRES & CABLE CORES ARE FERRULED
. TU ANALOGUE INPUT
o . . . WITH GRAFOPLAST $12000 C0 NG. - R
This is to confirm that the switchboard has been built HPATIBLE LABELLING T ]| U ANALOGUE oUTPUT
| as per the design which has been signed off by the 2. SET DIPSWITCH TO "DISCHARGE’ MODE, )
RPEQ.
| S h 06
s ~ Sheet -
L ( _ ) FOR CONSTRUCTION |
e I T ——— DRAFTED P.HAGUE Y Orginat Signed by G ANDERSON 9.11.09 ommxsmuwxvmeemw.an SITE e Y SEETNo. 8 ) J
LAV OF (DP YRIHT AND MAY KOS EE COPED DA 3 . Sp043 COMMON CONTROLS
a |12.00] 1ISSUED FOR CONSTRUCTION PH. |AW. | tommm vmoy ne poess puvsssonor DRAFTING CHECK | A WITTHOFT DESIGN RPEQ.No. DATE | PRINGIPAL DESIGNMANAGER  DATE SAINT CONEL STREET SCHEMATIC DIAGRAM ERISBANE VA TER DRAWGE o, prevees
o 111.08] 1ISSUED FOR TENDER p.H. tAw.| & 2008 CADFRE 67-008158t A | Origina) signed by AVITTHOFT 8355 0.11.09 | Original Signed by JTIMAAREH 10.11.09 SEWAGE PUMP STATION 486/5/7_0 081 _006 A
No| DATE AMENDMENT DRN. | APD. J Refarence Drawings __AB.C.C.FILE No. ~_ADESIGNCHECK R.P.E.O.No. DATE | CLENTDELEGATE DATE
., l 1 HATER BYPP: Gy 016 etrical 4 NET "SPO4Y 61 COatRaNYY Frorsramert £y Coramutorr 4 Last S3adby D7ESAY en Tutaday, 24 Kavemder 209 D BS5A
mwn»r;nm I 2 l 3 . l s I 6 l . J . 0 __L " | [RHEY 1::5) "33 Drafting'd 2438 Pl :;ﬂlsrmwzi\mnuwﬂt ).T-, ¥ w;:rgamnuar " ] 7. . a

Q-Pulse Id TMS904 Active 10/12/2014 Page 399 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 400 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

i { 2 [ 3 | 4 { s | s | 7 I 0 ? g T 0 I 1 I 7 T n | ™ T 3 T 8
( B
RTU DIGITAL INPUTS 3ol RTU ANALOG INPUTS
CONT'D FRDM CONT'D FROM —— ANAL
SHEET 02 - SHEET 02 g 2 "g?EL‘EVEL —
A @24 HOUSING FHX167
w2 | v TRANSMITTER
ol 28— (DI )1 SPARE 1)
Ny PFRE 5 P ¥ Al 24V 1 Laws A VSN0 o A g [ Ay} PRIMARY
$—o-Rlle "7 ot M2 —G—("DI-11_)—| ENERGEX MAINS POWER W 610 508 609 "9 P50t 0 WET WELL LEVEL
— gl % PERS 7 Pi-2 1t REF 01F¢ . oo A
s - 3§
o3, SDAR 2 t 1 B - SURGE DIVERTER OK 3 ¢ AD), URT TRANSHITTER
B 30 LOC REM 34 P1-th 13 REF ¢6:Fit m
DItk 2 113 I {2,103 2 b
S ) o L @ (Di-te ) STATION LOCAL/REMOTE SWITCH " o T w08 SN g DELIVERY PRESSURE
o-pitse _ SR-2 oiss oits B g (DIt )— SURCHARGE IMMINENT 1 b4 75-03 1 Aot ]
ETS - 35 pi-ts 15 REF 06:G2 AL AL o, ANE g
= CONT'D FROM CONT'D FROM 152 Ps-0b -
SHEET 03 SHEET 03
. o o0 Mg (TDizg ) sPARE |_atenev S Aln2e Ao g [Hb2 | RESERVED FOR
9 ek~~~ - 80 pe-it 2 S 3 PS-05 2 EMERGENCY STORAGE
. BOK 0127 0i22 o7
oy L D) o Di27 o a—{ D-21 RTU BATTERY OK 2- 02 o LEVEL
Bl oo | RTY o o o e o (o-28 ) ;?UOES;TROL POWER s s *
3 {4
= B s T 4 PZ-13 28 REF 0B:C4
D29+ D29 DI2% nzg
S o D 009 a—{ DI-29 EHERGENCY PUMPING MOOE
6% b S LR3 pr Pi-1t 2 (o) REF 066 | amay WA L3 P72 P e SPARE
| 0B 0 0 D30z ("D1-30 )—f WET WELL HIGH LEVEL ke &S ps-07 3
61 8 pi-15 3% REF 06:F6 o3 I
o} 156 P5-08 3.
CONT'D ON CONT'D ON
SHEET 06 SHEET 06
« 2LYDC POWER SUPPLY -
- REFER SHEET 08:C7 ALY o gy il — Al T RESERVED FOR
2 S S oB-CoN (. Di3-COM_5 " 57 -0 b GENERATOR FUEL LEVEL
" ' Pi-19 (] 94&_4-_;5 o :_:
e 19 -
| ooz 02, DI 02 (. D032 g ("p-32 )— NDRHAL SUPPLY (B CLOSED
£ 3 REF 0tHS 1% - P3-01 . 32
o @—{ DI-33 )— DI33 TO DIt1 SPARES
5 % p3-02 3 I RESERVED FOR GENERATOR s s
v AlSs A/DSe
! . A2V o a AXS RESERVED FOR
i " Di-41 148 159 P5-1) S+ _ SECONARY WET
ﬁ—- 3 N 92 P3-10 4 AlS- AlS- WELL LEVEL
~ %6 P;\Z S-
Y ’ Dl SPARE - RESERVED FOR
85 Q R 2 0-2 VALVE PIT HiGH LEVEL
o3 o3 SPARE
3 9% P3-12 3 m RESERVED FOR (P
> NOTES
o o—DBE . Dkt g Dit4 T0 DILT SPARES Shtak 4, A
91 9% p3-3 & ] RESERVED FOR DRY WELL SUMP PUMP o @—{ A0S RESERVED FOR 4 oL\ WIRES  CABLE CORES ARE FER%ULAED L
| - e > At s, CURRENT WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING.
%3 e P3-1§ &7 162 Pé-l‘ 6-
LEGEND:
. A SWITCHBOARD POWER TERMINAL
CONT'D FROM CONT'D FROM
o SHEET 02 RTU DIGITAL OUTPUTS SHEET 02 4 SWITCHBOARD CONTROL TERMINAL
3 5 SotmA 0 SWITCHBOARD GENERATOR TERM,
2 Alo7s AR7e
] ETR ] %3 Pg 15 T DELIVERY
Covon H>—a—0ots 0004 D004 DO%s- ELECTRODE TEST RELAY Alo]- A FLOWHETER 0 PLC TERMINAL
— 4 ND Pi-6 115 15 | REF 06F4, 06F8 154 pS-16 1-
._.____ @ RTU TERMINAL
m 3. 0005 Doos o—| SPARE
SNO P4-01 11 115 | RESERVED FOR WELL WASHER CERTIFIED "AS BUILT" ] $S TERMINAL
oos DovS SPARE - RESERVED FOR T ] : i
) Pes 10 26| DRY WELL ALARM STROBE This is to confirm that the switchboard has been built ®  PLC/RTUMARSH, FUSE TERMINAL
H . v *
)_0007_0 o—J SPARE - RESERVED FOR as per the design which has been signed off by the o} PLC/RTU MARSH. LINK TERMINAL
780 Pu-t9 121 122 ODOUR CONTROL UNIT RPEQ Torru—=)- DISCONNECT PLUG
: . ..ﬂm RTU DIGITAL INPUT
CONT'D FROM CONT'D FROM Signe
— SHEET 03 SHEET 03 RTU DIGITAL QUTPUT
3 § {TU ANALOG OUTPUTS RTU ANALOGUE INPUT
g s uTe
| S PR ) O—1 SPARE - RESERVED FOR GEN. CONTROL o [ sorez [| RTUANALGGUE OUTPUT
o Dol so83 o—1 spa RESERVED FDR 2
Coo-13 ) o P41 135 56| Resfven For o g“%”‘CAL DOSING PUMP
Dot Dot PEED REFERENCE
{001 D O—1 PARE 1ie
- 1N [T 81 B8 | RESERVED FOR (P ee
15 KO P&-19 139 149
FOR CONSTRUCTION
Y s -
'N's TS CRAVIG R PART DRICF (S PROTECTED BT T+t DRAFTED P.HAGUE Original Signed by G ANDERSON 5.11.09 Y Ofgial Signed by K VAHEESAN 10.11.09 SE e § B
TRUCTION 1. | AW, | SO0 vim: W DR Fkresgn of DRAFTING CHECK , S SP043 COMMON RTU /O FHEETM.‘I
A |12.08] 1ISSUED FOR CONSTR Aty AWITTHOFT DESIGN R.P.E.Q.No. DATE | PRINCIPAL DESIGNMANAGER DATE SAINT CONEL STREET SCHEMATIC DIAG BRISBANE WATER DRAWNG No, AMEND.
o |14.00] 1ISSUED FOR TENDER P.H. |AW.| © 2008 CADFILE 67-0081eot A | Odginal signed by AWTTHOFT 8805 8.11.09 | OrginalSigned by JTITMARSH 10.11.09 SEWAGE PUMP STATION 486/5/7_0081 _007 A
\No| DATE AMENDMENT ORN. § APD. A Refersnce Drawngs _AB-C.C.FRE No. ___\DESIGR CHECK RPE.Q.No, DATE | CLENTDELEGATE DATE y
mmnm:‘-u Yetd l 2 l 3 l 4 l 5 I o I 7 o | s l 0 o:\luwﬂ:: BUPP43 Dr eting8243 Mam, - l )1? y " HASG Last ﬁ‘.:hy 07459 ¢n Toesday, 2¢ uausa;;m WSS S5 AN

