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SAFETY INSTRUCTIONS

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

T T e s . —

Technically qualified personnel

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

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

Opening the frequency inverter or softstarter

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE
BEFORE OPENING THE UNIT AND WAIT AT LEAST 5
MINUTES TO ALLOW THE BUFFER CAPACITORS TO
DISCHARGE.

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

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

2
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1. GENERAL INFORMATION

1.1 Introduction

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

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

Physical connection can be either RS232 or RS485.
It acts as a slave with address 1 - 247 in a master-slave configura-
tion. The communication is half duplex. It has a standard non
return to zero (NRZ) format.
Baudrates are possible from 2400 up to 38400 bits per sec.
The character frame format (always 11 bits) has:
one start bit
eight data bits
one or two stop bits
even or no parity bit
(The frequency inverters VFB/VFX have no parity).
A Cyclic Redundancy Check is included.

1.2 Description.

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

VFB40-004 to VFB40-046

VFB40-018 to VFX40-1k2

VFX50-018 to VEX50-1k2
specific information about the frequency inverters is in chapter
4. page 53.
-MSF softstarters:

MSF-017 - MSF-1400
specific information about the sofstarters is in chapter 3. page
29.

GENERAL INFORMATION 7
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1.3 Users

This instruction manual is intended for:
- installation engineers

- designers

- maintenance engineers

- service engineers

1.4 Safety

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

NOTE! Additional information as an aid to
avoiding problems.

CAUTION Failure to follow these
instructions can result in
malfunction or damage to

the softstarter or the
frequency inverter.

WARNING Failure to follow these
instructions can result in serious
injury to the user in addition
to serious damage to the soft-
starter or the frequency inverter.

DANGER The life of the user is in danger.

8 GENERAL INFORMATION
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1.5 Delivery and unpacking.

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

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

GENERAL INFORMATION 9
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2. MODBUS RTU

2.1 General

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

Fig. 1.
PC with
Configuration
RS23
Modbus RTU /2/ ot
Master
| I '
Modbus RTU | [ Modbus RTU Modbus RTU
Slave node #1} |Slave node #2 Slave node #n
FO1

Fig. 1 Network configuration.

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

The Modbus protocol establishes the format for the master’s
query by placing into it the device address, a function code
defining the requested action, any data to be sent, and an error
checking field. The slave’s response message 1s also constructed
using Modbus protocol. It contains fields confirming the action
taken, any data to be returned and an error-checking field. If an
error occurred in receiving the message, or if the slave is unable
to perform the requested action, the slave will construct an error
message and send this as its response, see Fig. 2.

10 MODBUS RTU
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Query Frame Modbus
— | RTU Slave
Trailer Qutput Data Header
Immediate
response
Response Frame
Header Input Data Trailer

FO2

Fig. 2

Shows the MODBUS RTU data exchange.

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

Table 22 Character frame with no parity.

1 Start bit.

8 Data pits, hex_adecimal 0-9,A-F, least signifi-
cant bit sent first.

1 Even parity bit.

1 Stop bit.

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

Table 23 Character frame with parity.

1 Start bit.
8 Data bits, hexadecimal 0-9,A-F, least signifi-
cant bit sent first.
2 Stop bit.
MODBUS RTU 11
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Fig 3 Tim ing diagram for a transaction (query ‘and response messages) (bot-
tom in figure), a message frame (middle in figure} and a character
Jrame (top in figure).
12 MODBUS RTU
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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
at the baud rate used on the network (shown as T1-T2-T3-T4
in the table below). The first field then transmitted is the device

address.

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

out if it is the addressed device.

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

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

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

below.
START T1T2-T3-T4
Header ADDRESS 8 bits
FUNCTION 8 bits
Data DATA n x 8 bits
CRC CHECK 16 bits
Trailer
END T1-T2-T3-T4
MODBUS RTU
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2.2.1 Address field
The address tield of a message frame contains eight bits. The
individual slave devices are assigned addresses in the range of
1 - 247. A master addresses a slave by placing the slave address in
the address field of the message.

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

2.2.2 Function field

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

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

Examples are:

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

- to read the data contents of a group of para-

meters,

- to read the diagnostic status of the slave;

-to write to designated coils or registers within the

slave.

When the slave tesponds to the master, 1t uses the function code
field to indicate either a normal {error-free) response or that
some kind of error occurred {called an exceprion response). For
a normal response, the slave simply echoes the original function
code. For an exception response, the slave returns a code that is
equivalent to the original function code with its most sigmbicant
bit set to a logic 1.

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

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

14 MODBUS RTU
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Additional information about function codes and exceptions
‘comes later in this chapter.

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

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

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

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

2.2.4 CRC Error checking field

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

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

Additonal information about CRC calculation, see chapter 5.
page 78.

MODBUS RTU 15

Q-Pulse Id TMS1134 Active 10/12/2014 Page 19 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual
2.3 Functions

Emotron supports the following MODBUS function codes.

Function name Function code
Read Coil Status 1 (01h)
Read Input Status 2 (02h)
Read Holding Registers 3 (03h)
Read Input Registers 4 (04h)
Force Single Coil 5 (05h)
Force Single Register 6 (06h)
Force Multiple Coils 15 (OFh)
Force Multiple Registers 16 (10h)

Force/Read Multiple

Holding Registers 23(17h)

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

EXAMPLE
Requesting the motor PTC input ON/OFF-state. It 1s ON.

PTC input: Modbus no = 29 (1Dh)

On: Yes = 1 coil = 0001
1 byte of data: Byte count=01

16 MODBUS RTU
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Request message.

Field name Hex value
Slave address 01
Function 01
Start address H! 00
Start address LO iD
Number of Coils HI 00
Number of Coils LO 01
CRC LO 6D
CRC HI cC

Response message.

Field name Hex value
Slave address 01
Function 01
Byte count 01
Coil no.29 (1Dh) status 01
CRC LO 90
CRC Hi 48

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

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

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

MODBUS RTU 17
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Request message.

Field name Hex value
Slave address 01
Function 02
Start address Hl 00
Start address LO 02
Number of inputs HI 00
Number of Inputs LO 01
CRC LO 18
CRC HI 0A
Response message.
Field name Hex value
Slave address 01
Function 02
Byte count 01
Input no.2 (02h)status | 00
CRC LO Al
CRC HI 88

See 3.9, page 41 for all 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 val-
ues are 400.0 V, 60 Hz and 15.5 A.

400.0V, unit 0.1V - 4000 (OFAOh)
60Hz unit 1Hz - 60 (003Ch)

15.5A, unit 0.1A - 155 (009Bh)

18
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Request message.

Field name Hex value
Slave address 01
Function 03
Start address Hl 00
Start address LO 00

Number of Registers HI | 00
Number of Registers LO | 03
CRC LO 05
CRC HI CB

Response message.

Field name Hex value
Slave address 01
Function 03
Byte count 06
Reg no. 0, (Oh) data HI OF
Reg no. O, {Oh) data LO AQ
Reg no. 1, {1h) data HI 00
Reg no. 1, (1h) data LO 3C
Reg no. 2, {2h) data H) 00
Reg no. 2, {2h) data LO 9B
CRCLO 20
CRC HI 34

See 3.11, page 45 and 4.10, page 65 for ail analogue changeable
parameters readable with this function code.
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2.3.4 Read Input Registers

R.ead the contents of analogue read-only information.

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

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

Request message.

Field name Hex value
Slave address 01
Function 04
Start address HI 00
Start address LO 0A

Number of Registers HI 00
Number of Registers LO 02
CRC LO b1
CRC HI co

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 L.O 00
Reg no. 11 (OBh) data HI 11
Reg no. 11 (OBh) data LO A8
CRC LLO F&
CRC HI 6A

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

EXAMPLE

Set the Start Command to QM. This will cause the motor to
start.

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

Request message.

Field name Hex value
Slave address 01
Function 05
Start address HI 0o
Start address LO 1
Data HI FF
Data LO 00
CRC LO DD
CRC HI FA
Respnﬁse message.
Field name Hex value
Slave address 01
Function 05
Start address HI Q0
Start address LO 01
Data HI FF
Data LO a0
CRC LO DD
CRC HI FA

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

EXAMPLE
Set the Response Delay Max Alarm to 12.5 sec.

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

Request message.

Field name Hex value
Slave address 01
Function 08
Start address HI 00
Start address LO oD
Data HI 00
Data LO 7D
CRC LO D8
CRC HI 28

Response message.

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

See 3.11, page 45 and 4.10, page 65 for all parameters changea-
ble with this function code,
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2.3.7 Force Multiple Coil
Set the status of multple digital changeable parameters.

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

Collno. = 0-1 Reser > 1
Run=1
->- 00000011 (03h)

Request 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

Byte count 01

Coil no. 0-1 status 03

{0000 0011B)

CRC LO 9t

CRC HI 96
MODBUS RTU 23
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Response message.

Field name Hex value
Slave address 01
Function OF
Start address Hi 00
Start address LO 00
Number of Coils HI 00
Number of Coils LO 02
CRC LO D4
CRC HI 0A

See 3.8, page 40 and 4.8, page 61 for all parameters changeable

with this function code.

2.3.8 Force Multiple Register

Set the contents of multiple changeable analogue parameters.

EXAMPLE

Set the Response Delay Min Alarm to 25.0 sec and the Min

Alarm Level to 55%.

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

24
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Request message.

Field name Hex value
Slave address 01
Function 10
Start address Hi 00
Start address LO 11

Number of Registers HI [ 00
Number of Registers LO | 02
Byte count 04
Data Hl reg 17 (11h) 00
Data LO reg 17 (11h) FA

Data Hi reg 18 (12h) 00
Data LO reg 18 (12h) 37
CRC LO 52
CRC HI 88

Response message.

Field name Hex value
Slave address 01
Function 10
Start address HI 00
Start address LO 11

Number of Registers HI | 00
Number of Registers LO |02
CRC LO 11
CRC HI CcD

See 3.11, page 45 and 4.10, page 65 for all parameters changea-
ble with this function code.
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2.3.9 Force/Read Multiple Register

Set and read the contents of multiple analogue changeable
parameters in the same message.

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

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

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

Request message.

Field name Hex value

Slave address 01

Function 17

Start read address Hl 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 HlI 00

Number of write Regs LO 02

Byte count 04

Data HI Reg 21 (15h) 00

Data LO Reg 21 (15h) 02

Data Hi Reg 22 (16h) 00

Data LO Reg 22 (16h) 01

CRC LO 62

CRC HI 77
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Response message.

Field name Hex value
Slave address 01
Function 17
Byte count 04
Reg no. 3, (3h) data Hli 05
Reg no. 3, (3h) data LO AA
Reg no. 4, (4h) data HI 42
Reg no. 4, (4h) data LO 68
CRC LO E8S
CRC HI 85

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

2.4 Errors, exception codes

Two kinds of errors are possible:
- Transmission errors.
- Operation errors.