Q-Pulse Id TMS904

Active 10/12/2014

Page 401 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 402 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 I F I 3 [ 4 | 5 I O [ 7 I 8 f’ v T 0 T 1 T 2 | B I 1 I [ T [
p
PRI-OLT FOR RADID CONNECTION DISCONELT W
Rx TBA BAog %’i" PLUG & RS48S-
v 0B9-H- — DBy-f- A A TO GRAPHIC GSM ANTENNA
. Tx TBA S p— wz-& T ee20 ] 25485, ]mspwr
S0 R " &3:;:’5' [P | Gbtesg - REF 080 .
POWERBOX D89} a SF 8 -
PB251-26CM-CC-T E - té;- 3 Pe-i8
i ‘: e ”g‘: 2 9;'; B3e JWVDC/, s M i), B3-1- b3 - Bl csM T4 et ™ auvpc
LOAD It * J2- ;X . Jo= i A RADIO D © Z| M 2, SUPPLY -~
SHROUD - —Or O O - o~ by 2 ODEM 15 ——-O,,—"- REF 088
PSt 13.8V DC Q @ 2]
& us VOUKIED ADJACENT
e I e 1) s R
8 SUPPLY { W[ BT s ~ - P s p J 35 == °
REFOIDR Or Cp B g8 =5 =z
i J_._ : o “hew g e <g ER REFER TO SHEET 12 r=--0UT FOR GSH (GHRECTION
[ s
Qeancomnas| | ok E_L] BATTERY 0K § o 58 —— = $B9-E1
— = D27 REF D72 - - — HDE- o2 |
M———"—J 0sFaut, 12 Healtny | e 4 | glee-[ B[ f=fl- 1 123 M [ e T st e 1 w| BB E LR
@L POWER ON o #- ] Rt soan | SUPPLY §*§ PoweR P2 Pt he 232 ANALOGUE INPUTS e | l— e
R0 [} -0z ] o ot e ‘ Bh  owtcn RS ABSPORTS PORTS 0R-] DB97F-7
N f——eoo——— - 9-F-8
c 0 Faulh, 12 Healthy (ONNECTOR % £ [‘: s | .
== 1owmange prose bR !
LOCATED AT BATTERES we i g ’
o POwER SOPPLY RN ] WET WELL HIGH LEVEL RELAY LR3 §g R T U o
o2 _ | reF 06 [ g B-15
— 10A 24VDC T T_°.‘§u. LOGICA CMG - MD3311E 24VDC - MOTHER BOARD -
» 3s
e &
—e,, SPARE
. RESERVED FOR ORY WELL
O, LEVEL RELAY LR2 °
_ - — DIGITAL INPUTS {MODULE No, 1} DIGITAL OUTPUTS {MODULE No. 1}
fetcon wuBRUWIETI6543210] ©765 43 2 10coH |
s
A N ) N J
— RTU GRAPHIC SOFT SOFT —o;;—= common o v , -]
DISPLAY STARTER 1 STARTER 2 ,\: #- ] REF Q&B):z' ;’;J,%OLS REFER TO SHEET 99 REFER TO SHEET 11
P2 RKS
BT
e e . REFER TO SHEET 10 REFER TO SHEET 12 .
[ — L3N 5 " | "V, r N ! N
=3 Rl R3e8 Beids O 3733 34 35 3
r‘ . | jEeews 1Jz2]304 1]203] 4 O | 34 35 36 31 38 39 40 41 4243 44 45 46 47 [OH ©] o 1 2 3 oM fef
| 4, Jpuse Sef ferainali Set ferninating | DIGITAL INPUTS {MODULE No. 3] ANALOGUE OUTPUTS
w oy Je switch to ‘OFF switch to 0N
— 85- B _] N RsissA- A Rs4858- gk | | ._”.";_JL‘ MODEN
85 I|_zsessa. il | BSi458s I A nt | rer ossis
Catle 18 Viocsterr U Y cabters Urt J P R T U
F Use 120oha lopedence Twisted Pair Cable §g LOGICA CMG - MD331 E F
SE - MD3311E 24 VDC - EXTENSION BOARD
MODBUS CONNECTIONS swe i gg
- - —e,,, SPARE 8
o RESERVED FOR FLOWMETER &
- - - —
ow i DIGITAL INPUTS (MODULE No, 2} DIGITAL OUTPUTS {MODULE No. 2}
o —®u. SE Rk €D FOR VALVE PIT fescon nnnwusHBRANIEN 6 | Jsswm oy son |
Ox. ] HGHLEVEL N ¢
. J N y J
LEGEND REFER TO SHEET 10 REFER TO SHEET 11
_— P -
- A SWITCHBOARD POWER TERMINAL —e, SPARE -
#  SWITCHBOARD CONTROI ~~~"*"*" o, ] RESERVED FOR UL TRASONIC
O SWITCHBOARD GENERA' CERTIFIED "AS BUILT"
is i ' [ ‘ PORT 1 CONFIGURED FOR
\ M FIELD TERMNAL This is to confirm that the switchboard has been built oo . | GRAPHIC DISPLAY D— [ LAPTOP CONNECTION |,
E ;ﬁ;ﬁm’m as per the design which has been signed off by the —,, SPARE REDLION G306ADOD
RESERVED FOR WELL WASHER 0= R4S
W ssTERMNAL RPEQ. Ou Gy LOGICA CMG - MD331E 24VDC
- Signe ETHERNET BOARD
@  PLC/RTUHARSH. FUSE ]
O PLC/RTUHARSH.LINK1 ey SPARE ' i
tosu—=)- DISCONNECT PLUG crennnrf OZ’ ] gﬁ%ﬁﬂ%{%&ﬂ;&mn MANHOLE ] J PORT 2 D
! RTU DIGITAL INPUT FROM RTU {ML—-/ / #3484+ 1 10 SOFT t
¥ RS485- [ RS485A- }STARTER‘I
RTU DIGITAL QUTPUT NOTES e REF 08:AT) |~ e 1o Cabte 17— ) REF 025
ALOGUE INPUT 1. ALL WIRES & CABLE CORES ARE FERRULED ¥
L RTU ANAL WITH GRAFOPLAST $12000 COMPATIBLE LABELLING. 0, SPARE S h eet O 8
RTU ANALOGUE OUTPUT 2, ALL FUSES ARE 500mA EXCEPT WHERE NOTED
OTHERWISE.
L TS DUWEG R PARI TIERECF & PRITECTED O Tt d d P.HAGUE Y onginat Stgned by G ANDERSON 9.11.09 Y Ofgiral Signed by KVAHEESAN 10.11.09 SE FOR CONSTRUCTlON ﬂj 3
. RAFTE R ¢ A1 g 11, TME
SUED FOR CONSTRUGTION |1, |AW. | R0k et 1 bmss povssonoe DRAFTNG CHECK | A WITTHOFT DESIGN T i SP043 RTU POWER DISTRIBUTION Ysreerros
Alt200] IS el RPEQ.No. DATE | PRINCIPALDESISNMANAGER _DATE SAINT CONEL STREET SCHEMATIC DIAG BRISBANE VATER DRAWI Mo, D,
o lt11.09] 1IBSUED FOR TENDER P.H. [AW.] © 2008 CAD FLE 57-0081cet A | Orginalcigned by AVITTHOFT 8895 0.17.00 | Orginal Signed by JTTIMARSH 10.11.09 SEWAGE PUMP STATION 486/5/7_0081 _008 A
Ne| DATE AJMENOMENT ORN.| APD. A Referance Drawings \B.C.C. FILE No. ___ADESIGN CRECK R.PE.Q.Na. DATE ) CUENTDELEGATE DATE )
mmw.".glm | ) | . I . I 5 ] R i , I . . | ” ' o.usu'lu‘z:sunm " 2.58va l RSP -‘;'cuum.m rart o Cor ” ® -‘MT uus;f;w 072842 £ Tuesdag, 24 Nmn;.;w\cssm

Q-Pulse Id TMS904 Active 10/12/2014 Page 403 of 437



R — e
SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 404 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 T 2 3 T 4 I B 1 o I 7 ] 3 f’ 0 T 0 T 1 ] 12 | 13 1" ] 15 I 16
1 )
RTU COMPARTMENT
MITS RTU SWITCHBOARD FIELD
A H331 EA RTU POWER SUPPLIES A
9 |
P] J1Be =mn 9 HA+ .
| ___..._L__&. oD 1- __-f.lé.'—y_._— ]
{———ra z w2 |
ao 2-
=35 j . 0
HTao 3. | —2- ¥
] Jé+ M1 — YTy A ]
8 —_ v M et i("' : B
IIR=3T) yia v
REFER 12 g GE-SA J‘: 3
SHEET 08 = (. L X l
~ 11y /Y REFR STARTER COMPARTMENT ‘ -
fl =3 &
BE A=) 3 9 o PUMP 1
1 39 N — REFER SEET 02
111 O 9-
c NI poo. S ©
ik 21 °-g i o , /-—T-—/_O-] CONTROL POWER
e i A W T
= START PUSHBUTTON
D 12- oiot |
I~ f =% Dioze 152 |
[Te B- STOP PUSHBUTTON
= %heSA
T i oioze 4153 |
=5 E/STOP PUSHBUTTON R
oo 15-
° [=XI¥) A 1S4
Moo % pios RESET PUSHBUTTON
11 fpi ;SA DitSe 1K2
B He=nu —— ﬁost__/i—_] PUMP RUNNING |
LoD s K3
V4 " STARTER FAULT l
LINK BARS l
E E
L Dit |
16 CHANNEL DISCONNECT [ Dﬂ-2‘V y. 33 0
DiGTAL PUT O T o
2 '+
bioo | oo {2428 SR T ey W T —= ]
] oD = Gy_J
Dlos o1 /o1 5 Dol pomss) g{,%‘ C " . I
F DI02 —o; Dio? N D02} g oz Gy A ERT'F'ED AS BU"_T F
e >3 = [—oo3. o This is to confirm that the switchboard has been built
_—JW > e —_Jﬁ’,ﬁi‘ o ) as per the design which has been signed off by the
04 D T 2 —ppe— RPE
L Dio% D05 Q.
" ows =2 0ios ) & - —1
pios | o5 (202 > D fo o’ Signed:
[ 95 | 3 e T g :
DIOS 06 2% a oS = [, & ) |
DI07 07 D7 " Die? g ...... RV AR MQ/‘?()»]O ]
e 07 | 5 = .z | LEGEND:
Dios | o8 |22 O3 1] oo
—— =
- > — = D
oo 9] R =5 COMMON COMPARTMENT CABLE IDENTIFIR
I — D ]
oite N o = tokry—=a)-  DISCONNECT PLUG
DI10 10 & =1 Difte PFR
i = 26—l o ENERGEX MAINS POWER
D | 1 R Do 2 = o) Qt;& 3 oIy ] R | FUSE TERMINAL
1 12+
" Dif2 12 PR - o =5 __%/ \_<—;’——l”———£] STATION MAINS POWER DISCONNECT LINK TERMINAL H
DI13 ’?—3”3 o o311 o5 > REF 01£9 |
e (3 e Dités ATS COMPARTMENT
pite | 16 2 D% = 3 — o, SDAR NOTES
— piis |15 FOE > 0I5 gy 35 1—25 C o ﬁ] i’;‘ﬁ: %IVERTER 0K NUIES -
1 N \_UNK BARS L ALL WIRES & CABLE CORES ARE TFE!&ULAE&L G
\17 . STARTER COMPARTMENT WITH GRAFOPLAST $12000 COMPATIBLE LABELLING.
-5 L0¢ REM 2, ALL FUSES ARE 500mA EXCEPT WHERE NOTEQ
' S e e o z;i’ 1 4O STATION LOCAL/REMDTE SWTCH | OTHERWISE. !
£ N |
€l > -
¥l = COMMON COMPARTMENT S h t 0 9
- e
— TN \__(_"i’—’—'_;—_/_o—jsmg SURCHARGE IMMINENT ee
SEET & ons REF 46562
FOR CONSTRUCTION
I3 f. T ——— “Yorarteo P.HAGUE h Origina! Signed by G ANDERSON 9.11.03 | Ocginal signed by KVAHEESAN 10.14.09 SNE TME 15HEETN°'9 Yy ¢
STRUCTION o [ AW, | IDR0E vt e DRI Forasonof DRAFTING CHECK | A WITTROFT DESIGN ATE | provepaL DESIGNMANAGER  OATE SP043 RTU DIGITAL INPUTS
A |1208] (SSUED FOR SON 2] srsng i ' ‘ RPEQN, DATE | PRNCR SAINT CONEL STREET TERMINATION DIAGRAM BRISBANE WATER DRAVING No. RIEND.
o |11.08| 1SSUED FOR TENDER P.H. |aw.]| o208 CAOFRE 57008186t A | Orginalsigned by AWITTHOFT 8395 9.11.09 | OdginaSigned by LTTIAARSH 10.11.00 SEWAGE PUMP STATION 486/5/7-0081-009 A
No| DATE AMENDHMENT DRN.| APD. | Rofarence Drawngs Aa.c.c.FEo, A\ DESIGN CHECK RP.EQ.No. DATE | CLENTDELEGATE DATE f—0EA% )
A V! PP LS DrafngS2e 8 Corat &y ~proeTart for - ¥ 11 Laat Secafly 073523 ea Toenday, 74 Kaverder 2009 1055:
H'lml!?-"-ﬁ T I s 3 i 4 l 5 l s J 7 l o s I 10 GAPAN AT;E‘R SUPM 823 - T hatky £ m:mamw T 7. " S8 A

Q-Pulse Id TMS904

Active 10/12/2014

Page 405 of 437



T T ———
SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 406 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 1 Z 3 | 4 I § 1 [ i H I 0 f 0 T E] I i | 5] ! 3 i 14 T [ T 18
- g
o )
RTU COMPARTMENT ¥ STARTER COMPARTMENT SWITCHBOARD FIELD
HITS RTU ——
KD3311EA PUMP 2
FUNrE L A
' o] ST 8
15 THANNEL [l ECT 8 DR-2LY y. Q
DIGITAL IKPUT SCORN PSS 16— ——
MOGULE 2 __PLUG2 e Y TN bithe S, oNTROL POWER
B o | vl P _ o o[22 i = Com 7] | -
% | N -5 if7a ¢ 7 7 3
bh 17 RO ! D &% % iz START PUSHRUTTON |
| "] 2 D & i1+ - & A i
&8 > i Ty A ) . 252
ong | >
1 | 3 &2 L 19 STOP PLUSHBUTION
B oiy | 19 L8 5 O I B — o ®
——4 a4 =z f.i _____,Q_‘ﬂ'? = _ & Dilgs 253
tize | 20 022 X =l *——{jﬁ@ E/ST0P PUSHBUTTON
L &5 ok ok B . 54
oy |2 ] e s o = _‘{—’_uggg‘ . ,‘,Z RESET PUSHBUFTON -
B o2 |22 |02 oY o2 ap 51 0 7 it K2 l
Rz N oz o5 21 PUMP RUKNING
b3 |23 o =] G |
— ; s
Dlze |24 |2 > 026 1o 5% STARTER FAULT
. g — oi? ¢
DIzs E Dizs ~ ps H——
-1 D 5
— an
bi26 |z |28 o bi2e = 8]y,
— oo | ez el 2 —
o {172 o =i o) |
ons |28 22 o ) T e e
s A . e g W ] 1
. oy |29 i = 6 o o
oo |30 |22 o — Dy |00/ e
| =7 = Gy
b [0 | o= 2 \-:_n 70— RTY COMPARTHENT
- BOK —
— O LIRK BARS L ¢ L o] RIUBATIERY ok
— 2 o7 REF 0843
—1 » Di2gs RTY - - ———
pr i ey I a v e RTU CONTRUL POWER
(o D oz _/::I REF 033
E estt D - :
= COMMON COMPARTMEiN]
EMGOT
Ditg EMERGENCY BUMPING MODE
4_ oizg s REF 0805 —’
L2430+
—t30 WET WELL KIGH LEVEL
;_m REFER 067 COMMON COMPARTMENT
oot 3R DOOR SECLAIT
. . i —~0—] Doo ITY STATUS
F of&%ﬁf’fﬁ‘é& DISCORNECT . ﬁ-gé: LAl & v oot o REF 06015 P
MODULE 3 PLUG 3 e IR Bs 3o pa..; O NORMAL SUPPLY
| 2 Pl )1"“* ;7] e g NI o3z (B CLOSED
a7
B wy | n e ¥ == = —
2 > — e
s | 3 |-EE >y g | =2
_— E=D
o DS 3 |25 e Di3s g : [
wr |3 2 o7 i =
— =
g eN 038
[ic7) 38 o5 ao B
— o ? Di3g > D3y g ; CERT’FJED "As BUILT" ]
|~ | aD_e9 Th[S i
oo 4 istoc i ;
T >s = 38 per the gﬂﬁ_f mthat the switchboard has been built
pre— ‘ L1 H I3
WP vy W70 - g = RPEQ esignwhich has been signed off by the
" me | e (R > S (= Signed Vi ’
al [§ & : e W 4
w3 | o 282 o o hela 86
- o [ ;== e [ .
o [las - s[5 Tt £ fIR2010
A s D ﬂl
it o 2L e N
| | D H
| wr | w2 % s AC=I LEGEND I
D \—mmnms
> ., CABLE IDENTIFIER
—r
ol o B v o0 NOTES Term——>-  DISCONNECT PLUG Sheet 10 |
L = P, 1. ALL WIRES & CABLE CORES ARE FERRULED (=]
ole S P WITH GRAFOBLAST 512600 COMPATIBLE LABELLING. FUSE TERKINAL
== 2. ALL FUSES ARE 500mA EXCEPT WHERE HDTED (S5 71 OISCONNECT LINK TERMINAL
X OTHERWISE, " FOR CONSTRUCTION )
. f -\rmlmmmpmnmusmrmmlrm (ORAFTED P.HAQUE (P-‘-ﬁﬂﬂlshﬂed by GANDERSON 5.11.09 | Odginal lannd by KVAHEESAN 10.91.09 SITE TINE YaHEErm,m !
= ““""”“;?,!',,“?,.":;:{:‘,fmg, o psep— - ' R SP043 RTW DIGITAL INPUTS
A 1209] ISSUED FOR CONSTRUGTION P.H. [Aw, | arcocioun RAFTIN AWTTTHOFT DESKGN RP.EQ No. ORIE | PRINCPAL DESIGN HMAMAGER  DATE SAINT CONEL STREET TERMINATION DIAGRAM BRISEANE WATER CRAWIG Na O,
o j11.00] 1IBSUED FOR TENDER PH, jAw.] © 200 CAD FAE 87008106t A | Ougiralsianed by AWTTHOFT 8835 5.11.00 | Odgina| Sigemd by LTTALRSH 10.11.09 SEWAGE PUMP STATION 486/5/7_0081_010 A
(el oare AENDMENT ori. | apo k- Rafatsnos OrTvngs AB.CC.FLE Ma, ) ossian e RP.EQN. DATE | GUENTOELEGATE DATE J
QU1 WATER S1PP 368 Dratiag 6148 Mara' B ctrical-2, BEWERATEXENWORLS B §1 Exnal Aclzuty rorm TS PR Y Lawi Emed by DTIS4T an Toends g, 24 Kivanbed 305 1355 86 A
e 2 3 | 4 ! 5 A e | r I 2 3 | ] 1 | 12 1 A 15 18

Q-Pulse Id TMS904

Active 10/12/2014

Page 407 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manua - - .

Q-Pulse Id TMS?04 Active 10/12/2014 Page 408 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 ! 2 ] 3 ] 4 ] B | o ] 7 1 D # ? T 0 T 1 I 12 [ [ 1 0 | 15 T 18
4 W
\ RTU COMPARTMENT o SWITCHBOARD FIELD A
MITS RTU SHET®
MD3311 EA ——
DlG?TcAHLAg{}%UT
B MODULE 1 D01 STARTER COMPARTMENT ®
00124V o [P ;"“‘ o ponasy, r3 q .
o Dot-com =2 W8 I v
00 ;’L%—i"” >3 200 T o7 D000 _ o PUMP | RUN COMMAND
3 =) — REFER 02F16 -
L boat | ot i1 oot > o001 o5 ‘f: _%%_\ . I |
N o 1 e’
0082 | 02 5 D002 3:. 2002 5T _p_a_a_z_ﬁ I;EJFI?; °lzf}:::JLT RESET
ooty |03 X4 ooss N pgg3 |22 1t |
0 )3 = PUMP 1 EMERGENCY MODE INTERRUPT c
c Dotk | 0% Dose D004 0004 REFER 02F1%
e 7T > .
bobs | b5 HE poos > 00ss H-—=—12
- li o 8 et }}: COMMON COMPARTMENT
— [ D 120 —
U O > ooy -2
EEZ £ ——) v D 2 . £1R l
“w \—uxx BARS J\ﬁt‘ ELECTRODE TEST RELAY
000¢- REFER 074 | R
D DISCONNECT
PLUG 4 ‘
€ ! €
[
F F
DIGITAL QUThUT |
MODULE 2 S D0Z STARTER COMPARTMENT
00226y | o PR3 _ Bed] D02V Ty K 0 _J
B ooos | o8] pogs " poos |32 B8 o
| Y iw) > D W5 —pre Gy PUMP 2 RUN COMMAND
W e Ly REFER 0314
oYy | 09 [y 0002 313 0099 50 ggg;
on | #HE oow " oo 2218 o . PUMP 2 FAULT RESET
’ Dot _ItT ool . poyy 1 1-E2 130 Lot REFER 03:F14 | o
1 N
o s o= b PUMP 2 EMERGENCY MODE INTERRUPT | LEGEND:
00” | 12 ey 007 > 001 H REFER 03:F 14 —
- wn | o oon > oo [H DT () wseoentrer .
I N aD 13§
ok | # ._% Dot - 0014 H- 057 Tor—==)- DISCONNECT PLUG
& | oD 138
X5 | 6205 D 005 5579 2 SWITCHBOARD CONTROL TERMINAL
" P oo 14b FUSE TERMINAL H
(E] dm L o Bars '
= DISCONNECT LINK TERMINAL
DISCONNECT
PLUG &
CERTIFIED "AS BUILT" NOTES
This is to confirm that the switchbo a il 1 ALL WIRES & CABLE CORES ARE FERRULED
as per the desian which has been :ir?]hdige;ntl?: t WITH GRAFOPLAST $12000 COMPATIBLE LABELLING.
! P 9 gne y 2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED ¢
RPEQ. OTHERWISE,
. Signed:, Kfince W élaT 1986
h(_l
R - , 7,9 Sheet 11
oo Al ecat bl 17122010 i
J Tﬁwmg‘%ﬂmm&%m “Yorarren P.HAGUE N@gn.ﬂsu;nmb; GANDERSON 9.11.09 | Odginat Signed by KVARZESAN 10.11.09 SME e YsﬂEETNan N\ ¢
a [12.09] ISSUED FOR CONSTRUCTION P.H. [AW. | P20 WO T PXpits pednssavel DRAFTING CHECK | A WITTHOFT DESIGN RPE.Q.No. DATE | PRICPALDESIGN MANAGER DATE gilo,:,? CONEL STREET ?ggM?ltgl‘:Igh%?Igg;\ra BRISBANE WATER DRAVANG No, AMEND,
ol11.09] ISSUED FOR TENDER P.H. [Aw.| ©2008 CADFLE 67-0081set_A | Odginalsigned by AWTTHOFT 8205  0.14.09 | Odginal Stgned by JTIAARSH 10.11.09 SEWAGE PUMP STATION 486/5/7-0081 -01 1 A
\N2| DATE RMENDMENT DRN. | APD.A Reference Digwings _AB.L.C.FLE Ha. ___ADESKGN CHzCK RPEQ.No. DATE | CUENTDELEGATE DATE ‘:ﬁ:—;ﬂ )
mmnv-!;s it l 2 [ 3 | " I 5 I s ] 7 L . & N [ 0 G.\lNi‘lA':.lR SUPPILS Drating'd 249 H:r-.rau:t;u»z l T l:lteurﬂ Y ORI Ay Lott Sacaddy O7839 ea Tuenday, 24 Kavambar 2000 1098 55 AN

Q-Pulse Id TMS904

N

| 15 18

Active 10/12/2014

Page 409 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 410 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS904