2.4.1 Transmission errors
Transmission errors are:

- Frame error (stop bit error).
- Parity error (if parity is used).
- CRC error.

- No message at all.

These errors are caused by i.e. electrical interference from
machinery or damage to the communication channel (cables,
contact, 170 ports etc.). This unit will not act on or answer the
master when a transmission error occurs. (Same result as if a
non-existing slave is addressed). The master will eventually
cause a time-out condition.
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2.4.2 Operation errors

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

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

Exception response message. .
Field name Hex value
Slave address 01
Function 84
Exception code 02
CRC LO Cc2
CRC HI Ci

Table 24  Exception codes.

Exc. code Name Description
o1 lllegal This unit doesn’t support the i
function function code.
02 Illegal data The data address is not :
address within its boundaries.
03 lllegal data The data value is not within
value it’s boundaries.
The unit is unable to perform
06 Busy the request at this time.
Retry later.
28 MODBUS RTU
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3. SOFTSTARTER MSF DATA

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

Rat cable to the
control board.

MODBUS RTU option
module.

Termination
switch $1.

and counter piece.

RS485 4-pole connector—l /

Fig. 4 MODBUS RTU option card,
WARNING! Opening the softstarter. Always switch
off the malns voltage before opening the softstarter
and wait at least 5 minutes to allow the buffer
capacitors to discharge.

Remove first the lid on the top side of the softstarter. Mount
the option card according to the sequence in Fig. 4.
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1) ST 4)

Remove the origi- | Use tiewrap for
nal lid before strain relief.
installing the

option card.

Mount the
3 screws
in their

| position.

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

Fig. 5 Installation of the option card.

S

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

NOTE! Under construction, to be defined.

3.3 RS485 Multipoint network

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

BUS
MASTER

S485

VFB MSF VEX
id 1 d 2 d 3

F10

Fig. 7 RS 483 mulitpoint nenwork

3.3.1 RS485 connection

Table 25 RS483 pinning

RS485 pin Function
1 Ground
2 Adine
3 B-ling
4 PE

The connector 15 a 4-pole male connector. The wiring should
be done according to Fig,. 8.
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Master Slave 1 Slave 2
GND GND
1 n T Pl I 1
2 RS485-A 2 R54285-4 2
3 _RS485H 3 R§4458 3
3 L3 . 4
Lr Shleld I Shisld
fE
Comnactlon 1o Moedbus Mals connoctors on
RTU Hest PC/PLC Modhus RTU option cardy

Fig 8 RS485 wiring

3.3.2 RS485 termination.

The R8485 network must always be terminated, to avoid trans-
mission problem. The termination must take place at the end of
the network. In Fig. 8 this means that the termuination must take
place at the slave 2 unit.

Switch S1 (see Fig. 4) sets the termination ON or OFF as
indicated in the Fig. 9 and Fig. 10.

Fig. 9 Termination ts OFF

Fig. 10 Termination is ON.

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

The RS232 port is used for point to point communication as a
master slave. See fig Fig. 11.

|
t PC RS232 Emotron product

F13

Fig. 11 RS232 point to point nenwork

3.4.1 RS232 connection

Table 26 RS232 pinning

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

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

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

A GND

RS232-TX

Shield

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

Fig. 12 RS232 wiring.

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

3.5 Set-up Communication Parameters
for Softstarter MSF

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

- Baud rate.

- Pany

- Behaviour when contact broken.

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

(0]
11118
Serial comm unit address
Default: 1
Range: 1-247
This parameter will select the unit address.

Serial comm. baudrate[112]

O
11P]°

Serial comm baudrate

9.6

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

This parameter will select the baudrate.

Serial comm. parity[113]

118)a

Serial comm parity

o)

Default: 0

Range: 0.1

This parameter will select the parity.
0 No parity.
1 Even parity.
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Serial comm. broken alarm[114]
If control mode 1s ’Serial comm. control’ and no contact is
established or contact is broken the Soft starter consider the
contact to be broken after 15 sec, the softstarter can act in three

different ways:

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

If an alarm occurs, 1t 1s automatically reset if the communication
is re-established. It is also possible to reset the alarm from the
soft starter keyboard.

110
1/14]2
Serial comm. contact
1J interrupted
Defauit: 1
Range: ofF, 1, 2

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

oFF No alarm and continue operation.

1 Alarm and stop operation.

2 Alarm and continue operation.

36
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3.6 Softstarter MSF in serial comm.
control mode

The source from where operation and parameter settings are
made is selected in the Control Mode para-meter menu 006.
When serial communication control mode (3) is selected, it is
possible to:
- Operate the soft starter only via serial comm.
- Set up parameters only via serial comm.

Exceptions for the serial comm. parameters

described above.
- Readout all view information and all parameters.
- Set up the control mode parameter from local

MSF keyboard, but not via serial comm.
- Inspect all parameters and open the menu

expansions from local MSF keyboard.
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3.6.1 Selection of control mode [006]
Setting up the control mode has to be done from the local MSF
keyboard.

0
ooje]?

Selection of control mode

2

Default: 2
Range: 1,2, 3

This parameter will select the control mode (source).
1 Keyboard control.

2 Remote input control.

3 Serial communication control.

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

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

See also 6.1.7 ’Overview of soft starter operation and parameter
set-up’ in MSF instruction manual.
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3.7 Parameter List

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

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

Table 27 Parameter types

Modbus logical
Parameter type numbers Modbus actual numbers
Coil Status 1 -10000 0 - 9999 (Logicail-1)
Input Status 10001 - 20000 | 0 - 9999 (Logical-10001)

Input Registers 30001 - 40000 |0 - 9999 (Logical-30001)
Holding Registers | 40001 - 50000 [ O - 9999 (Logical-40001)

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

For more information on any parameter/function, see
Instruction Manual MasterStart MSF Softstarter.
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3.8 Coil status list
Table 28 Coil status list
Modbus Product
logical | ModbUS | Function/Name Range,/Unit MSF
no menu
1 0 Alarm reset 0O>1 = Reset
2 1 Run /-Stop Stop=0, Run=1
5 4 Auto-set monitor 0->1 = Auto-set 089
Reset power con- _
6 5 sumption 0->1 = Reset 206
26 25 Pump control Off, on; off=0, on=1 022
27 26 Full votage start Off, on; off=0, on=1 | 024
28 27 By pass Off, on; off=0, on=1 032
29 28 Power factor control o, 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=1 192
Jog forward from . _ _
33 32 keyb. enable No, yes; no=0, yes=1 103
Jog reverse from keyb. ) _ —
34 33 enable No, yes; no=0, yes=1 104
35 34 Phase reversal alarm |Off, on; off=0, on=1 088
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3.9 Input status list
Table 29 Input status list
Modbus Product
logical M°::“5 Function/Name Range /Unit MSF
no menu
10001 |0 rocked keyboard |o_niocked, 1=Locked | 221
Extended start . _ _
10002 {1 ramp time No, yes; no=0, yes=1 S05
0=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 (4 status 1=Pre-alarm
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3.10 Input register list

Table 30 Input register list

Modbus Product
logial MO:;’“S Function/Name Range/Unit MSF
no menu
30001 0 Power consumption high word |0-2E9 Wh,1Wh<->1 |205
30002 1 Power consumption low word 205
30003 2 Electrical power high word O-+2E9 W, 1 W<>1 |S51
30004 3 Electrical power low word S51
30005 4 Output shaft power high word |O-+2E9 W,1 W<->1 |203
30006 5 Output shaft power low word 203
30007 6 Operation time high word 0.1 days <->1 208
30008 7 Operation time low word 0.1 days <>1 208
30011 | 10 |Shaft torque high word O +2E8 Nm, 0.1Nm 1507
30012 11 | Shaft torque low word " 207
r23 -> r = release,
30017 16 |Software version Bit 15-14 = 0,0
LB =23
30018 17 Software variant v001 -> HB=0, LB=01
30019 18 |Current 0-6553.5A, 0.1A<->1 |005
30020 19 |Phase 1 current " 211
30021 20 |Phase 2 current " 212
30022 21 |Phase 3 current " 213
30024 23 |[Line main voltage " 202
30025 24 |Line main voltage 1 " 214
30026 25 |Line main voltage 2 " 215
30027 26 |Line main voltage 3 " 216
30028 27 Product type number 61n-139152ee1 description
1= Keyboard
30020 | 28 |Gonwrol start by / Control 2= Remote 006
3= Serial comm.
30031 30 |Serial comm. unit address 1-247 111
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Table 30 Input register list (continuing)

Modbus Product
logial Mo::us Function/Name Range/Unit MSF
no menu
i 2400-38400 Baud,
30032 | 31 |Serial comm. baudrate 100 Baud <> 1 112
. . 0=No parity
30033 32 |Serial comm. parity 1=Even parity 113
30034 33 [Serial comm. contact broken gi;e; description in 114
30035 34 |Actual parameter set 1-4
-200% -+200%
30036 | 35 |Shaft power % 1%<> 1 090
30.0-100.0°C
30037 36 [Cooler temperature 0.1C <> 1
- 1-7 See description in
30041 40 |Operation mode 3123,
) 1-11 See description
30042 41 |Operation status in3.12.4.
30047 46 |Used thermal capacity 0-150 %, 1%<->1 073
30048 47  |Power factor 0.00-1.00,0.01<>1 |204
30049 48 |Current ratio 80 -150%, 1%<->1
30050 49 |Voltage ratio 50 -150%, 1%<->1 F12
0-2
0 = None,
30051 50 |Phase sequence 1=RST, 087
2=RTS
30052 51 |Emotron product 1=VFB/VFX, 2=MSF
. 0- 16 See descrip-
30103 | 102 |Trip message 1 tion in 3.12.5. 901
30106 | 105 |Trip message 2 See trip message 1. [902
30109 | 108 |Trip message 3 See trip message 1. (903
30112 | 111 |Trip message 4 See trip message 1. |904
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Table 30 Input register list (continuing)

N:ggibal;s Mo:(l,aus Function/Name Range/Unit Pr'a%t;ct
no menu

30115 | 114 |Trip message 5 See trip message 1. 905
30118 | 117 |{Trip message 6 See trip message 1. |906
30121 120 |Trip message 7 See trip message 1. {907
30124 123 |Trip message 8 See trip message 1. [908
30127 126 |Trip message 2 See trip message 1. (909
30130 | 129 |Trip message 10 See trip message 1. |910