Active 10/12/2014

! T 2 ] 3 I 4 ] s T s ] 7 i 0 F 7 I 1o T T I 2 T 3 | W T 5 T T
a )
ol SWITCHBOARD FIELD
SELT 1
RTU COMPARTMENT : —
A MITS RTU - A
MD331H EA s vl
- COMMON COMPARTMENT |
Alls24V. § : oy VSE SCREDED CABLES W}Q?ELREVE" |
Al 28V | ANPA -
All2ey oot AIA V.
Alte24 pay .
8 CHANNEL 12y o W TERMINAL
M:{%IBUG INPUT sty =48 Ao HOUSHG WET WELL LeveL
B ULE 1 — AT 24V f} Al00B, 01 niR
. Pl Bk Ty = A5C U 608 e T e TRARSMITTER ®
T Ao Y Als = o =T { n )
a0 | o P aio- ST oo 1 &5 6N _}’ N e XY LA
10fe = ') n ——
) %- ifg;- \L il'g; § : 408 — T EARTH e L_m__ —
| _Al02e AK2e |
a2 | 2 T g: oz =21 -~
AlB3s 3 A3 ADJ. UNIT -
w3 _4;_’3[ ; ""wi' =3 VEGhoSE DELIVERY PRESSURE
U L ey 78 gl A = \ < 2;;'!; KT i TRANSHITTER
1 _Aws. {10 AlpSe r—1 L 4§ ———— R ¢
s | s P awse 4l aps- =5 Y
AlGSe i Aol = 3 .
s | 8 H{"ams- 35 s 1= mﬁm—“ o '
1Al :Lﬂ ARl e g Beaathar :
VT N gm- }E A7 =t
[{3 }ﬂ__1— L w5 | -
= ¥ ¥
DISCONNECT >~ ¥
PLUG § L.
NOTE 2
= [»]
1. ALL WIRES & CABLE CORES ARE FERRULED
WITH GRAFOPLAST $12000 COMPATIBLE LABELLING.
2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED E
OTHERWISE.
F
8 CHANKEL AD1
ANALOG QUTPUT Aop2ey m o ® o
MODULE 1 AD1-LON = ~_ K v
A0, Piog _Block 4000, = _
AOGD 0 — A0o0- A000- )
; 7 A0GL» > A0 L——g
A1 ——t_ A00!- N ADD- —
s W 2 4007 =2
o | 2 P doo > 002 i CERTIFIED "AS BUILT" o
[+ ] > ~u =211 - . . .
aoe3 | 3 1 4003 ;; ___Ap03- = g This is to confirm that the switchboard has been built
£ 33 o 7 as per the design which has been signed off by the
= <+ 18
DISCONNECT ¥ 152 | -
PLUG 6 fre
H
REFER
Plug \Nndl SHEET 887
RTU 181 = | LEGEND:
[ 5 12 9
POWER SUPPLY v T B2 v J CABLE IDENTIFIER ]
‘ rd
:—g-%: Torn —=3- DISCONNECT PLUG
g':} 5 5] FUSE TERMINAL
RTU TB2 RS485. e ))_‘1 RSE85s PUMP 1 SOFT DISCONNECT LINK TERMINAL .
COMHS PORTZ{ RIS Ha= 3485 AARTER [3_5] EARTH TERMINAL
REF 08:A1Y
DISCONNECT
e Sheet 12
rms TRAVAG 0 PART TMEPEOF 5 MROTECUED 8T 1Y (orarTED P.HAGUE rOrSg!na! Signed i J\
bidanptatligiic i dacialod .. . igned by GANDERSON 0.11.09 AoﬁmwadbyKVAHEESAN 10.11.09 TINE SHEET No. 12 3
12.00] ISSUED FOR CONSTRUCTION __|P.H. PRI VDO 1€ LRSS LU oMo DRAFTING CHECK | A wiTTHOFT RPEQ No. DATE | PRICPAL DESIGN MANAGER  DATE RTU ANALOGS & MISCELLANEOUS PP rr———
o [11.09] 1I85UED FOR TENDER P.H. © 2008 CAD FLE 57-0081sat_A | Odginal igoed by AvaTioRT 5255 511,09 | OrgineStgmed by JTTMARSH 10,1100 ggw;ggsghggiiirorq TERMINATION DIAGRAM BRISS. Mo AMEND,
DATE AMENOMENT ORN. L Refarence Drawings J@.C.C. FALE No, R.PEQ.No. OATE .CUENTDEﬁGME OATE 486/5/7‘0081 ‘01 2 A
mwﬂl,‘-&'ﬂ’ l 2 I 3 l 4 I s s I . L " 1;! Y [ " v: hMl Llllﬁ;.:by 074343 laTle;,N Nnc.?b‘-;mlﬂﬁﬂnl

Page 411 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 412 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

0 1 7 T 3 T [ | B T 5 T 7 I 5 F_ 0 1 [} I [l 1 12 T 3 T " T [H ¥ 10
o B
ITEM | BTY DESCRIPTION MAHUFACTURER CATALOGUE Wa opT REMARKS 1TEX | @TY | DESCRETION MANUFACTURER CATALOGUE Mo ot REMARKS 1M [4TY | DESCRIPTION WANUFACTURER CATALOGUE He [ REMARKS
1 Ll 6|1 PP FALTRLAY - 13 LE RHEN-LL- 244YAL - 12 X
A 1 1 | o Nal SPRLY WANSWEICH /v Lioch « TZHS Handle TERASAN SHUEMS  amame| - | SetEnBS (BL5A) Chanet I’ 1 PP RUNRELAY - W4 0EC RHZBLL- I VAL - ™ X
3 1 1) GEMERATOR SUPPLY MEWITTH c/w Lotk » T2<5 Handte TIRASG SBPUTS - fSebind5 {5154 Orancd 1 1 PPl RNPROAY - 1L [} 19 RCR-LR. W VAL [ Bl RS
L1 1] 0L PO (ROUT BREMER 4 THS Hrndta TSR SAALR o | Sat lewtt 2ond et iety w| 2 P (ONTRO, (T POWER ON RELAY - 5 TEC RAQR-AL - HIVAD - o H
3 1 } 05 K22 GROIT AAEAKIR » T2 Hndy TIRASAY b= = {Sak emd Gon) bad Q90 3] T m i VETWRLL LEYDL TRANSWTTER PSS » RUSGR ACH1-AZIN W) - RAXE 2 tn
I [} E b A ™ 1 WET WELLLEYEL TRANSHTTER TERHNAL HOS NG ENORLES « BAUSTR Fort of s O3 -
1 t | & [XERGEN PHASE FALVRE CROUT BEARR TERASIK TG XL - 1 [} o5 ]
» i b/} B 13 -
B y 1 0 SUB-DISTREUTION BOARD (RUIT BAEARER TERASAD N « | Sehlrel st n 1 PURP RSN (MO PELAY - K 114 FHEI- 2 YOC - i1 | DELFFERY PRI SSUET TUREMTTIR VEEA  VIGAMARIY BRIANDGGTHAIX 1} RAKEE s #5a.
®» 1 Lr STATION KAMS PRASE FALURE CROUT BREARER FERASANY LRSI - ™ 1 POHP FAWT RISETROLAY - X1 T R VDL - i3 1 DELIVERY PRESSURE ADLIS THENT LMY Vieh  VIGADSE VIGUXSthio |1}
1 1 | €Y YPHASE QUTLET CRCUIT BREANER TERASANY 112131 -4 - PLUS DSROA-31-23- 300 L H POPP DMEREEHCY HCDE WTERRUPT RILAY - X2 114 PRI Y - o 1 RIU PoAER SUPPLY 2000 POWERBIX PEESY-2A0CC-T -
o | 1 | o0 6ActocRe sREARER TEUSHD DSSCE-K-MA - n| o2 PUMP START PURBUTTOH - §1 SPREGERESHM | ow-apan - . We [ 1 BAC] 24V LIV, {CRVIRTTR HWERBIX PEH-2LUGC R
- 1} 1 | 00 RTULAPTOP 5RO LRI BREARIR TSR DR300 - mn ? PP ST0? PUSRBUTTON - 53 SPRICHR § SCHH DTP-FL-dX10 - 1] 1
'y 1 | a% SPiRE TERANMNY DTOM Wl E n 1 PP DUSTOP PISHEYTTON - 53 SPRECHR § SCHH O -HTH-FIAS = | thw ibea Erdiop iy - Labed X1 1 BATTERES YUASA O0ER-1 -
B 1 Faf SPARE TRASA BTRAT £ n i PP RESET PUSMBATTON - 54 SPSECHER § SO DPF-FER - 2] 1 RADNG TR DasH - &
& % | 1 | 0K SY/mbHTERLL LIGHTMG CRIAT BREAKER TERAS AN DEREA-C- 1A - L PP HOURFLM METER HATIMAL THsds - M| RADI ANTENA Tim TG INTRIL R & [LIHENT 08 ILIN
n 1 |4 SRGE FLTER CROAT ERTAKDL TERASAR DTCBAIKL - [i] 1 POMP POWER $OOKET QUTLET + ROUMNE SLEEYE ARECHAL 1 STME DT » TRAMSS ] e 1 ALY (QAX SURGE MROTECT X LNT FOLXPHASTR (ORPORATEN. 5SRO0 R
n 1| &% PO ONTRL & SURCHARSE TDEKT b TERASAG Hmsikl - 1] ¥ PP POWER IRLET B UG o FANOLE KAREOLAL 081 ITRE0ITT + JIWID 1] 14 | TILEETRY 14T (OGCA THE MBIEALTD- T -
L 1 | 4 CEHRATR MCALARY PR ORIUT MZAKER MRASAD TSREBH-K-HA . L3} H PURA CONTRIL SOOKET DUTLET « LM SLETVE PARETAL PHRC B0 o $ AT ¥ % 1 G HOIH WAE( FASTRALX Sqrene { cfw 5H Cable
— i b | U AR TiAAS AT TIBEHE X 1Y 1 PUPP (ONTRBL HUET PLUG » HANDLE HAREDRLL PHH EP3%4 v # RS i Wi ! GSM CELLULAR TRAXSIT ANTENRA R HXATRES TLAER |
2 1 | G2 SPARL TIAASAY b (8shiL O ] 3 ] ‘ DESOOECT PLUGS PHIDEX (CHTALT HSTR 2205508 -
n H ] 3 ;] ] RSCOMNECT TERMHAL OO PHUOCH TOHTACT TSTBYIZS/I1-6-568 | -
a n ¥ n € 1) ¢ CABLE ROUSTIG PHOOD: LOHTALT KES-HITOLE 2 -
b8 N3T LSED 2 51 1 COOMG PRS PHIDIE (ONTALT PHSIE « R-MSTD -
-1 HOT USLh ;) [ 133
2% | 1 | 0% RIVPIWER SUPFLY CROUF BREAGR TERLLLG [i}1:1300 - L E B4 1 MR HAST ofv Mone KYLON LABLE GLAMD SVED BLDER SEtr 1t R LEWGTH « & MTRS
- | 1 | @ SR NYERTERS RILAY [RQUT BALANIR TERKEAXY LT BAHE - L] £ B ]t HTTRHAL [0AX LABLE  [2ads boLighiving Aresterd T THY - QUHMILE | R Catle o XN
I} 1 [EHE< - 4 TIRASAN DIEBLRAL H 11 1 LRY- WET WELL HGHLEYEL RELAY HULTITROGE KRS - WV ] f EXTERMAL (ONX CARLE {UihPiing drewsler f0 Aeriad) AF. PMUSTRES REOFEY - OITAH R Tablz Wo X1
D1 | e M TERASAN [le) - 3 q o |1 (e PG QF. DURSTRES A R
E Y% HITSID L ] ] I (OAX PLUGS RF, MKATRES Ko UL B D) (e R
k| § 041 PUMM CONTRIL CERONT ARELIER TERASAM BTCRWEL - 5 ¢ SR - SURLKARGE IOINENT LEVEL RELAY L TITRO0E KTR-2 - ZABVAC £1 [ UOAes AF, LS TRES Y R
| 0| 65T FMPI (OMTROLCRORT KALAXEH TERASAN DTB4WEL - 551 SHILE PONT PRIBES HLTROE U ol - ENDUFIP Siald B SWITOROAD TERHKALS
3 3 ¥ 1 EMERGENCY PUNPING PODE RELAY FNP - EHGY e RHZ3-LL- GV . HEYAL )] - PUWER THRMHALS - SHROUDED PHOGHEX (OKTACT U1 -
1 WIT USED - | § SLRGURGE RN DELAY THIER - SOT SPREQER L (M RIIESA XV B (H LAY LV IRt FUSID TERHALS wih L0 20Y A TR PHODWD TOWTACT UTR-HES\DH E29) -
k] F " 1 CHERGENLY PUPNG HOOL THER - DHEDT DEL GTX-4-AFH+ DECBASE | - [ DnGTAL ML THAMCTEN THER K1 | Ly PUSE CARTRDGES PHODHX COWTRLT K - BATHGS AS FEQURID
3% | 1| DSTRBUTOH B0ARD TASSE TERASAR @20 20/8-3) - ] 1 EPERGERCY PUAPING MLOE TTER PUF2- DG WRECER § SBH [HET %3] - O DELAY L ER T DISORRECT TERMRALS PHOERX ECNTACT (T&-H1 BP -
F Y| 1 | P - SR mVIRTIR CROOT AASES s [1TLERY- .Y - FUSES L HLbERS L1 H EHRGOLY PRPHG HOOL $WTIDH - 5% SPRECHER | S(EH DRSSPI - PRERAYT TFF O L] EARTH TERMHALS PHOCHOX [OMTALY UTL-NTO-FE/S -
B 3 | sulet MYIRTIR (RITEC TOAMG-75R-117 - L4 F BAS ] GRUUP MARXER CARRER PHOEND COHTALT BE -
B | 1| SWRGEDYIRTIR ALARY RELAY - SDAR CRITEC OAR-275Y - L] F WE | 2 TIST PLUG ADMPTCR PHOEND! COMYACE P4 -
& | F | RV SLRGE REBOCTION ALTER (RNEC TOE-HA-2Y - | 13 F BT | Lot PLUG- I BRIDGHG 5 [RT PHOEKD, LONTALT fBs - AS FEOURED
I~ 1 1 | ENERCGEX MAMS PHASE FALURE RELAY - PRRE CROMPTON #45 TRUMEXT S Hr-psa - 2] F Wil | Lot COVIR PROFLY 537000 « CARRER FLATE PHOCHOX LONTALT AP-2 4 AF2-TO - AS FEQUREY
W WV IRED L] F 15 -
13 1 | STATIH KANS PHAST FARUSE RELAY - PARS [CROHPTON RS TRUHINT & B - bl F 15 -
o [ Mt s %2 F HEIEL NS
1| rursEuTRAL LN Dt G [ - HSULATED 2 £ LY
[T HAN [ARTHLINK D ELL HAKEG - % F ) 1 ENERGEX FADLACK - 45w br ast ph uxdler Ho PEID LOKSKTRS | 9T Ro 35 L 475 Shacdde - iKY
67 | 1 | DIST.BD NEUTRAL LKX DU BC 1Y) - HSUATED i F By | Lot WET WELL (080U SEALRG BUWGS RUBLER 16 SUT (ORIUTS - Nfd W
[ (LR DST. B0 EARTH L DEL ELEC MMAEY - n F m lad S/STTEL FTTHGS AS CETALID FOR PRESSRE TX ATTHES STAPLESS STEEL 1] Shaet B
w1 SURE OFVERTER MEUTRAL LMK ol 7 o3 - KRLATEY [14) F 1] 1 EART Rob (00N A0 HES(D PiT-83 -
] 1 | RSTRMENT LATH L DEL ELEC OLEEC - RSULATED ® F m| § LI TAP - BN TO EARTHNG ) apsy iz -
H 10 1 | RTUFLTERED SUPPLY HEVTRAL LMK QrSAL u . HSULATED 18 i CRAYRI DSPEAY PEDLON AR n 1 EARTIRG R0D (OPPLR ROD Oon Dhmeter -
52 | 1| 3PRASE SWITOHED DUTLET RPSAL S50 - | \SECHILOSLRE AS SR I NOT REED % 3
2 t TPPASEQUTLET BA [REPLAL 5578 [eRa - m ] SW/B0 LISHTING CONTRIL RELAY - SLCR [ 238 RHB-LL- v - s q
58 1 RTULAPTOR 3P0 A arsa BalkIhs LLTAP - " 1 STATION LOCAL/REOTE SWIT{H - s MRME D MER | DO ATR-GR.F12-FEY - ERAVE 4 FE DXMATE 1K £
B w1 APHASE CUTEET - GEHERAT DRt ANCLLMTY PONER arsu, 5150314 F P ¥ 1 ELECTREDES TESTRELAY - ETR [ 144 RHISLL- 2 YOO - CERT'F}ED IIAS BU“—T“ t
% | 1 | 3PHASENGE APPLUMLE RLET - GMRATIR POVIR MEHENES MG Pl wwmommnecesster | [ m P . \ . £
- o VD P B B YT e mameywnal — Toee  1his is to confirm that the switchboard has been built p
D T n ) as per the design which has been signed off by the t
w1 | e seerSURIR ROTRON WSLLA  [HSE-HIT + MBS (IS 0| § | SW20P0R RO SWIDES oxie wen - |« RPEQ. VOB R 1N - FRON AP (GATRILS
| @ | e ETRNT DROTRIN MSF28 (=12 1] - -] 1 SW/E0 DECORRECT COMPART DOCR PROXISTY SWITDH | PEPPERL & OO NIES- AL 26 - H Al 1986
41| & | [URRENT TRAMSFORMERS » CT CABLE KIT CH20H-H EHOTRAM HSFLe TOSU KSF4T + 5[ 4 | swsonaimul Retougns TN s - S h t 1 4
] e} 1 | rer vemmoe-x PREQER4SOIH | O ) KT 8D - ’Z] ee
T e s woeriom | ors - - i 4/ 2010 _
e ( o : ‘ FOR CONSTRUCTION |
[ -\anmuﬁulrmmtmmnm “Yorerr P HAQUE Y o Sigred by QAN DERSON a.n.WT“dn:l aged by RYAHEESHY m”mT SP TME SHEET M, 14 R
i O (oM ANB TR T AL Dol o . . - 5 spma EQUIPMENT L‘ST bt
A HHz.09) ISBUED FOR CONSTRUCTION PH. AW, :m‘m\oﬂ TrL OGS FIEASSOM B DREFTING CHECK | A WTTTHOFT DESI APEQ Mo DATE PRINGCISAL DESIGH MARSGER DATE SAINT CONEL STREET BRI SRANE WATER DRAMI N AVEMD,
o |11.08| 1ISSUED FOR TENDER P.H. law.| &2om : CAD RLE &7-00B18at_A Digral sgned by AVATTHORT U5 0110 | Orgnd Soned by LTTUARSH 101109 SEWAGE PUMP STATION 486/5/7‘0081 _01 4 A
\Ha{ OATE AMENDMENT ORK | AFDL L Refererce Drasingy J,&.c.C.FILENu. ADesicy THEGK RF.EAQ No. OATE ) CUEHT DELEGATE DATE )
mmug.';ﬁ ) l 2 l 2 I . L 5 ‘ » _l ; ! . . L 0 Dyl b l-‘AI"E:I weprn D!:!"llllFb-.l'ENl‘\'TzJ. H\’Mﬂ!ﬂ;\kﬂd@m ne‘e;dhbb&f e o l:'-t-n::iﬂ-&blqu L—u'-;!bf PHR o Tomydey, 24 H“m;;mo & HH A

Q-Pulse Id TMS904

Active 10/12/2014 Page 413 of 437



o
SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 414 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

T 8 ] 7 I [] r 0 T 0 — 1 gt T 12 13 | " 15 T 16
[ ]
2
& 8 B 33
A 3 i 3 EZ2 A
F-1 C £ 2| 2|2
o |3 S i E H VOLTAGE DROP
E |3 - 5 5 & Mains Cable
— = i w —
] 3 |8 §E E Vd = L x I{HD} x Vc / 1000
K] 2 16mm’ = {2.43mV/Am}
10mtrs x 504 x 2.43 / 1000
s Vollage Orop = 1.21volts 8
g |3
§ £ g .
RRERE 3 | |2 £ : ik 3 1 i
¢ 13 313 Rk 5 1 i
é ,‘i £ § 3 é 5 [ % § si' E g g a %
dEE I E ]G - : HRE il | slelgl | |33
E |8 |3 E e 5 5 LIRE g |z 2 2|2 3|3 ¢
NOTE: 1
1. THE CONTRACTOR IS RESPONSIBLE IN
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« & '_g 5 R4 H AS ‘ADAPTAFLEX' FROM 150mm Min WITHIN
- z § g 3 §] § % THE PVC MAINS CONDUIT CAST IN THE SLAB —
At £ & R ot Bl £ UP TO THE GLAND PLATE. TERMINATE USING
3 el - P - o~ = f & B b % PROPRIETARY GLAND. PROVIDE ADEQUATE
E @ é 2 2 £ § Z-' 3 g é 4 g - EXCESS FOR RE-TERMINATION.,
. 308 | (5|2 g E 3 |2 HHEBREE .
k_. 5 5 »
5 § % g ) & o & . F—'
o« s P 8 k| 3 a § %
g g i 5| - £ 2 Z
. 2 HEEE 8 B 238 | |3 .
A | % 3 5 B i 3 |% 1 % 3 % HE
HE RN NN i 3 3 |3 il |3 133 | |32
g (3 | 5| |3 3 3 5 |3 Ik 335 | (3%
é— £ |2 3 |3 |3
2 £ £ 2 B
¢ == LE g |2 e
2 2 2 . CE s =] 2
g | HEEY i i g |2 SHE
SBEERERRERRE § ] o : 353 T
u p 4 g
g 2 gl |3 5 £ 8l 5 gl
318 (13|13 i 7 5 |3 L] z/a|s| | |¥! CERTIFIED "AS BUILT"
" . This is to confirm that the switchboard has been built
as per the design which i
gl 1. % x . N o s sl &l s g has been signed off by the
— e Whel / 11986
sl (g | 5] | (e 3 3 HEE
7} 2 3 ' - I s f ] v 2 ol ol 8 vl o e ' Y Y G ) N of o o ol g o 5 { ; /7
Lt A e S 2010
(
2 Z 2 2
-
= 13 (3| | B | [B 3 2 3 |z 3 |2 S EERREE
ARE Sheet 15
a5 (g| |g|2|2|5|2| |8lg] [=|&=|e|z |e|B]2|c|e|e|8| |8 E|8|E|§ B|E|B|s| |=| |slz]e|z|s/8|s|z(s]e(e|zle] |5| gl e slzls sy ee K
3
L FOR CONSTRUCTION
: Tismmonueusmonre YT ___lproue Y o sy cisosreat R (&Boas Tk Yere s 1
A |12.00] ISSUED FOR CONSTRUCTION P.H. JAW. | ktom uman T Lostss prassou s DRAFTIHNG CHECK [AWITTHOFT oS RPEQ.Ma DATE | PRINCIPALDESIGHAMANAGER  DATE SAINT CONEL STREET CABLE SCHEDULE P ey, perrey
o l11.08| ISSUED FOR TENDER P.H, |[AW.] ©2008 CAD ALE 67-0081s0t A | Orgralsigud by AWTTHORT 8555 0109 | OdgraSodby STINARSH 101403 SEWAGE PUMP STATION 486/5/7_0081_015 A
tio| DATE AMENONENT oRi. | APD L Refarence Dravings ABCC.ALENa _\DESIGH CHECK RP.EQ Mo DATE | CUEN] DELEGATE DATE j—tike L
mwun‘am l 2 l N l N l s ‘ . | . J; . R l » uuH\'—\l’r: wepl J ” PO B o I - ST A AG (€} S:;“' OTF540 on Tyredyy, 4 Kaurbas 3009 )55 %4 MM ,