44 SOFTSTARTER MSF DATA

Q-Pulse Id TMS1134 Active 10/12/2014 Page 48 of 412




SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

3.11 Holding register list

Table 31 Holding register list

Modbus Product
logical MO:: us Function/Name Range/Unit MSF
no menu
40001 |0 Nominal motor voltage 200.0700.0v 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
40004 |3 Nominal motor speed 32(1)5388(1) rgﬁ:ﬂ_ﬂ 044
25% -150% Pnsoft in
40005 (4 Nominal motor power \évi{ls=0> 1Wes1 043
Bit15=1->100W<->1
40006 |5 Nominal motor cos phi i%%)og;cloosophi = 045
40013 |12 Start delay monitor 1-250sec,1sec<->1 091
40014 |13 Max alarm response delay [0.1-25.0sec 0.1s>1 093
40015 |14 Max alarm limit 5-200% Pn 1%<->1 092
40017 |16 Max pre-alarm 5-200% Pn 1%<->1 094
40018 (17 Min alarm response delay [0.1-25.0sec 0.1s<->1 099
40019 (18 Min alarm limit 5-200% Pn 1%<->1 098
40020 |19 ygfayre‘a'a’m response 14 1.25 0sec 0.1s<>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 13 See description in | o551
40024 |23 Relay 2 14 % descriptionin | g5
0= OFF, No remote
40028 |27 |Anin 1, setup LT TN 023
2= 2-10V/4-20mA
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Table 31 Holding register list (continuing)

Modbus Product
logical Modbus Function/Name Range/Unit MSF
no no menu
40037 |36 AnOut 1, function 1-3 See descriptionin | ogg
3.12.8.
O= 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 2590% 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 0ff,1-120sec, 1s<>1 004
42005 [2004 [Initial voltage start ramp 2 [30-90% U, 1% Un<->1 011
42006 (2005 Start time ramp 2 Off,1-60sec, 1sec<>1| 012
Step down voltage stop 100-40% U,
42007 |2006 ramp 2 1% Un<->1 013
42008 |2007 Stop time ramp 2 0Off,1-120sec, 1s<->1 014
42009 |2008 Initial torque at start 0-200% Tn,1% Tn<->1 016
42010 {2009 |End torque at start o a00% In. 017
Off = Torque control
OFF
1 = Llinear
42011 |2010 |Torque control characteristic. 025
2 = Square
characteristic.
Voltage ramp with current Off, 150-500% In
42012 2011 limit 1% In<->1 020
L Off, 150-500% In
42013 2012 |Current limit at start 1% In<->1 021
L 100-300% In
42014 (2013 |DC-Brake current limit 1% In<>1 035
42015 |2014 DC-Brake active time Off, 1-120sec, 1s<>1| 034
42016 (2015 Torque boost current limit 383388916 In 031
42017 (2016 |Torque boost active time |91 O:1-2.0sec 030
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Table 31 Holding register list (continuing)

Modbus Product
logical MO:: us Function/Name Range/Unit MSF
no menu
o Off, 1-100 edges, 1

42018 |2017 |Slow speed digital input edge<>1 036

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

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

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

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

42023 |2022 |yotorthermal protection  Iofr 5.40sec, 15<>1  [072

42024 12023 Starts per hour limitation Off, 1-90/hour, 1<->1 [074
Off, 0.1-10.0sec

42025 |2024 |Locked rotor alarm 0.1 sec<>1 075

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

42027 2026 |Response delay voltage (¢ 3 gogec, 1sec<>1 082
100-150% Un

42028 |2027 |Over voltage alarm 1% Un<->1 083

42029 (2028 |Response delay over voltage|Off, 1-60sec, 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 1se0<>1 086
42032 |2031 |Reset to factory settings No, yes; no=0, yes=1 {199
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3.12 Parameter description MSF

The MODBUS logical number inside brackets.

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

3.12.1 Softstarter type (30028).

Table 32 Softstarter type

1 MSF017 2 MSF030 |3 MSF045 |AMSF0O60 |5 MSFO75 |6 MSFOBS

7 MSF-110 8 MSF-145 |9 MSF-170 |10 MSF-210 (11 MSF-250 |12 MSF-310
13 MSF-370 (14 MSF-450 (15 MSF570 |16 MSF-710 |17 MSF-835 |18 MSF-1000
19 MSF-1400

3.12.2 Serial comm. contact broken {30034).

Table 33 Serial comm. contact broken

0

No action when communication is lost.

1

Stop and alarm after 15 sec. when communication is

lost.

2

Continue and alarm after 15 sec. when communication

is lost.

Communication 1s considered lost if no request is made to this

unit within 15 sec.

48
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3.12.3 Operation mode {30041).

1 Voltage control.

Torque control.

Current limit control.

Pump application.

Analogue input voltage control.

2
3
4 Ramp with current limit control.
5
6
7

Direct On Line start.

3.12.4 Operation status (30042).

1 Stopped.

2 Stopped with alarm condition.
3 Run with alarm condition.
4 Run acceleration.

5 Run full voitage.

6 Run deceleration.

7 Run by passed.

8 Run power factor control.

9 Run DC brake.

10 Run at slow speed forward.
i1 Run at slow speed reverse.

SOFTSTARTER MSF DATA

Q-Pulse Id TMS1134 Active 10/12/2014

49

Page 53 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual
3.12.5 Alarm (30103).

1 Phase input failure F1
2 Motor protection, overload F2
3 Soft start overheated F3
4 Current limit timeout F4
5 Locked rotor F5
6 Above max power limit F6
7 Below min power limit F7
8 Voltage unbalance F8
9 Over voltage F9
10 Under voltage F10
11 Starts/hour exceeded F11
12 Shorted thyristor F12
13 Open thyristor F13
14 Motor terminal open F14
15 Serial comm. broken F15
16 Phase reversal alarm F16

3.12.6 Relay indication K1 (40023).

1 Indicates 'Operation’.
2 Indicates ’Full voltage'.
3 Indicates 'Pre alarm’.
50 SOFTSTARTER MSF DATA
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3.12.7 Relay indication K2 (40024).

1 indicates "Operation’.

2 Indicates 'Full voltage’.

3 Indicates 'Pre alarm’.

4 Indicates 'DC-brake function is chasen’.

3.12.8 Analogue output value (40037),
1 RMS current (range O - 5{In).

Main input RMS valtage
(range O - 532V).

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

2

3.12.9 Reset to factory setings (42032)

Reset to factory settings from serial communication will have
the same effect as if it was done from the PPU keyboard, except
for one parameter. The control mode (menu 006) will remain in
3 (serial comm. control) instead of being set to the default value
2 (remote control).
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3.13 Performance

I is important to configure the communication master accord-
ing to the slave performance/restrictions. The total message size
must not exceed 64 bytes.
Max number of registers at a time 15 hmited to 25 (both for read

and write).

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

ken alarm.

3.13.1 MSF response delay
The read function codes (1 - 4}, will have a maximum delay of

250 ms.

Table 34 Response delay table for setting (forcing) registers

Response delay/
M(_)dbus Parameter recommended time
logical nr
out
4000140006 | Nominal motor data | 500 ms/data
Reset to factory set-
42032 tings 3.5 sec
Other registers 250 ms

52
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4. INVERTER VFB/VFX DATA

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

Alat cable to the

% control board.
D MODBUS RTU option
& . module.
iy £
3 L S e 5 e Bt
; Fehi o i,":-ecfr:;%; ‘}
*g"/ - RS232sub d 9-pole

-~

connector.

Termination switch

RS485 4-pole connector /
and counter piece.

Fig. 13 MODBUS RTU option card.

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

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

1) ‘ 4

Remove the Use tle\‘vrap

original lid for strain
relief.

before install-
ing the option
card.

)
Mount the 3
screws in their
position.

)
Mount the flat cable
between the option card
andg the contraol board.
Either of the two
connectors on the aption
card can be used.

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

NOTE! Pictures are under construction, to be defined.

4.3 RS485 Multipoint network

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

BUS
MASTER
RS485
VFB MSF VFX
Id 1 Id 2 d 3
F10

Fig. 16 RS 485 multipoint network

4.3.1 RS485 connection

Table 35 RS485 pinning

RS485 pin Function
1 Ground
2 Aline
3 B-line
4 PE

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

GND GND

1 X 1

2 RS485-A 2 RS48S-A 2

3 — RS4858 3 R$48589 3

L) L2 4
Shield Shield

PE
Caonnection to Modbus Male connectors on
RTU Host PC/PLC Modbus RYU option cards

Fig. 17 RS485 wiring

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

Switch S1 (see Fig. 4) sets the termination ON or OFF as
indicated in the Fig. 18 and Fig. 19.

Fig. 18 Termination is OFF

Fig. 19 Termination is ON

NOTE! Physical connection can be either RS232 or R$485, not both
on the same time.
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4.4 RS232 point to point network

The RS232 port is used for point to point communication as a
master slave. See fig Fig. 20.

PC RS232 Emotron product

Fig. 20 RS232 point 1o point network

4.4.1 RS232 connection

Table 36 RS232 pinning

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

4.4.2 RS232 wiring

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

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

Master
'(\ GND P
3® RSZII[X
2® RS232.TX
G
@O
PE
Connector to Femaile connector on
Modbus RTU Sub-d Modbus RTU Sub-d option card
Fig. 21 RS232 wiring
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NOTE! Physical connection can be either RS232 or R$485, not both
on the same time.

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

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

Serial comm. unit address[262]

262 Address

Stp 1
Default: 1
Range 1-247

This parameter will select the unit address.

Serial comm. baud rate[261]

261 Baudrate

Stp 9600
Default: 9600
Range 2400, 4800, 9600, 19200, 38400

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

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

Ref control

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

tion.
212 Ref Control
Stp Comm
Default: Remote
Range R_emote, keyboard,_Comm, Rem/
Digin1,or Comm/Diginl
This parameter will select reference source

Run/Stp ctrl
To be able to use the serial comm as a soutce for starting and

stopping the inverter menu 213 has to be set to Comm or
Comm/Diglnl. See Instruction Manual VFB/VFX for further

description.

213 Run/Stp Ctrl

Stp Comm
Default: Remote

Remote, keyboard, Comm, Rem/
Range Digln1, or Comm/Digin1
This parameter will select run/stop source
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4.7 Parameter List

Logical number is often used to give a parameter a unigue
number, But it is not the logical nuinber inside the actual
MODBUS message.