Q-Pulse Id TMS904

Active 10/12/2014

Page 415 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 416 of 437




SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

1 I 2 I 3 | ‘ | 5 I s I 7 ] O f’ v T v T ™ T 5 ) ) T 7 I s i ®
p
e | o1, DESGRPTIR T LS 2FRESRN | TOAHERT |maBuL/ooR ] [mose | e PESGP XA usa | usaaFasn | Toatean |kms/@or]  [more | et CESGPTIN vsa1 LS 2EFMGSSIAT | TOXTHOGHT | MATERAL/ (OR W
n PUHP RN (MU PELAY ' ) | RASE | TERRUL AR Ry - |
HORUL SUPALY RIOW SWRIC TR ﬁ%um T | BSAEW |
n DEEX SWPRLY SR o Wen = m PP FALT RESET ROLAY ) ) taa s TR0 AR $ BaTHL TS =
A — i W o lva_ .
0 OERATOR SPLY TR PRy Rt e » FUP EXEREDXY 0K NIRRT RELAY ) x | BASE TEOUL HADR TR TS tm | R
T Bo) PRI toa o] B DT TS DAL TS T RS
we PP GROUT BREAXER 0 ¥, % PO START PUSIBUTTON STARY STRT Lan va TEBUL HAXR ien ¥
n R $TOP RS EUTT st 1P - |2 TEXOUL AR S aens - 7 .
— n PHASE FALURE CROUT SREARER 5 v o | R n PP BASTIP AUSEITION sz Lol pyGed v P/Btecd | e e gt vER P/ tecd A HEADER UASEL [t Crout Becaberd WIFLTEED o | —
" » AP RESET BTN TALT RESET FAAT RESET | ISR VEADER LB L re Ol Besatersd m%m? - Uy AsTE
T SUB-OR TRBUTIN BOKD Iﬁﬁﬁ pre
# S-S TRETION BOK0 O BT ] i ® PP HOLRS RKHTER HURS 2O RS B w |5 HEADER LABEL frcomar Sectiodd 1018090 | oo
s 3 PHASC FALIRE CROUT EREAER STATONFRAS FATRERELY 2 SRR wir | ) | PeporcoaatioR PP Ko} P e | IBREK FEADER LABEL W Termioals #9478 LEVEL 1X 0 LEVEL PROSES 1= AaSPUSTC .
ﬂmliﬂ Tea S FOSTE . T | BHER |
1 IPHASE OUTLET CROUT MEAKER an T an v, W | J | AP AU CONTROLLUS & SOOCET PUP RS U M2 b ] HEADER LABEL iOvey Shvecded Terinals} m ‘= A
u 1 PRASE QUTLET CROUT EREAIZR e e Q’,,!im v ™
) RIUUAPTOP CRAIT SREATA WU P & i [ Ll
— —HONR T | IEART | —
m | ¢ | oo wma mouws et o]
M | 71 | OPAIRMLTD (RS B U X MIoBeRD E RS
T SO LGS T BSPRT |
* SVITOB0LRD IGHTING CRCUT E2OAITR e 1ea it Ll
c ) RIUSRGE FLTER CROUT SREANER RIS AT e vi_SESIEE T #s c
TR DT TR 1 AS FUATTE FRIVARG BSOS |
4 EXPLMP [ONTROL 1 SR CROUT EEAXIR e (o m'“ " WSPECTION FLATE LASELS - 20FF mmné}gm SRR OLY t‘: ﬁ S
t DEATR ANLLARY SPALY (B EDERKIER RXLTIRY BFALY i K3 FSTC 1 VET VELL HGH LEVEL RLAY oLy o S PUSTC N
»
woan ™ PR FORUATION LU 3 ST (0L STRET " preTopE
% SROURGE HOENT LIVEL PELAY VI VL SIROUREE - AssAASTL Label sze ta be agprectsately s A e
HRUT - B BHS)
" EMERTECY PIPNG MODE PUEP EPELAY [y oa ASSPUASTX Wwooun
[ %® SPCHARTE HEHNT (N LAY THER o [ m‘“‘ EXTERNAL LABEL LIST b
) EMEREDY QNG HOX OFF CELAT FPER x0T | FRW | ) ] T peam [ s [om o
% RTU POYER SLPPLY CROUT BLAR KIUPGRERSLPAY R N EPERGDICY PAOIS HODE PitP 2 TR ) | SRS Y o #a |t was | 1
S DRI RELAT T T IRFRR |
- n SLAGE OIYERTTR SELAY CREUT IREAKIR ¥ . [ w EPERGDIY AU HG FODE START SWTTO e - e I P e o sar | 1 —
| reecsma '™ [ Wt |
P Tea AASPOSTC |
) PAYE ROUT IREARR 'l o T > [usen tea fod way | 2
ek PP R e s 1S MOMTORID BY RETWORK (TR
wn PP ONTRL CROUT SRLATR e e . 7
. 1 s PLEASE INEGRA THE LPERATOR BIRE ISOLATHG PUYPS CR STATXH .
€| PLEASE OEOX AT THE STATIN S NROWTE HIE tea it |
BEFORE LEAVMG STE
F | tortow covizal o wd it |
SRR IUSE FED FROM NG S0E Tea
- n SR VERTTR FUSES B s . i -
TED FROH LM SO ] 4
= SE RIS ARG XY B AN SVTOL {ea iy V[ mrswoss ea Back oo | 1
» SURCE DIYERTIR ALK RELAY 2R i s o
T 1| ostrmimon sasso '™ e )
. " RIU SURGE REDUCTIN FLTER L. ] i,:, :‘: .
DO | RN LG STt Taa g
" PHASLFALLRE RLAY IOVIRFAL - PFRE OF MAN SWITOH tna BN
n SWITCHBOARD UGHTMG (OKTROL BELAY ar ‘aa (%)
TSN |
8 PHASE FALLRE RELAY e ta 5w 1" STATENLSAL/AENDTE SELITTOR SVITCH STATIN (OHTROL B0 - | BART | 1| F9 X Lok b o Sl
- [ SPOSTE | —
[} HAM MEUTRAL LIKK JUORITRAL im Vi ] FLECTRICES TEST RAAY m [ e N | GCODRATOR MET e Sk ot | Y| F
m i O VT - | B o | BaTiRes Pra thd K
v SU8-80APD MEVTRAL LN TR tm | NSFRK o VET VILL LIVIL DOLATR vV o | IRART ] N i i Io | d ol I
a m $18-80AK0 EARTH LK DA ta | g o
m prvr— o v - ﬁmm— R | DAGER - 2 SOURSES OF SPRLY ™ 2 | 2
TR PR |
) NSTRLMOT LARTH LR KSTRUNXT AR - | =
ANGR - RECTROL EURHENT : THS LIBEL & Rt
51 RIUFATEEO SPRLY REUTRAL LN mimﬁm\v - A T D | btk Gy ot e300 BN B di 8 R I
— [T RSFUSI | =
LR TP P8 LPTP 80 i ] EXTERNAL LABELS 1om THICK 316 GRADE STANLESS STEEL
P O ey erpE—— T = mm | [ rrp——— = FIXED WITH H) 316 STAINLESS STEEL KETAL THREADS.
%g [T AT |
% | % | oownpoviReecx soaEr freiit] A FIELD LABEL LIST
H 81 | U | DELNTRY PRESSIRE ADL UNT CVGY PRSI = ﬁm— uee (24 Ba | L sz Jary H
PR FHENeT & TTFISTE | G E
" AU SIFT STIRTER - T I B RTU Z44YAL/ZUVOC POVER SPRLY R a1x A | KAN ST COMDLITOR - DO WOT CSCORECT M Farfh leccodel 1
® PFP SOFT STARTIRIEYPAD g ol P2 tce R W[ R oo nvone cavaiR L ] L3S AT
PP CVH T 25 PR —(XRIR-p0
| o —E— 51 .
P
[ Rl [ R | RAOO t
Q BYPASS ACT i = ia_ | wa L o = [\ CERTIFIED "AS BUILT"
P PP S/STARTER FALLT RELAY © x tea | SHET RADO CGAX SLACE PROTECTIN RADK) SIRSC PROTLCTIN taa . . . .
- o - = n%mﬂ__ — ——— - - This is to confirm that the switchboard has been built
: . .
I ~ pePp— o - é‘ﬂm—; PO R e o = T as perthe design which has been signed off by the .
0 PP POVER 04 PELAT © x5 im | DSPBK RPEQ.
H U OSCORELT LU st ™ Signed: Vine 986
- 5 RTU BRSCORECT TERAUL BLECKS PG KoT? taa _ ee —
s 4 v
PRTTPRRION £ L7 M P /7/2/2010
\ b,
J K \(vamvvcamv THERLY 1S PROTEXTID B Tr€ “Yorarre P.HAGUE \(Oﬂqir-d Sigrad by GANDERSON 9.11.09 | Odgrel Sgred by KVAHEESAN 10.11.09 SITE TINE EET tha 16 4
LAVS OF [S2YRGHT AXD PAY MO BE (OPILD 0] " - . SP043 SWITCHBOARD SHi
A [12.08] 1ISSUED FOR CONSTRUCTION P.H. |[AW. m;ﬁmrgmssmw ORAFTING CHECK | AWITTHOFT DESIGN RPEQ Ny, OATE PRINCIPAL DESIGH MANACER DATE SAINT CONEL STREET LABEL SCHEDULE BRI SBANE \WATER DRAVNG Na. AMEND,
0 |11.09] ISSUED FOR TENDER P.H. |JAW.| ©2002 CAD RLE 67-0081s0t_A Odgral signad by AVATTHOFT LAE5  0.311.03 | Origna Sonedty JTTTWARSH 10.11.09 SEWAGE PUMP STATION 486/5/7_0081 _01 6 A
{10 DATE AMENDVENT ORN | AP0 A Refarence Dasng _ABC.C. AILE o _ADESIGN CHECK RPEQ. . DATE -cugn' DELEGATE OATE J
DR S2-T Yol G YATER SUPP 203 Dty 6743 Phrs 280 Py vy bopers Lwct Savesby GT1349 oo ToeZzy, 14 Moemdat 7008 1055 58 A
) i 2 3 ] 4 [ 5 | 3 ] 7 | s 9 | 10 1 1 1 2 | 13 | 14 AMI 15 | 16

; Page 417 of 437
Q-Pulse Id TMS?04 Active 10/12/2014



e ——
SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS?04 Active 10/12/2014 Page 418 of 437



SP043 St Conel Street Nudgee SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS904