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

Table 37 Parameter type

Modbus
Parameter type logical Modbus actual humbers
numbers
Coil Status 1 -10000 0 -9999 (Logical-1)
Input Registers | 20000 0 - 9999 (Logica-30001)
Holding Registers ggggé - 0 - 9999 (Logica-40001)

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

For more information on any parameter/function, see
Instruction Manual VFB/VFX.
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4.8 Coil status list
Table 38 Coil status list
Product
Modbus | Modbus . .
logical no no Function/Name Range/Unit Vl';':e/r:lf-'x
u
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 7B0
Auto-restart, Over- | Off, on; off=0,
10 9 temp trip on=1 242
11 10 |Autorestart, 2t |Off 0mi off=0, 1 543
Auto-restart, Off, on; off=0,
12 1 Overvolt D on=1 244
Auto-restart, Off, on; of f=0,
13 12 Overvolt G on=1 245
Auto-restart, Off, on; of f=0,
14 13 Overvolt L on=1 246
15 14  |Autorestart, PTC grf]f;l"”; off=0, 1 247
Auto-restart, Off, on; off=0,
16 15 External trip on=1 248
Auto-restart, Off, on; off=0,
17 16 Phase loss motor |on=1 249
Auto-restart, Off, on; off=0,
18 17 latarm 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
: no, yes; no=0,
30 29 Motor PTC input yes=1 271
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4.9 Input register list
Table 39 Input register list
Modbus Product
logical | Modbus Function/Name Range,/Unit VFB/VFX
no menu
30001 | 0 |Powerconsumption high l55pq wh, 1 Whe>1 | 6FO
Power consumption low
30002 1 word 6F0
30003 2 Electrical power high word |0 + -2E9 W, 1 W<->1 640
30004 3 Electrical power low word 640
Output shaft power high 0-+-2E9 W,
30005 4 word 1 Wesl 630
QOutput 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 6EQ
30010 9 Mains time min 0-59 Min, 1 min<>1 6EQ
30011 10  [Shaft torque high word 8‘&2;:8(2[11 620
30012 11 Shaft torque low word " 620
. 1-+-2E8Rpm,
30013 12 |Process speed highword |3 rpm<->1000 6G0O
30014 13 Process speed low word " 6GO
30015 14 Shaft speed high word O-2E8 rpm,1 rpm<->1 610
30016 15 Shaft speed low word " 610
V1.23 -> Release
) 8it 15-14=0,0
30017 16 Software version Bit 138=1, 920
LB =23 See 4.11.
OPT v2.34 >
30018 17 Option/variant version HB =2, 920
LB =34
30019 18  |Current 0-6553.5A,0.1A <> 1 | 650
30023 22 Output voltage 0-6553.5V, 0.1V<->1 660
30028 27 Product type number See description in 4,11, | 910
62 INVERTER VFB/VFX DATA

Q-Pulse Id TMS1134

Active 10/12/2014

Page 66 of 412




SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual
Table 39 Input register list (continuing)

Modbus Product
logical Mo:(l))us Function/Name Range/Unit VFB/VFX
no menu
. 0O=Remote,
30020 | 28 [Gontol startby /Control 1 _keyboard,
2=Serial comm
O=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
0-2000.0Hgz,
30038 37  |Frequency 0.1Hz<>1 670
30039 38 DC-link voltage 0-1000V, 0.1V<->1 680
- 0-31 See description in
30040 39 Warning 4.11.3, 6HO
30043 | 42 |Digital input status Soe description in 6B0
30044 43 Analog input status 1 -100 -+100%, 1%<->1 6CO
30045 44 Analog input status 2 -100 -+100%, 1%<->1 6CO
30046 45 Param_version For internal use
30052 51 Emotron product 1=VFB/VFX, 2=MSF
30101 | 100 |Triptime 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 1 031 See descriptionin 1759
30104 103 |Triptime 2 h 065535 h, 1h<>1 720
30105 104 [Trip time 2 min 0-59 Min, 1 min<->1 720
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Table 39 Input register list (continuing)

I\l’:aog(:::f MO::US Function/Name Range/Unit V';rBO(/’S?X
no menu
30106 105 [Trip message 2 See trip message 1. 720
30107 106 |Triptime 3 h 065535 h, 1h<->1 730
30108 107 (Trip time 3 min 0-59 Min, 1 min<->1 730
30109 108 |Trip message 3 See trip message 1. 730
30110 109 |Triptime 4 h 065535 h, 1h<->1 740
30111 110 (Trip time 4 min 0-59 Min, 1 min<->1 740
30112 111 ([Trip message 4 See trip message 1. 740
30113 112 |Triptime S5 h 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 065535 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 065535 h, 1h<>1 770
30120 119 |Trip time 7 min 0-59 Min, 1 min<->1 770
30121 120 [Trip message 7 See trip message 1. 770
30122 121 {Triptime 8 h 065535 h, 1h<>1 780
30123 122 |Trip time 8 min 0-59 Min, 1 min<->1 780
30124 123 |Trip message 8 See trip message 1. 780
30125 124 |Triptime 9 h 065535 h, 1h<->1 790
30126 125 |Trip time 9 min 0-59 Min, 1 min<->1 790
30127 126 |[Trip message 9 See trip message 1. 790
30128 127 [Trip time 10 h 065535 h, 1h<->1 7A0
30129 128 |[Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 |[Trip message 10 See trip message 1. 7A0
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4.10 Holding register list

Table 40 Holding register list

Q-Pulse Id T

INVERTER VFB/VFX DATA

MS1134
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Modbus Modbus Product
logical no Function/Name Range/Unit VFB/VFX
no menu
40001 |0 Nominal motor voitage 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
0=0ff,
40007 |6 Motor ventilation 1=Self, 227
2=Forced
. O=Level,
40008 |7 Remote input level edge 1=Edge 215
40009 (8 Encoder pulses 5-32767 pulses/rev 252
40010 |9 Encoder enable 0=0ff 251
1=0n
0=0ff,
1=Makx,
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 |Maxalarmresponse 144 g4 ogec 814
delay
40015 |14 Max alarm limit 0-400% Tn 816
40017 (16 Max pre-alarm 0-400% Tn 817
40018 |17 Min alarm response delay |[40014 is used for all delays
40019 |18 Min alarm limit 0-400% Tn 818
40020 |19 g"e‘,”a)?’e'a'a’m response 40014 is used for all delays
40021 |20 Min pre-alarm 0-400% Tn 819
65
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Table 40 Holding register list (continuing)

Modbus Product

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

no menu
0=A, 4=Di3,
1=8B, 5=Di3+4,

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

0-21 See description in

40023 |22 Relay 1 4114, 451
0-21 See description in

40024 (23 Relay 2 411.4. 452

40025 |24 Relay 3 Not defined yet.

40026 |25 Relay 4 Not defined yet.
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-+44.00,0.01<>1 414

: 0=0ff,

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

40032 131 Anin 2, function 1=Speed, 416
2=Torque
0=0-10V/0-20mA,

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

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

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

. 1=Speed, 4=Current,

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

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

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

40040 |39 AnQut 1, gain 4.00-44.000.01 <> 1 434
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Table 40 Holding register list (continuing)
Modbus | . Product
logical |ModPUS|  Eynction/Name Range/Unit VFB,/VFX
no n menu

40041 |40 |AnOut 1, bipolar 9=ort, 435
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40042 (41 AnOQut 2, function 2=Shaft power, 6=0utp. 436
3=Frequency, voltage
0=0-10V/0-20maA,

40043 142 AnOut 2, setup 1=2-10V/4-20mA, 437
2=User defined

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

40045 |44 AnQut 2, gain -4.00-+4.00,0.01 <> 1 439

40046 |45  |AnOut 2, bipolar 0=0ff, 43
1=0n
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40047 |46 AnOut 3, function 2=Shaft power, 6=0utp
3=Frequency, voitage
0=0-10V/0-20maA,

40048 |47 AnQut 3, setup 1=2-10V/4-20mA,
2=User defined

40049 (48 AnOut 3,offset -100% - +100% 1% <> 1

40050 (49 AnOut 3, gain -4.00-+4.00,0.01 <> 1

. 0=0ff,

40051 |50 AnOut 3, bipolar 1=0n

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

40052 |51 AnQOut 4, function 2=Shaft power, 6=0utp
3=Frequency, voltage
0=0-10V/0-20maA,

40053 (52 AnOut 4, setup 1=2-10V/4-20mA,
2=User defined

40054 |53 AnQut 4, offset -100% - +100% 1% <> 1

40055 (54 AnQut 4, gain -4.00-+4.00,0.01 <> 1
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40057 |56 AnQut 5, function 2=Shaft power, 6=0utp
3=Frequency, voltage
0=0-10V/0-20maA,

40058 |57 AnQut 5, setup 1=2-10V/4-20mA,
2=User defined

INVERTER VFB/VFX DATA 67
Q-Pulse Id TMS1134 Active 10/12/2014 Page 71 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Table 40 Holding register list (continuing)
Modbus Product
logical |MoPUS|  gynction/Name Range,/Unit VFB/VFX
no menu
40059 (58 AnQut 5, offset -100% - +100% 1% <> 1
40060 (59 AnOut 5, gain -4.00-+4.00,0.01 <> 1
. 0=0ff,
40061 (60 AnQut 5, bipolar 1-0n
41001 [1000 {Comm, ref 100% <-> 0x2000
0O=Speed,
41002 (1001 [Operation.drive mode 1=Torque, 211
2=V/Hz
0O=Remote,
41003 (1002 |Operation.ref ctrl 1=Keyboard, 212
2=Comm
O=Remote, 3=Rem/diginl,
41004 {1003 [Operation.run stop ctrl gg‘nelymard' 4=Comm/ 213
2=Comm,
41005 |1004 |Operation.rotation 0=R+L, 1=R, 2=L 214
41006 [1005 [Utility.auto restart mask |16-bit mask
41007 [1006 |Utility.auto restart 010 241
. 0-11 See description in
41008 [1007 |Digin 1 4116, 421
41009 |1008 |Digin 2 0-11 See description in 422
4.11.6.
. 0-11 See description in
41010 |1009 |Digin 3 4116 423
: 0-11 See description in
41011 (1010 |Digin 4 4.11.6. 424
41014 [1013 |Digout 1 0-21 See description in 441
4,11.4.
41015 |1014 |DigOut 2 0-21 See description in 442
41018 |1017 |Crio enable OfOff' 281
1=0n
0=4-Speed,
41019 {1018 |Crio control 1=3-pos, 282
2=Analogue
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Table 40 Holding register list (continuing)

Modbus Modbus ‘ Product
logical Function/Name Range/Unit VFB/VFX
no no menu
41020 |1019 |Crio relay 1 0-21 See description in 283
4.11.4,

41021 {1020 |Crio relay 2 0-21 See description in 284
0O=None, 3=m/s,

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

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

0O=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
2=Shaft power,8=Temp,
41024 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,

41030 |1029 |Serial com. parity O=None

41032 {1031 |MVB card on/off o=ort, 291
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Table 41 Parameter sct A