Active 10/12/2014
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ORSTRUCTION - RHAL SWiT ARD WIRKG
Cudlcie construction 3 Harine grade Aluninlua {5251). All wiring to be PYC V80 HT 0.6/1Kv Grade with tinned conductor,
Plinth construction 200x80 channed 6063 T6 Grade Aluminium Control and Instrumentation wiring has flexible copper conductors, and Is tolour toded @
A Folded, "Pulse MG* & “TIG welded with all visible seams and Joints fully welded, free from as detaied belov, each Individual wire shall be nunbered each end, and ferminated by © o H A
splatter and ground smooth vhere needed tha use of 2ppropriate pra-insidated crinp hugs of pins.
External doors and covers fitted with Emka 1011-207 self grip seal. S!pal:a'z ll;g: o: phs i:\!l'l be I.IS:: f:r each conductor, A proprietary double pin lug W w @I o{jo]|® °)
Stainless Steel “D” Kandles fitted where Indicated on the drawings. may be used o Terminate fwo conduciors. H H )
| Hé Earth studs fixed to Phe interior of all doors and hinged escutcheons and on adjacent cubicte | US® proprielary bridging links when required to conmon up terainals. ( ‘ ® ‘ ‘ 0 2 o u =10 ]
interior surtaces. Fit dedicated earih stod adjacent sain earth bar for switthborrd easth. :"' mare ':‘" two wires ;:R“bl:' ‘°““':"d to any L‘"‘“‘L N ® ® e uhds =
Door shiffeners, door stays, cable straps, and docupent holders et fitted where shown on the | Hof pore then one vire 3 connzched on one skde of any funnel type teratnal 1 Lo
drawings Where multiple connections are required on tunnel terainals, propriatary terninal tink od H TSh
o bars shall be used. A
o Door stiffeners to be S/Steed and. of sufficent sirength to prevent being deformed when Power wiring 1o be ok ZSsqum shranded copper conductors, phase colour coded Atéls;nf;rta'li @ JH. "o =10 .
subjected to reasonable loads. Miniowe 3 S/Steel as detaded betow dear malions I: 1] o =10
Lift-off covars and nounting panels f‘ued.v?ih M8 studs & shfn!ess steel dome muis. Control wiring to be mininun 1.0sqnm Nlexibta copper conductors, catour coded as S il ]
Gland plates manufachured from Iom aluniniua, unless otherwise shown. detaRed below. 8 04 O p
hspection/Access plates aanufactured fron 3am aluniiua, ) Low level control signals to be miniaum 0.5sqaa flexible copper conductors. colour ° H o p
— Qand/Inspect/Access plate openings fitted vith Héx1.0 flat head closad end rivet ruts. {Detad F 1oaad 45 detaied below. @ S @7 Ni=g H Hoh —
Cable glands ’_° be fithed with conpression “d" instalted vithin cubicle. (Detad 6 4-20nA amalog signals [nternal & externat] wired in shielded palr mninum size o[ss e o 0 O 5
gm:;:sprcm;:mss p:a:esrto. be ﬁ:t;oz:’udh seals attached to cublcle. 0.5sqam, and earthed at one end only. {Switchboard end for external signals) ® S =g n o ] [
aIna/aspec CCess plate Tixings at 1NmA Alt 200VAL wiring in the RTU or PLC sections shatl be double insulated and atl ferninals 1O
c Gland/tnspection/Access plates ta naintaln a S50na clearance from section dividers. shall be shoudedgand labelled- * Danger 260VAC' @ ) ‘ imY H c
Gland/lspection/Access plates are ROT 1o be split. Earth caes e¥nlaun 2.5sqnn flexible DOOR LAYOUT 1 [
hspection/Access plates are NOT to ba earthed. Doors and hinged esculcheons bonded with flexible tinned copper braiding. DETAILU {®]le]]of]e r@)
Provide Shrouding fo all tive parts to P20 where required. Disconnection zone door to be bonded with flexidle copper B/Wire. Heat shrink at lugs. o -
- Hinges {external} Selectrix HIBESOss-314. Stalnless steel. Switchboard to have dedicated earthing cable bonding directly to nealn eacth bar. @ a
Star washers fitted under all hinge screws. Ensure rinimum clearance of 100nn is paintained between cable ducting & gland plates. RTU DISCONNECT PLUGS
Hinged estutcheons fixed with Emka 174 turn %00-U142 Wire nurbering wal be equal fo Grafoplast S12000 system. (
All equipaent to be remavable via front access. Terpinal strips to be mounted 30nn off equipment panel to aid ternination. Q (0OMG DETALS N ppy
lostall svitchboard vith non-hydroscopic naterlal batween plinth 2nd concrete siab. Detal £ | Wire nunbers are readable left to right.batton to top as shown. o Allow for all NON-FLTERED SUPPLY ARRARSEMENT
o All escutcheons 1o opan a minkaum of 50° equpzent to ) DETAL M TERMNAL BLOCK 1 b
All sheet meal edging to be da-barred dearadlions | Allow 55mm min. v
ging . m: clearance for all SUB-DISTRIBUTION BOARD ARRANGEMENT
Lock 1 @ . comms connections Y P !
Dy Joora Lo . . . ® between display and
- DORE ELECTRICS - Sving Handle SHKSS Universal Locking - 92268 Refer fo sheet 17 for coing detals for RTU disconnection plugs. z:r::rsg;?os”an N
DORE ELEUBRKS -l ip":" lock rod set - TLR2 Coding pias aust be fitted to both the disconnect plug and terminal block. —
Lackwood Barrel Lac Supply spare RTU fuse terminal’ fuses seperately, 2xWA, 2x5A 4x2A, 6x.5A
Key Codes RC4S6A, RCLISAB, RTAISABC refer to each door for darification. U
3 (OLOUR 0 o 3
Locks Door 7 " . s [w]
DORE ELECTRICS - Swing Handte SHKSS Universal Locking - 52268 Phase virng IAB 10) Red, White, Blue Lsqan lnind a ®
<5 il § Potential Metering {240/415 VAC)  Red, White, Blue, Black (Ssqen o
DBORE ELECTRICS - 3 point lock rod set - TLR22SS {all S/Steell Current Hatering {Secondary} Red, White, Blue, Grey 255mm HEal CERTIFIED "AS BUILT"
Lockwood Barrel Lock, Key Code RCA96A8 20 YAC Contrel AcHve fed Ltsq0 pun / om . ]
s 20 YAC Heutral Black 1bsq0 ! This is to confirm that the switchboard has been buiit TERHAL BLOCK 3 q
Locks Door 5 Exiea Low VOC Positive supplies  Orange Losqon H i i
DORE ELECTRICS - Swing Handle SHPSS Padiockable - 316 Exira Low VOU Negalive sopplies  Vilet 13qaa se— as per the design which has been signed off by the : .
. | DOREELECTRICS - 3 poin tock rod set - TLRYL Generd Exira Low VO Wing  Grey Lhqm ®@@® RPEQ. . .
ENERGEX, padlock, $/Stee Shachle, 45w brass pln tumbler. RTU & PLC Wiring Grey 0Ssqan Qi . [P
Energes Koy bl O hey, Becirode Wring i s == Signed: Vi Whelgn 14986
Intrinskdlly safe viring Light Blue 155qmm ’
Eurth Ereen/Yaliow 25sqan bak) y w .
|| OPERATING PARAMETERS Door b Esculcheon Eurth Bonds  Green/Yellow 4 sqom K ® B oo Ao L 22 M el /] 792010 |
Standard AS 34391 ®
Current & Frequency AU S50H2 LABELS
t fonal Voltage U 4B VAC
A E\‘iﬁ::z‘vﬁ;‘f\‘, ¢ ey internsl (abels W/B engraved ABS PLASTK to labet schedule )
<] Rated Awdliary Voltage 240 VAC 7 24 VDC Warning labels R/W engraved ABS PLASTIC to label schedule @ @ Alov for 2l =prsom o
Rated Corrent [Matn Bec) 300 AMPS E/Stop labets Y/B engraved ABS PLASTIC totabel schedde. egégnent fo
Short Gircuit Current lsc WA First lelter = Background colow, Second letter = Lettering colour. dear rulions
Duration of Isc 2sec L W — @
B zegee offl’;ate'zﬁ:_n by b P 5610 AS 1939 Hain siitchlabel gy SWITC +— :Omn aﬁm gj}amsm - ( .
easwre ol Frofection afciers ]
y 400A 44— M3 Allow ninbua
and enclosures. son Gstance (o
Servie Conditions Gutdoors Punp €8 labels PUMP NoT Ferial ABS PLASTIC 1l equiment i
Hass Hot exceeding 2000%g T e HSR ENSURE ALL FQUPHENT CLEARS MALLIOH llequgnent
Forms of Segragation Ford | 250A WHER HINGED PANEL IS FLLLY OPEN
H H
Conpartaent fabels Kan  Haterial Starless Steel
RTU 1
PAKRING
Kloniniua Surface Preparation E/Stop labels DTS L b Bl BSRLASTK
- . op (oloor Y/B
Finish smooth all exposed welds, clean, descale, and degreasa all surfaces. |
Surfaces pretreatment In accordance with AS 1580 3 AS 3715 using Novox LF acid etch Warting labels . Tm .
cleaner, Novacoat 12 convession costing, & clean water rinses. ™ DANGER 415V - ?;t";‘.'l é;aPLASU(
Apply DULUX ALPHATECH 3000 powder coat fo nanufacturer’s reconmendations. JSOLATE ELSE WHERE j—
) CUBICLE & EXTERNAL COMPONENTS :- DULUX Mist Green (36648} matt finish. O e P ® NOTE: \
INTERIOR (TEMS {nounting pansls, escutcheons, etc] :- BULUX Bright White (32166} Internal tabels secured by M3 chreme plated mefal threads. °3° ;“gloﬁﬁ’g‘of.”g?n"s
Mintnum Dry Film Thickness all surfaces S8 nicrons. (B's to be ideatified with individugl labels as per label schedude. Shroud behing :
. Labets obstructed by switchboard wiring are relocated to adjacent duct lid and secur ed Shroud behind
| by M3 nylon threads, Lid to be secured by a single cable tie af one corner. ESCUTCHEON LAYQUT ESCUTCHEON LAYOUT S h eet 1 7
> External {abels ¥am thick 316 grade s/steel secured by M3 316 s/steel mefal threads. DETAILR ”—“] L "1
All internal and external fabels are to have bevelled edges. o DETAL §
L B FOR CONSTRUCTION
Y reom NG T 4 . T —
J Lr::.}c;;:mmuyon:ﬁ%?g:&n:pﬂn n DRAFTED P.HAGQUE .Oﬂg ol Signed by GANDERSON 8.11.09 .oﬂg‘-._-J Signed by KVAHEESA 10.11.09 éan043 gnv'\E"TCHBoARD YSHEEHb 7 J
A 112,08 ISSUED FOR CONSTRUCTION P.H. |Aw. | airieacs uran be ooofst rsiones DRAFTING CHECK | A WITTHOFT pesian RPEQ 1 DATE | PRINGIPAL DESIGNMAUGER  OATE SAINT CONEL STREET CONSTRUCTION DETAILS Ty —p———. ey
o |11.08] 1ISSUED FOR TENDER P.H. |AW.] © 200 CAD ALE B57-008180t_A Orignal spred by AVATTHOFT 8565  9.11.00 | Odgral Sgredbr LTTINARSH 10.11.09 SEWAGE PUMP STATION 486/5/7-0081 _01 7 A
o] oA AMENOVENT IR Reft ence Oraaings la.c.c. ALE o, \oEsiay crecK RPEQ B OATE )| CLENT DELEGATE DATE
mmmg,';u Lo l . l ) l . l s | ¢ J , I . * . 10 auuv.v:::swam = I -1&;.m.h:m r: - __\,MI Law 5,1.;417 OTIAEY e Tusctay, N"#\':M‘l;ﬂ 10554 AN
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t I 2 ] 3 [ 4 | s 1 8 ] ’ T s ? g i » [ 1 1z I 3 T 1 T (3 T 16
cornets radis RE QBKLE - _
Ao 1
rm— | AT shaging free frend my M &“ vs‘rgﬁ;:mu "5;“:9:
‘—_—_;7/ = Townaitga e |
asat W i e~ aene A
[ ¢ .
£ /:31’1‘3&’31 El“h‘
DOR 7%
‘ am n‘?g}.m .’”}"
- S N t‘u’:ir! ﬂummmm { L i‘:';'ﬁ-: _
! N [E0A
Docr Seal jp— N33 25 3% S/ated Buttea Head # B Ahysickn boss ko
% B S et TSNt e iR i - %ﬂmwﬂth
3,5'33 13 of vater
. o Searely veldboss to postin ) iﬁf,’j’:ﬁ@{‘ﬂ,?‘.‘,,’ég"”"’ e o
Bk;duoai:?rus]vil;:;:m to peecact vate sequring oeof By anmn of § 8
sy doe fo plry | .
g‘?kilmmﬂds to 1ugfiiudvu)ud o Wedbos Ble postio mmﬁ&"w'
ws SCckas By R perssh Notes: Screws are not to penetrate cublcle metalwork. !
Boss for sunshietds to be 30mm, Hole: Screvs are not to penetrate cudcle netalvork DETAIL D
DETAIL A DETALL B DETAIL € HEYE BOLT FIXNG DETALL -
DOOR SEAL —— {SUN ROOF FOXING BETAILY