Q-Pulse Id TMS1134

Active 10/12/2014

¥ ¥ dk * %k Xk VFB/VFX * ok k * %k
Parameter set A
41101 11100 [Acceleration time |0.00-3600.00 See description in 4.11.7 | 311
41102 (1101 |Deceleration time |0.00-3600.00 See description in 4.11.7 | 313
41103 {1102 |Q-stop time 0.00-3600.00 See description in 4.11.7 | 31B
. O=Linear,
41104 (1103 |Acceleration shape 1=S-curve 312
’ O=Linear,
41105 1104 |Deceleration shape | _g \r\o 314
41106 (1105 |Q-stop shape O=Linear
a1111 1110 ol beforebrake 14 053 00, 0.015<>1 319
41112 |1111 |Vector brake o=ort. 31A
. 0=0ff,
41113 (1112 |Spinstart 1=0n 31C
. O=Volatile,
41114 11113 |Motor pot function 11 _\o Uoiarire 325
0O=Scale,
41115 (1114 |Minspeed mode 1=Limit, 323
2=Stop
- 0 Maximum speed,
41116 (1115 |Minimum speed see description in 4.11.7 321
. Minimum speed-2*motor sync speed,
41117 (1116 |Maximum speed see description in 4.11.7 322
0-2*Motor sync speed,
4111811117 |Preset speed 1 see description in 4.11.7 326
0-2*Motor sync speed,
411191118 |[Preset speed 2 see description in 4.11.7 327
0-2*Motor sync speed,
411201119 |Preset speed 3 see description in 4.11.7 328
0-2*Motor sync speed,
41121 {1120 |Preset speed 4 see description in 4.11.7 329
0-2*Motor sync speed,
411221121 [Preset speed 5 see description in 4.11.7 32A
0-2*Motor sync speed,
411231122 |Preset speed 6 see description in 4.11.7 328
0-2*Motor sync speed,
4112411123 (Preset speed 7 see description in 4.11.7 32C
70 INVERTER VFB/VFX DATA
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Table 41 Parameter set A (continuing)

% k% 9 %k K VFB/VFX * %k * %k
Parameter set A
: 0-2*Motor sync speed,
41125 |1124 |Skip speed 1 Low see description in 4.11.7 32D
. . 0-2*Motor sync speed,
41126 |1125 |Skip speed 1 High see description in 4.11.7 32E
- 0-2*Motor sync speed,
41127 11126 |Skip speed 2 Low see description in 4.11.7 32F
. . 0-2*Motor sync speed,
4112811127 |Skip speed 2 High see description in 4.11.7 32G
0-+2*Motor sync speed,
411291128 |Jog speed see description in 4.11.7 32F
411301129 |Maximum torque 0-400%, 1%<-> 1 or I_max/motor In 331
4113111130 |Speed P gain 0.1-30.0, 0.1<>1 342
4113211131 |Speed | time 0.01-10.00s, 0.01s<>1 343
41133 (1132 |Flux optimization  |J=0(" 344
0=0ff,
41134 11133 |PID-controller 1=0n, 345
2=Invert
411351134 |PID-controller P gain|0.1-30.0, 0.1<>1 346
41136 11135 |PID-controller | time [0.01-300.00s, 0.01s<->1 347
41137 |1136 [FiDcomrollerD 16 61.30,00s, 0.015<>1 348
41138 [1137 |LOW voltage over |o_o¢t 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 11140 (Motor |12t type 1=Trip, 354
2=Limit
411421141 {Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355
0=R,
4114311142 |Speed direction 1=L, 324
2=R+L
0 - + -2*Motor sync speed,
4114411143 |Start speed see description i 4.11.7, page 76. 321
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Table 42 Parameter set B, C and D

>k >k VFB/VFX Parameter setB | ***

41201- 41299 | 1200-1298 | /* Parameter set B */
*xx *xx VFB/VFX Parameterset C | ***

% % %

41301- 41399 | 1300-1398 | /* Parameter set C */
* k% falaled VFB/VFX Parameter setD | ***

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

72 INVERTER VFB/VFX DATA
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4.11 Parameter description VFB/VFX
The MODBUS logical number inside brackets. '

For more information on any parameter/function, see

Instruction Manual Vectorflux VEB/VFX.

4.11.1 Inverter software version (30017).

MSB |F |E[D(C|B|A[9I8[7|6(514]3]2]110|LSB
Bit F,E Release Type: 00 Release (V)
01 Pre release (P)
10 Beta (B)
11 Alpha (A)
Bit D-8 Major version 000000 0]
000001 1
111110 62
111111 63
Bit 7-0 Minor version 00000000 | O
00000001 |1
11111110 | 254
11111111 255
3508h >
(5.08

INVERTER VFB/VFX DATA
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4.11.2 Inverter type (30028).

MSB |FIE{D|(C|B|A[2|8|7|6|5|4|3|2|1]|0[LSB

Bit F,E,D,C,B | Reserved for future use

Bit A Option: Q w/0 Brake chepper

with Brake chopper

8it 9.8 Type: 10 08

11 |FDX

Bit 7,6,5 Size: Q00 |Reserved

001 |Size 1
010 |Size 2
011 |Size 3

100 |Size 4 and 8

101 |Size 5 and 10

110 |Reserved

111 Size 15 and 20

Bit 4,3,2 Power: 000 |Reserved

001 |lst Power in size

010 {2nd Power in size

011 |[3rd Power in size

100 [4th Power in size

101 |5th Power in size

110 |[6th Power in size

111 [7th Power in size

8it 1,0 Voltage class: Q0 230V
01 400V
10 1500V
11 |690v
74 INVERTER VFB/VFX DATA
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4.11.3 Warning, Tripmessage 1-10 (30040, 30103,

30106, 30109, 30112, 30115, 30118, 30121,
30124, 30127,30130).

O=No warning 1=0vertemp 2=0vercurrent 3=0Qvervolt D
4=0Qvervolt G 5=0vervolt L 6=Motor Temp 7=Ext Trip
8=Spare 9=Max Aiarm 10=Locked Rotor |11=Power Fault
12=Int Error 13=Spare 14=Spare 15=Spare
16=0vervoltage |17=Low Voltage |18=0vertemp 19=Motor lost
20=Max Pre-Alrm |21=Min Pre-Alrm }22=0vercurrent |23=Spare
24=Spare 25=Spare 26=Spare 27=0vervolt L
28=Min Alarm 29=Spare 30=Spare 31=S8pare

4.11.4 Relay, Digout and CRIO relay
(40023,40024,41014,41015,41020, 41021).

0=Run 1=Stop 2=Acc/Dec 3=At speed
4=At max speed |5=No Trip 6=Trip 7=Autorst Trip
8=Limit 9=Warning 10=Ready 11=T=TIm
12=|>nom 13=Brake 14=Sgnl<QOffset [15=Alarm
16=Fre Alarm 17=Max Alarm [18=Max Pre-Alrm |[19=Min Airm
20=Min Pre-Alrm - |21=Deviation
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4.11.5 5.x.x Auto restart mask (41006)

MSB [FIE[(D|C|B[A|9{8|7|6|5({4|3|2|1|0]|LSB
Bit 12-15 Spare

Bit 11 INT_ERROR 0x0800
Bit 10 POWER_FAULT 0x0400
Bit 9 LOCKED_ROTOR 0x0200
Bit 8 MON_ALARM 0x0100
Bit 7 MOTOR_LOST 0x0080
Bit 6 EXT_TRIP 0x0040
Bit 5 MOTOR_TEMP 0x0020
Bit 4 OVER_VOLT_L 0x0010
Bit 3 OVER_VOLT_G 0x0008
Bit 2 OVER_VOLT_D 0x0004
Bit 1 nT 0x0002
Bit O OVER_TEMP 0x0001

The corresponding bits should be set to activate the autoreset
function. To enable auto reset for Int error (bit 11) and locked
rotor (Bit 9) the value 0xOA00 should be written to the register.
If the wvalue O0x0123 was read, it indicates that
MON_ALARM, MOTOR_TEMP, IIT and OVER_TEMP
are in auto reset mode and all other functions are swithced off.

4.11.6 Digin (41008,41009).

0=0ff 1=Lim Switch+ [2=Lim Switch - [3=Ext. Trip
4=AnIn Select [5=Preset Ref 1 |6=Preset Ref 2 | 7=Preset Ref 4
8=Quick Stop 9=Jog 10=MotPot Up ]|11=MotPot Down
12=PS selected!

4.11.7 Representation of speed.
Bit15=0<->1rpm<->1
Bit15=1<->100rpm<->1

76 INVERTER VFB/VFX DATA
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4.12 Performance

It is important to configure the communication master accord-
ing to the slave performance/restrictions.

The total message size must not exceed 64 bytes.
Max number of registers at a time is limited to 25 (both for read
and write).

4.12.1 VFB/VFX response delay
The response delay for the VFB/VFX will be maximum 8 ms.

INVERTER VFB/VFX DATA 77
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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 process begins of applying successive eight-bit bytes
of the message to the current contents of the register. Only the
eight bits of data in each character are used for generating the
CRC. Start and stop bits, and the parity bit, do not apply to the
CRC.

During generation of the CRC, each eight-bit character is
exclusive ORed with the register contents. The result is shifted
in the direction of the least significant bit (LSB), with a zero
filled into the most significant bit (MSB) position. The LSB is
extracted and examined. 1f the LSB was a 1, the register is then
exclusive OR-ed with a preset, fixed value. If the LSB was a 0,
no exclusive OR takes place.

This process is repeated until eight shifts have been per-
formed. After the last (eighth) shift, the next eight-bit character
1s exclusive OR-ed with the register’s current value, and the
process repeats for eight more shifts as described above. The
final contents of the register, after all the characters of the mes-
sage have been applied, is the CRC value.

Generation in steps:

* Step 1 Load a 16-bit register with OxFFFF (all 1%5). Call this
the CRC register.

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

+ Step 3 Shift the CRC register one bit to the right (toward
the LSB), zero-filling the MSB. Extract and examine the
LSB.

+ Step 4 If the LSB is 0, repeat Step 3 (another shift). If the
LSB is 1, Exclusive OR the CRC register with the polyno-
mial value 0xA001 (1010 0000 0000 0001) .

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

78 CRC GENERATION
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Step 6 Repeat Steps 2 ... 5 for the next eight-bit byte of the
message. Continue doing this until all bytes have been proc-
essed.

Reesult The final contents of the CRC register is the CRC
value.

Step 7 When the CRC is placed into the message, its upper
and lower bytes must be swapped as described below.
Placing the CRC into the Message

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

Message
CRC LO 41
CRC HI 12

Example of CRC Generation Function

An example of a C language function performing CRC genera-
tion is shown on this page.

The function takes two arguments:

Unsigned char *puchMsg; A pointer to the message buffer
containing binary data to be used for generating the CRC.
Unsigned int usDataLen; The quantity of bytes in the mes-
sage buffer.

The function returns the CRC as a type unsigned int.

Unsigned int CRC16 (unsigned int usDatalen, unsigned
char *puchMsg)

CRC GENERATION 79
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#define CRC_POLYNOMIAL 0xA001

unsigned int crc_reg;

unsigned char 1,k;
crc_reg = OxFFFF; ,
for (1=0 ; i<usDatalen ; i++)

{

crc_reg = *puchMsg++;
for (k=0 ; k<8 ; k++)

{
if (crc_reg & 0x0001)

{
crc_reg >>=1;
crc_reg *= CRC_POLYNOMIAL;

}

else
crc_reg >>=1;
}

}

return Crc_reg;

Fig. 22 CRC example.

S
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Valid for the following models:
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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 optional card is an asynchronous serial interface for the
softstarters 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 RS232 or RS485.

It acts as a slave wich 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 ’

*  eight data 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: Failure to follow these instructions can resuit in
malfunction or damage to the softstarter.

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

1.5 Delivery and unpacking.

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

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

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 only one device
(the master) can initiate transactions (called 'queries’). The other devices (the
slaves) respond by supplying the requested data to the master, or by taking the
action requested in the query. Typical master devices include host processors
and programming panels. Typical slaves include programmable controllers,
motor controllers, load monitors etc, see Fig. 1.

PC with

Configuration

RS23:

Modbus RTU / Software
Master

T T

Modbus RTU [ Modbus RTU | I Modbus RTU

Siave node #1| [Slave node #2 Slave node #n

FO1

Fig. 1 Network configuration.

The master can address individual slaves. Slaves return a message (¢alled a
‘response’} to queries that are addressed to them individually.

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

action, the slave will construct an error message and send this as its response, see
Fig. 2.

Emotron AB 01-3853-01r1 ' ' ModbusRTU 5
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Query Frame Modbus

RYU Slave
Tralter Output Data Header l

immediate
reaponse
Response Frame ’

Header Input Data Traller

FO2

Fig. 2 Shouws the MODBUS RTU data exchange.

Modbus RTU uses a binary transmission protocol.

If even parity is used, each character {8 bit dara) is sent as:

Table 1
i Start bit.
8 Data bits, hexadecimal 0-9,A-F. least significant bit sent first.
i Even parity bit
1 3100 bit.

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

Table 2
1 Start it,
8 Data bits, hexadecimal 0-9 A-F. least significant bil sent first.
2 Stop hit
6 Modbus RTU Emgtron AB 01-3853-01r1
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2.2 - Framing

Messages seart with a silenc interval of at least 3.5 character times. This is easily
implemented as a multiple of character times at the baud rate used on the net-
work (shown as T1-T2-T3-T4 in the table below). The first field then cransmir-
ted is the device address.

The allowed characters transmitted for all fields are hexadecimal 0-9,A-E Net-
work devices monitor the network bus continuously, induding during the
silenc” intervals. When the first field (the address field) is received, each device
decodes it to find out if it is the addressed device.

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

interval.

Thie'entire message frame must be transmitted as 2 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 that the next
byte will be the address field of a new message.

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

Table 3

START T1T2T3T4

Header ADDRESS 8 hits
FUNCTION 8 bits

Data DATA nx 8 bits

CRC CHECK 16 bits

Traiter
END T1-T2-T3-T4

2.2.1 Address field

The address field of a message frame coneains cight bits, The individual slave
devices arc assigned addresses in the range of 1 - 247, A master addcesses 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 1o 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 contains 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 what kind of action to perform.

Examples are: _

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

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

* o read the diagnostic status of the slave;

* 1o 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.

Additional information about function codes and exceptions comes later in this
chapter.

Emotron AB 01-3853-01r1 Modbus RTU 9
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2.2.3 Datafield

The data field is constructed using sets of two 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 data field specifies the starting register and how many
registers are to be read. If the master writes to a group of registers in the slave
{function code 10 hexadecimal), the data field specifies the starting register, how
many registers to write, the count of data bytes to follow in the data field, and
the data to be written into the registers.

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

224 cch 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 Cydlical 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
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2.3 Functions
Emotron supports the following MODBUS function codes.

Function name Function code
Read Coil Status 1(01h)
Read Input Status 2 (02h)
Read Holding Registers 3(03h)
Read Input Registers 4 (04h)
Force Single Coil 5 (05h)
Force Single Register 6 (06h)
Force Multiple Coils 15 (OFh)
Force Multiple Registers 16 (10h)
e

2.3.1 Read Coil Status

Read the status of digital changeable parameters.

Example

Requesting the motor PTC input ON/OFF-state. It is ON.
PTC input: Modbus no = 29 (1Dh)

On: Yes = 1 coil = 0001

1 byte of data:  Byte count=01

Emotron AB 01-3853-01r1 Modbus RTU 11
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Request message.

Field name Hex valiue
Slave address 01
Function o1 -
Start address HI ~-100
Start address LO 1D
Number of Coils HI 00
Number of Coils LO . . 01
CRC LO 6D
CRCHI cC

Response message.

Field name Hex vatue
Slave address 01
Function ) 01
Byte count 01
Coil n0.29 {1Dh) status 01
CRCLO S0
CRCHi A8

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. It is no Pre-alarm. Pre-alarm status: Modbus no=
2.

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

Field name Hex vaiue
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.

Field name Hex value
Slave address 01
Function 02
Byte count 01
Input no.2 (02h)status 00
CRCLO Al
CRCHI 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, unic 0.1V - 4000 (OFAOh)
60Hz unit 1Hz - 60 (003Ch)
15.5A, unic 0.1A - 155 (009Bh)

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

Field name ' ) Hex vailue
Slave address 01
Function 03
Start address Ht 00
Start address LO 00
Number of Registers HI 00
Number of Registers LO 03
CRCLO 05
CRCHI CB
Response message.
Field name Hex vatue
Slave address 01
Function 03
Byte count 06
Reg no. 0. (Oh) data Hi OF
Regno. 0, (Oh)data LO AQ
Reg no. 1, (1h) data H! 00
Reg no. 1, (1h) data LO 3C
Reg no. 2, (2h) data Hi 00
Reg no. 2, (2h) data LO 9B
CRCLO 20
CRCHI 34

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

14 Modbus RTU Emotron AB 01-3853-01r1
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234 Read Input Registers

Read the contents of analogue read-only information.

EXAMPLE

Request the Shaft Torque. It is 452.0 Nm. It has a long representation, 2 regis- .

ters are used.

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

Request message.

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Field name Hex value
Slave address 01
Function 04
Start address Hi 00
Start address LO 0A
Number of Registers Hi 00
Number of Registers LO 02
CRCLO 51
CRCHI Cc9
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 H! 11
Reg no. 11 (0Bh) data LO A8
CRCLO F6
CRCHI 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
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2.3.5 Force Single Coil

Set the status of one changeable digital parameter.

EXAMPLE

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

Modbus no = 1 - address LO 1 (01h)

Run = 1 - 0 Data HI 255 (0FFh), Data LO 00 (00h)

Request message.

Field name Hex value
Slave address 01
Function 05
Start address Hi 00
Start address LO 01
Data HI FF
Data LO 00
CRCLO DD
CRC HI FA
Response message.
Field name Hex value
Slave address 01
Function 05
Start address HI 00
Start address LO 01
Data HI FF
Data LO 00
CRC LO DD
CRCHI FA

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

16 Modbus RTU
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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 nio 13 -> address LO (0Dh) '

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

Request 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
Response message.
Field name Hex value
Slave address 01
Function 06
Start address Hi 00
Start address LO ob
Data Hi 00
Data LO 7D
CRCLO D8
CRCHI 28

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

Emotron AB 01-3853-01r1
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2.3.7 Force MuHiple Coil

Set che status of multiple digital changeable parameters.

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

Coil no. = 0-1 Reser -> 1
Run=1
->- 00000011 (03h)

Request message.

Field name Hex value

Slave address 01
Function ) OF
Start address Hi 00
Start address LO 00
Number of Coils HI 00
Number of Coils LO 02
Byle count 01
Coil no. 0-1 status 03
(0000 00118)

CRCLO 9E
CRCHI 96

Response 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 0z
CRC LO D4
CRC HI 0A
18  Modbus RTU Emotron AB 01-3853-01r1
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See section 4.4, page 37 for all parameters changeable with this function code.

2.3.8 Force Multiple Register

Set the contents of multiple changeable analogue parameters.

Example

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

to 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 HI 00
Start address LO 11
Number of Registers Hi 00
Number of Registers LO 02
Byte count 04
Data Hi reg 17 (11h) 00
Data LO reg 17 (11h) FA
Data 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 .valhe
Slave address - 01
Function 10
Start address Hl 00
Start address LO : . 11
Number of Registers HI 00
Number of Registers LO 02
CRCLO 11
CRCH! CD

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

2.3.9 Force/Read Multiple Register

Set and read the contents of multiple analogue changeable parameters in the
same message.

Example

Set the Parameter Set parameter to 2 and Relay 1 function to 1 and read the
Nominal Motor Speed and the Nominal Motor Power. They are 1450 rpm and
17000 W.

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

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

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

Response messa ge.

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

2.4  Errors, exception codes

Two kinds of errors are possible:
¢ Transmission errors.

*  Operation errors.

2.4.1 Transmission errors
Transmission errors are:

* - Frame ervor {stop bit error).
*  Parity error (if parity is used).
* CRC error.

* No message at all.

These errors are caused by i.e. electrical interference from machinery or damage
to the communication channel (cables, contact, /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 evencuaily cause a time-
out condition.

2.4.2 Operation errors

If 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 2’1’ 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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Exception response message.

Field name Hex value
Slave address - 01
Function 84
Exception code 02
CRCLO C2
CRCHI Ci
Table 4 Exception codes.
Exc. code Name Description
: This unit doesn't support the func-
01 Illegal function tion code.
02 lllegal data The data address is not within its
address boundaries.
The data varlue is not within it's
03 lilegal data value boundaries.
The unit is unable to perform the
06 Busy request at this time. Retry later.
o7 Read only The data is not available for write

access.

Emotron AB 01-3853-01r1
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3. Installation

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

Flat cable to the
control board.

MODBUS RTU
option module.

; : RS232sub d B-pof
<z e ' al—— connector.

Termination switc
S1.

RS485 4—pole connector
and counter piece.

Fig. 4§ MODBUS RTU option card.

WARNING: Opening the softstarter. Aiways switch off the mains
A voltage before opening the softstarter.

Remove first the lid on the 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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4)
Use tiewrap for strain
relief.

1)

Remove the origi-
nat lid before
installing the
option card.

e v
o 13

3)

Mount the flat
cable between the |
option card and
the contro! board. §
Either of the two
connectors on the |
option card can be |
used :

3 RS

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

26 Installation
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3.2 Installation of MSF-170 to MSF-14'00

Fig. 8

Emotron AB 01-3853-01r1 Installation 27
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S

Fig. 9 Installation of the option board

3.3 RS485 Multipoint network

The RS485 port (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
RS 485
VFX 2.0 MSF 2.0 VFX 2.0
id1 Id 2 Id 3
F10
Fig. 10 RS 485 muditpoint network
28 Installation Emotron AB 01-3853-01r1
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3.3.1 RS485 connection

Table 5
RS485 pin Function
i Ground
2 Adine
3 Bine
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 D

" GND - GN|

2 RSASSA 2 RSASSA

3 2050 3 ~ B335

4 4 4

Shietd Shield
PE
Connection to Modbus Malo connectors on
RTU Host PC/PLC Modbus RTU option cands

Fig. 11 RS485 wiring

3.3.2 RS48S5 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 terminadon ON or OFF as indicated in the Fig.
12 and Fig. 13.