EXTERNAL SWITCHBOARD

{SUN SHELD HOUNTING TO £XDS, REAR AND DOORS)
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KOTEy
DOORS HUST BE ARRKHGZD (R HALLIHS T0
. ) ALLOY FGR ALL DOORS T0 0PEN THE FULL R8¢,
| . \ SvitchSeard (e o CSH Antennd ARULLY 0PDY DOOR MUST NOT PREVENT AN
—— Kecprene Gk ADLACENT DOOR FROH BEWG (PERNED R (LOSED,
40 | goumocs Golv Flat bur s vie X 3aa 1 7 rond . /_\ S _]_1
focadd Neoprane N
i B — oG P, — oot CERTIFIED "AS BUILT" o =
e F e ssom e e This is to confirm that the switchboard has been built l
" e 1 o5 /" inceaced termlly Moo as per the design which has been signed off by the REEARTAL 8
40om Cleararce
;ro— EQE "éw;“m' PLSITH Ve to et . Ly [ hlvinsunrost N e Sunock [ RPEQ. o
1 [ 7 p 1986 L/ SUPPORTS
N— - eld dova b acket 3¢
4 N . 0T [ SHITCHEOARD] 7 ;2 o ’d
+ &0 20am PVC /
“ A et base coaled ith E GbleGlans ARG YN (15712010 : P>
prrepreterive M DETALL EY Use 6 OfF - ML s
M 3 . L&l 20 he
DETAIL E2  ioleash watefprect prolective caaliog {BOUTING DOWN FACLITIES DETALI countersunk ! g
IBOLTING DOWH EACALITES DETALY {EXTERNAL BRACKET} P 12018 S/t Pt M Teese
INTERNAL BRACKET) X s«uhgph}( at #ea Dervids. ° °
SET UP (UBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO / — = — /
ﬂ_ CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. [ J ey bepedin/@xd fatedn y i
MINIMUM ANCHORAGE 110mm, r —/
FILL WITH NON-SHRINK GROUT WHERE REQUIRED. E:ﬁlﬁg; fulty ‘ / _/ 7
LIS Elvaised valet e
Pl s
g e s i e DETAIL X Thin Shest Rivet Kol
gl e s e N\t sty i {GSH ANTENNA MOUNTING DETARL} He o e Sl k3
s | fenestite Pevter ntes 52 ~&
- R, DETAILF DETAIL K
m| I] '
N — A {G AND/INSPECTION PLATE FOXRG DETAR) (DOOR SUN SHELD DETAR
K Pw;m!m (Fit 3an neoprene gasket between plinth & flange]
N ¥ $/th (2————” \ Pa—— [Fixings 36 s/steel bolts, nuts, Hat & speing washers}
mwgﬂ?ﬂ ¢ o0 sed Wwi lh&:ﬁ‘vﬁ:
/ omprextion se i
- DETALN ot N\ DETAILP < el il
e iaed val
,/ IAERIAL SUPPORT BRACKET DETA) dha {AERIAL FLANGE KOUNTING DETAL|
Bt
, Ji
1 /[ 1 1]
\’:r::rde-(wmm / =7
asd reiromeals / PNTH
y (M Hittner
: \ oo o g — i ‘ Ponactmcs
ing IV s, Vith the e o
PO crsectin
0&%% S V4 Tumwing kb @
DETAL G
(CASLE GLAND BSTALLATION DETAR
Pk ate
sdhats pacig (agfn SHvd svitcibowcs 4
s b seibot Ll it ok G 3
DETALL W DETALL 0 fou sftler T
(WET WELL CONDUT SEALING DETAR FRCLIED HOUATIING PLATE DETARL ‘ S foat e
oy
. | DETALH Sheet 18
Sop st IRTU LAPTOP SUPPORT SHELF} Sgpet it
wered pos ot
\ FOR CONSTRUCTION
a Y sepnsm oo Yoo ___eaagus Y ongo sunsaty asvomeon 000 | o Sty RUBEESNY o1 §Po43 SWITCHBOARD [ectro
A J1209 ISSUED FOR CONSTRUCTION  [PH. JAN | v s possones ORATTINO OSeK |AWnTHOPY | oesien RPEQN DAE | pricd DESCIVAVAR DA SAINT CONEL STREET CONSTRUCTION DETAILS BRISBAKE \WATER BRAVANG Ko AvB0,
o [11.09] 1I83UED FOR TENDER PH. [aw.| o208 CADFIE 57-008180t A | Orgiral sgwd by AVATTHORT 5568 09109 | Ongna Spdly JTITWASSY 101109 SEWAGE PUMP STATION 486/5/7-0081-018 A
(o] oae ANENDVENT RN | AP0 L Refererca Dadng ABCC. ALE Na, \DESIGN creck RPEQ.ta DATE ) CUENT OELEGATE DATE - -
mmgﬁg Yoeu I . s l . l s L R J; , J . s l " (HIHM"L:“’?QU 121 ] ”Mhu “‘*I " Lﬂl"—;.lw «nia ml’l’ﬂf’ld‘k‘n:ﬁg“;m 1053 54 RY
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1 1 2 i 3 I * | 5 I & [ T ] s f 9 | G | " 2 T ] 1 T 15 I 15
g —
ALLOW SUFFIOZNT LEKGTH ON CABLE TO ALLOW A
FOR REMOYAL OF PROBE AMD CONDUAT ASSEMBLY. NORTH SURVEY MARKER No.360
. EXCESS LEMGTH T0 BE STORED M ELECTRODE BOX. mAHD = 6.598
P48 RATEE “YEGABAR 74 " PRESSURE
g - ?ﬂ[i%ums - STHICR WITH DRGO (1/2°] BSP
S ITe 5uit) g THREADED HALE £ND. HODEL 10
= a8 . a SULT PRESSURE RAMGE AND CABLE
‘ 4 ) IE-ERG“I‘. Ean EACH mgmw# SIE
o 380 BRASS MARPLE HOOEL "BRTAXXGGITHAZX"
R of LEVEL PROSE BOX L
e /ORI N PAD « 4449 P PRESSLEE RANGE
a i e . = 4
4 4 1 & . . <. )
-] . . ° <+ .4 4 o . Sa L
" : . R o
; ] ¢ 'a . . ‘. DHAD {11/2') B5P TO
s . - DH32 [11/47) 5P STARILESS
/— STEEL REQUONG SOCKET
st (eI e o
1600 mirs SUSPERSION EYELET P A Tl St IN DHIZ (134471 BSP STAALESS
b e Mote § BASTHG LonouT TEHBOARD STEEL 39 CQUAL HALE BEurs
[+
SURCHARGE IHHBENT
LeVEL
mAHD = 4.349 has NYLON
B HeASLRERONT PoueT — GRsiz d a0 DETAILS OF NON PREFERRED INSTALLATION
A _/ = /__ E?DEEA:: T0 BE USED WHERE SPALE iS LIMITED
— 1o by
LEVEL PROBE 2009 mhrs I T [T
A
I3 ]
20 : " :
HIGH LEVEL l pH DALY [11/2°) BSP TO
mAKD 2 6448 VI D132 {1 #/4°1 BSP STAINLESS
- il STEEL REDUCHG SOCKET
| PEASUREHERT POMT 1]
/ p o .
HIGH LEVEL T 4be2 PVC CONDUT DRI (1 /4°) BSP
PROBE T /— REDLCE 10 ST STARLESS STEEL 1UPPLE.
I £XISTHG PRISSURE
) PONT STOP (OCK DN32 STANLESS STEEL UNIO WITH
E PLRS® A START T DALLED & HOLES AT DH22 15 17471 BSP FEMALE ENDS AND
RAHD = 4063 3.200 mtrs e /— 300 PFIEAVALS ALORG MSTALLED WATH FEMALE SECTIRY OF
Hote § 1260 mirs i 71 1 Fe LERGTH of [HE CaKDT oA ADJACENT TO VALVE
1 DK3Z 11 4"} BSP
! i b - STADILESS STEEL HPFLE,
.‘._ L e s TaLLE NOTE, ADBITIGRAL FITTINGS MAY BE REQUIRED,
T aX SITE
2;“?5*31?5 P DETAILS OF PREFERRED INSTALLATION
1
I3 1 1
: AN
1 I
i— Electrical contractor bo supply
I 1 . e
] L] Hatea and fit all fitting necessary to
— plumb pressure transducer into
\ s oo exisfing isclafion valve,
HYDROSTATIC LEVEL P 0
PROBE
LEVEL PRDBE
I  nwwisms ] /—m;ta
N HEASUREHERT PONT TAPPING BARD
PRESSURE TRANSMITTEZR INSTALLATION NOTES
1. Haterial: All stainless steel
fittings to be grade 315.
LEVEL PROBE INSTALLATION NOTES 2. Galling: All stainless sheel
H threads fo be lubricafed with
1 Install stainless steel hanging hoak for approved anti galiing grease
the suspension of the hydrostatic probe. and thread tape where applicable.
oryYy HATERIALS LIST 2. Drilt & x 6mm holes, t50mm from each end and every 300mm . . s
af tha cuf length, prior to Installation, 3. Install as per ‘prefered’ detail
— il 9 LENGTH OF BEAYY DUTY 1. Install so that th duit rest the shoulder of t uniess space limitations prevents
BRANGE PVC CONDUIT &0mm . Instatl so bthat The conduit rests on the shoulder o e probe. this methad.
2+ | coNouiT EMD CAP Do not glue the conduit to the end cap. CERTIFIED "AS BUILT"
& Install a 25mm nylon cable gland. Apply no compression to cable. This is to confirm that the switchboard has been built
3| 2 | 25mmNYLON CABLE GLAND :
! 4] 3 | CABLE CLAMP SUSPENSION EYELET 5. Measurements are to be taken from bottom af Fhe as per the design which has been sighed off by the
Level Probe box to ‘measurement points’ on probes RPEQ
e s " Y —<
4 Th4 Q6426 O PARF IRITE 1§ FROTLETIS BY THE ORAFTED P.HAGUE Orgral Soned by G ANDERSON 94108 Y Drginat Signed by KVAREESAN 10,1109 SITE kit .
. LWl O (OF TROHT AMD PAT MOT BE (P EDGR - . e . 3P043 LEVEL PROBES SHEET Ha, 19
A |12.00) 1I2SUED FOR SONSTRUCTION PuH. JAYY, | Fropstin viood Tl frmas ressson ORAFTING CHECK | AMNTTHOFT DESKH RAEO. tn DATE | PRINCIPAL DESIGH WAMAGER = DATE SAINT CONEL STREET AND PRESSURE TRANSMITTER BRISAANE WATER BRAVING Na, AVEND,
o [11.08] ISSUED FOR TENDER P.H. |avy.| € 20m CADFLE 57-0081sot A | rgmigred by AvArOmET 6855 91109 | OdgralSigned b LTTRARSH 101169 SEWAGE PUMP STATION INSTALLATION DETAILS 486/5/7_0081 019 A
Lol oare AMEHTVENT DAH | APD, ) Referenca Davings Jecc. FuE s, _ADESIGN QHEGK RPEQ Mo OATE A CLENT DELEGATE DATE J
Bl P-’;ﬂ Tait _{_ 2 3 | p | 5 | . 1 . i \ . | " o\un-.ur‘l'u SUPRIN O e m:;‘nn‘.:u.l. Bmm;l‘unmu;ssx:;s\cmmﬁua Lprvmoart For Gongturan S8 b ALy Lot Bacwd by OTS<H eATunlary, 24 Koowrdin 1070 1250 AN
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