Emotron AB 01-3853-01r1 Installation 29
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F14

F15
Fig. 13 Termination is ON.

NOTE: Physical connection can be either R$232 or RS485, not both on the
same time,

34 RS232 point to point network

The R5232 port is used for point to point communication as a master slave. See
fig Fig. 14.

PC RS5232 Emotron product

F13

Fig. 14 RS5232 poinr to point nevwork

30 Installation Emotron AB 01-3853-01r1
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3.4.1 RS232 connection

Table 6
RS232 pin Function
2 TX from module
3 RX t0 moduie
5 Ground

3.4.2 RS232 wiring

The RS232 port consists of 2 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

N GND

RS232-TX

Shieid

\%@@@0@@@ /

p-1

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

Fig. 15 RS232 wiring.

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

Emotron AB 01-3853-01r1 Installation 31
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4. Communication parameters

4.1  Set-up Communication Parameters

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

». Baud rate.

*  Parity

*  Behaviour when contact broken.

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

Serial comm. unit address [270].

i2 710 o

o

Serial comm. unit address

1

Default: 1
Range: 1-247
1-247 Unit address.

Serial comm, baudrate [271]

2{7| 1] 0
Serial comm. baudrate
Default: 9.6 kBaud
Range: 2.4-38.4 kBaud
24-384 Baudrate.
Emotron AB 01-3853-01r1 Communication parameters 33
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Serial comm. parity [272]

0 Setting
277)° e _]
L Serial comm. parit'y
Default: 0
Range: 0.1
0 No parity
1 Even 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 F15 is shown in the display and relay K3 is activated (for defaule
configuradion 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 reset manually from the control panel.

COAST

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

34 Communication parameters Emotron AB 01-3853-01r1
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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 moror is stopped according to
the alarm brake settings in menu {326] - [327] (bsaking 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.

27%30

Serial comm. contact broken
(alarm code F15)
o F|F

Default: 2
Range: OoFF.1,2,3,4
OFF Serial comm:. contact broken disabled
1 Warning
2 Coast
3 Stop
4 Brake
Emotron AB 01-3853-01r1 Communication parameters 35
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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 Conrtrol Source parameter menu 200.

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

* Set up parameters only via serial comm. Exceptions for the serial comm.
parameters described above.

* Readour all view information and all paramerers.
*+  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 1o be done from the local MSF 2.0 control
panel.

0 e |
20/0]°
Control source
Cefauli: 2 (remote control)
Range: 1.2.3
1 Control panel.
2 Remote control.
3 Serial communication contral.

Independent of the chosen conerol source it is always possible to read out all the
information in the softstarter via serial communication, both paramerers and
view information.

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

36 Communication parameters Emotron AB 01-3853-01r1

Active 10/12/2014

Page 125 of 412




Q-Pulse |Id TMS1134

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

4.3

Parameter List

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

For more infarmation on any parameter/function, see Instrucdion 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 01 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 01 0->1=Auto-set 411
5 Reset power consumption |, 1 0->1=Reset 732
Contral panel locked for _ _
20 settings 01 (O=Unlocked. 1=Locked | 201
24 Enable US-units g1 Q=0ff, 1=0n 202
Preset pump control - -
25 parameters 01 0=No, 1=Yes 300
27 Bypass 01 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 |21
3z Jog forward enable 01 No. ves; no=0. yes=1 |334
33 Jog reverse enahle 0.1 No, ves; no=0, yes=1 |335
36 Fan continuously on 01 Off. on; off=0, on=1 342

Emotron AB 01-3853-01r1
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T

4.5 Input status list

Table 8 Input starus list

Mo:: us Function/Name Range Range/Unit

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

3 Pre-atarm max 01 0=No alarm, 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 | 0-2E9 Wh 1 Whe>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 LB =01 901
18 |current 0065535A  |0.1A<->1 %88/
19 |Current.phase L1 0.0-65535A 0.1A<->1 708
20 | Current phase L2 0.0-65535A 0.1A<->1 709
21 Current phase L3 0.0-65535A 0.1A<->1 710
22 | Shaft torque in percentage units| 0 - 250% Tn 706
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Table 9
‘ Product
Mo:: us Function/Name Range/Unit Comments MSF
menu
23 Line main voltage 007200V 0.1v<>1 701
24 Line main voltage L1-1.2 0.0-7200V 0.1v<>1 711
25 Line main voltage L1-1.3 0.0-7200V 0.1v<>1 712
26 Line main voltage L2-1.3 0.0-7200V 0.1v<->1 713
27 | softstarter type 1-19 See description | o0
29 Analogue output value 0-100% 725
30 Seriat comm. unit address 1-247 270
31 Serial comm. baudrate 2.4-38.4 kBaud |0.1 kBaud <-> 1271
32 |serial comm. parity gjg‘/’e‘r’]ar;g}’ity 272
34 Actual parameter set 1.2.3.4 241
35 | Output Shaft power % 0% -200% P 413/
p p n 704
36 Softstarter temperature 5?18382(; (‘:’F O1deg<>1 |707
37 Time 10 next allowed start 0-60 min 227
See description
40 Mode 18 in§483.
41 Softstarter status 112 720
42 Digital input status 0000-1111 L<->0. H<->1 | 721
43 Analogue/digital input value 0-100% 723
44 Analogue/digital input status 01 L<->0, H<->1 | 722
45 | Relay status 000-111 L<->0, H<->1 | 724
46 Used thermal capacity 0-150% ?fg/
47 Power factor 0.00-1.00 1.00<>100 |702
0 = None,
50 |Phase sequence 0,12 1=RTS, ‘7‘%2/
: 2=RST

51 Emotron product 2 2=MSF
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Table 9
Product
M°::“s Function/Name Range,/Unit Comments | MSF
menu
-} Alarm list, latest error, time

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

101 Alarm list, latest error, time

. stamp low word

102 | Alarm list, latest error 017 800
Alarm list, error 14, time stamp | 4

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

104 fjow word

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

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

107 low word

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

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

110 Alarm list. error 12. time stamp
low word

111 |[Alarm list, error 12 017 803
Alarm list, error 11, time stamp

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

113 Alarm list, error 11, time stamp
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
Modbus |. Function/Name Range/Unit Comments MSF
no
menu

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

121 high word 09999999 h 1h<>1
Alarm list, error 8, time stamp

122 low word

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

124 high word 09999999 h 1h<>1
Alarm list, error 7. time stamp

125 low word

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

127 high word 09999999 h 1 h<->1
Alarm list, error 6, time stamp

128 low word

129 |Alarm list, error 6 017 809
Alarm list, error 5, time stamp

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 0-9999999 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 1h<->1

137 Alarm list, error 3, time stamp
low word

138 |Alarm list, error 3 0- 17 812
Alarm list, error 2. time stamp

139 high word 09999999 h 1h<>1
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Table 9
Product
Mo:: us Function/Name Range /Unit Comments MSF
menu
Alarm list, error 2. time stamp
140 low word
141 |Aarm list, error 2 0-17 813
Alarm tist, error 1. time stamp
142 high word 0-9999999 h 1h<>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
Modbus Function/Name Range/Unit Comment MSF
no
menu
0 Nominal motor voltage 200.0-700.0v 01v<>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
_ 1W<>1,
4 Nominal motor power Ea, 400% Pnsoftin gf&)ﬂqﬁbi 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 {(-100% 503
g f;nmaéogue start-stop defay 1.999 s 504
Off <> 0,
) . Menu 100 <-> 1,
9 Automatic returm menu 0.1-159 Menu 101 <> 2, 101
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Table 10
Mo:: us Function/Name Range/Unit Comment Prlslglllf‘:t
menu
10 Control source 123 200
11 Normal load 0-200% P, 412
12 Start delay power alarms 1-999s 402
13 (I;Aea:;ypower alarm response 019005 01s->1 404
14 Max power alarm margin 0-100% Ppgmar 1 403
15 e oy ™ 0.1-900s 0.1s->1 406
16 Max power pre-alarm margin | 0-100% Ppgrmar 405
17 (l\jrglr; ;)ower alarmresponse  44.900s 01s->1 | 410
18 Min power alarm margin 0-100% Pprgrmat 409
{19 v oo™ 01900 0.1s>1 408
20 Min power pre-alarm margin | 0-100% Ppgrma 407
21 Select parameter set 0.1,2.3.4 240
22 Relay K1 0,119 530
23 Relay K2 0,119 531
24 Relay K3 0 119 532
25 Digital input 1 function 1,2,3.45,6.7 510
26 Digital input 2 function 1.23.45,6,7 511
28 Digital input 3 function 1,2,3,4,5.6,7 512
29 Digital input 4 function 1,23.45,6.7 513
30 K1 contact function 1,2 533
31 K2 contact function 1.2 534
Off<->0,
32 Copy parameter set 0-12 12<>1, 242
13<>2,
33 Stop method 1,2,3.4,5 320
34 Alarm braking time 1-120s 1s<->1 327
35 Alarm hraking strength 0. 150-500% 0Off<->0 326
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Table 10
Mo: : us Function/Name Range/Unit Comment Prltl)l';‘ll::t
, . menu
36 Analogue output value 1234 521
37 Analogue output 01234 520
38 Scaling analogue output, min | 0-500% 522
40 Scaling analogue output, max 0500% 523
2000 - |Initial voltage at start 25-90% U 313
2001 |Starttime 1-60s 1s<->1 315
2002 Step down voltage at stop 100-40% U 322
2003 |Stop time 1-120s 1s<>1 325
2008 Initiai'torque at start 0-250% T, 311
2009 | Endtorque at start 25-250% T, 312
2010 Start method 1.2.3,4 310
2012  |Current limit at start 0. 150-500% I, Off <> 0 314
2013 Braking strength 150-500% 324
2015  [Torque boost current limit 0, 300-700% I, Off<->0 316
2016 Torque hoost active time 01-20s 0.1s<->1 317
2017 . | Digital input pulses 1-100 501
2018 Slow speed strength 10-100 330
2019 Slow speed time at start 0.160s Off <> 0 331
2020 Slow speed time at stop 0.1-60s Off <> 0 332
2021 DC-brake at slow speed. 0,160s Off <> 0 333
2022 Internal protection class 0.240s 1s<->1 222
2023 | Number of starts per hour |0, 1-99 225
2024  [Locked rotor alarm 1.0-10.0 1.0s<->10 229
2025 Unbalance voltage level 2-25% U, 431
2026 |Response delayvoltage 14995 15<>1 432
2027 Over voltage level 1060-150% U, 434
2028 zle;srt)#nse delay over voitage 1.90s 1s5<>1 435
44 Communication parameters Emotron AB 01-3853-01r1
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Table 10
Product
Mo: : us Function/Name Range/Unit Comment MSF
menu
2029 Under voltage level 75-100% U, 437
Response delay under voit-
2030 age alarm 1190s 1s<>1 438
2031 Reset to factory settings 01 243
2033 End torque at stop 0-100% of T, 321
. 1=dynamic brake;
2034 Braking method 5-reverse brake 323
2035 Analogue/digital input 0,1.2.34,56.7 500
2036 Min. time between starts 0, 1-80 min 1 min<->1 226
2037 Thermal motor protection 01234 220
2038 Start limitation 012 224
2039 Locked rotor alarm 0,12, 228
2040 Single phase input failure 12 230
Current limit start time
2041 expired 0.12.34 231
2042 Serial comm. contact broken 10,1, 2,3, 4 273
2043 Max power alarm 01234 400
2044 Min power alarm 0.1.23.4 401
2045 External alarm 0.1.23.456 420
2046 Voltage unbalance alarm 01234 430
2047 Over voltage alarm 01234 433
2048 Under voltage alarm 01234 436
2049 Phase reversal alarm 012 440
2050 Autoreset attempts 0-10 Off <->0 250
Thermal motor protection
2051 autoreset 0, 1-3600 s Off<->0, 15<->1 251
2052 Start fimitation autoreset 0. 1-3600s Off<->0, 1s5<->1 252
2053 Locked rotor alarm autoreset |0, 1-3600 s Off<->0, 15<->1 253
Current limit start time
2054 expired autoreset 0, 1-3600 s Off<->0, 1s<->1 254
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Table 10
R Product
Mo: : us Function/Name Range/Unit Comment MSF
menu
2055 Max power alarm autoreset |0, 1-3600 s Off<->0, 1 s<->1 255
2056 Min power alarm autoreset [0, 1-3600 s Off<->0, 1 s<->1 256
2057 External alarm autoreset 0,1-3600s 0ff<->0, 1s<->1 257
2058 Phase input failure autoreset | 0. 1-3600 s Off<->0, 1s<->1 258
Voltage unbalance alarm :
2059 autoreset 0,1-3600s 0Off<->0, 1 s<->1 259
2060 Over voltage alarm autoreset | 0, 1-3600 s Off<->0, 1s<->1 260
2061 ;Jgtder voltage alarm autore- 0,1-3600 s Off<>0, 1 5<->1 261
2062 ggtrial communication autore- 0,1-3600 s Off<->0, 1 8<->1 262
Softstarter overheated ]
2063 autoreset 0,1-3600 s Off<->0, 1s<->1 263
4.8 Parameter description
For more information on any parameter/function, see MSF 2.0 Softstarter
Instruction manual.
4.8.1 Softstarter type (Input register 27)
Table 11 Softstarter type
1 MSF-017 2 MSF-030 |3 MSF-045 |4 MSF060 |5 MSFQ75 |6 MSF-085
7 MSF-110 8 MSF-145 |9 MSF-170 |10 MSF-210 |11 MSF-250 |12 MSF-310
13 MSF-370 114 MSF-450 |15 MSF-570 {16 MSF-710 {17 MSF-835 |18 MSF-1000
19 MSF-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
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4.8.3 Operation mode (Input register 40)

1 voltage control

2 Torque control

3 Current limit

] Volttage control with current limit
7 . Direct On Line start

] Torque control with current limit

4.84 Reset to factory settings (Holding register 2031)
Reset wo facrory settings from serial communication will have the same effect as
if it was done from the control panel, excepe for one parameter. The control
source parameter (menu 200) will remain in 3 {serial comm, control} instead of
being set to the default value 2 (remote control).

49 Performance

It is importanc to configure the communication maseer according to the slave
performance/restrictions. The rotal message size must not exceed 64 bytes.

Max number of registers at a time is limited to 25 (both for read and write).
Max 2 requests per sec. to reduce system disturbance.

Min 1 request per 15 sec. to avoid serial comm. contact broken alarm.

4.9.1 MSF response delay

The read function codes (1 - 4}, will have 2 maximum delay of 250 ms.

Table 12 Response delay table for seting (forcing) registers

e | e | Sty
05 Nominal motor data 500 ms/data
2031 Reset o factory settings 35sec
Other regjsters 250 ms
Emaotron AB 01-3853-01r1 Communication parameters 47
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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 O0xFFFF (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 che 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 Repear 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-bit byte of the message. Con-
tinue doing this until 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

Active 10/12/2014

Page 138 of 412



Q-Pulse |Id TMS1134

SP024 WendYeII Street Cannon Hill SPS Electrical Switchboard OM Manual

*  Step 7 When the CRC is placed into the message, its upper and lower bytes
must be swapped as described below.

. Placmg the CRC into the Messagc

*  When the 16-bit CRC (two eight-bit bytes) is transmitted in the nzlessagc,
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

CRCLO 41
CRCHI 12

Example of CRC Generation Function

An example of a C language function performing CRC generacion is shown on
this page.

The function takes two arguments:

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

*  Unsigned int usDaraLen; The quanticy 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 0xA00!1
unsigned int cre_reg;
unsigned char i.k;
cre_reg = OxFFFF;
for (i=0 ; i<usDatalen ; i++}
{

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

cre_reg *= CRC_POLYNOMIAL;

Fig. 16 CRC example.

Emotron AB 01-3853-01r1 CRC Generatich 51

Q-Pulse Id TMS1134 Active 10/12/2014 Page 140 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

52 CRC Generation Emotron AB 01-3853-01r1

Q-Pulse Id TMS1134 Active 10/12/2014 : Page 141 of 412




SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

: 43 = ekt
DEDICATED DRIVE
Emotron AB, Morsaregatan 12, SE-250 24 Helsingborg, Sweden
Tel: +46 42 16 99 00, Fax: +46 42 16 99 49
E-mail: info@emotron.se
Internet: www.emotron.com

Emotron AB 01-3853-01r1 2007-09-15

Q-Pulse Id TMS1134 Active 10/12/2014 Page 142 of 412



. . . SRRz SiieERCORNO RIS RS EEGiiCOISWIChO OGRS M T Ul d . l







SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Emotron MSF 2.0
Softstarter

instruction manual
English

DEDICATED DRIVE

Q-Pulse Id TMS1134 Active 10/12/2014 Page 145 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Valid for the following softstarter models:
MSE 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
not be copied without the explicit permission of Emotron AB.
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Safety instructions

Safety

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

* The device musc 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 shore-circuit
currents, superfast semiconductor fuses can be used if
preferred. The normal guarantee is valid even if superfast
semiconductor fuses are not used.

Operating and maintenance
personnel

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

2. During all work (operation, maintenance, repairs,
etc.) observe the switch-off procedures given in this
instruction as well as any other operating

instruction for the driven machine or system. See
Emergency below.

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

4. The operator must do what he can to ensure that
no unauthorised person is working on the device.

5. The operator must immediately report any changes
to the device which reduce its safety to the user.

6. The user must undertake all necessary measures to
operate the device in perfect condition only.

Installation of spare parts

‘We expressly point out that any spare parts and acces-
sories not supplied by us have also not been tested or
approved by us.

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

Emergency

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

off).

Dismantling and scrapping

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

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

General warnings

WARNING! Make sure that ail safety measures
have been taken before starting the motor in
order to avoid personal injury.

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

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

>\ > (B>
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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 Inscruction Manual
before installing and putting the unit into operation.

Once you are familiar with the softstarter, you can operate it
from che control panel by referring to chapter 5. page 27.
This chaprer describes all the funcrions and possible sertings.

1.2 integrated safety systems

The device is equipped with a protection system which
IEacts to:

*  Over temperacure

*  Voltage unbalance

*  Over- and under voltage

=  Phase reversal

*  Phase loss

«  Motor overload protection thermal and PTC.

*+ Motor Joad monitor, procecting machine or process
maximum or minimum alarm

* Starts per hour limication
The softstarter is equipped with a connection for protective
carth L (PE).

All MSF 2.0 softstarcers are IP 20 enclosed rypes, except
MSF-1000 and MSF-1400 which are delivered as open
chassis IPQ0.

1.3 Safety measures

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

*  Available to competent personnel ac all times.

* Read prior o installation of the device.

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

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

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

The user must cbrain any general and local operating per-
mits and meet any requirements regarding:

¢ Personnel safery
¢ Product disposal

* Environmental protection

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

1.4 Notesto th‘e Instruction
Manual

NOTE: Additional information as an aid to avoiding
problems.

WARNING: Failure to follow these instructions
can rasuit in serious injury to the user in addition
10 serious damage to the softstarter.

CAUTION: failure to follow these instructions
A can rasuft in matfuncticn or damage 10 the
softstarter.

Important

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

1.5 Type number

Fig_ 1, page 5 gives an example of the type code number
used for an Emotron MSF Softstarter. With this code
number the exact oype 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 frone of the unic.

MSF 017 525 2 c v N

1 2 -3 4 5 6 7

Fig. 1 Type number.
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Table 1
Position Configuration Description
parameter
1 Softstarter type MSF 2.0 type, Fixed
2 Motor current 017-1400A
3 Mains supply 525V
voltage 690V
a Control supply 2=100-240V
voltage 5=380-500 V
Control panel C=Standard, no external
5 option control panel
P H=External control panel
6 Coated boards —=No coated boards
option V=Coated boards
N=No COM included
7 Communication S=RS232/485 inciuded
option D=DeviceNet included
P=Profibus included

1.6 Standards

The device is manufactured in accordance with these regula-
tions: -

¢« [EC60947-4-2

e EN 60204-1, Safety of Machinery, Electrical equipment

of machines, part 1, General requirements and VDE
0113.

» EN 6]000-6—4, EMC, Emission standard for industrial
environments

+ ENG1000-6-3, EMC, Emission standard for residential,
commercial and light-industrial environments

* EN 61000-6-2, EMC, Immunity for industrial environ-

ments
« GOST
+ ULS508

1.7 Tests in accordance with
norm EN 60204 standard

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

¢ Through connection of earthing system:
a) visual inspection.
b) check that earthing wire is firmly connected.

» Insulation
*  Voltage

¢ Function

1.8 Transport and packing

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

Check on receipt
Check that the goods are complete as listed on the delivery
note, see type no. etc. on the rating plate.

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

If you have cause for complaint
If the goods have been damaged during transport:
« Contact the transport company or the supplier immedi-

ately.

* Keep the packaging (for inspection by the transport
company or for returning the device).

Packaging for returning the device
Pack the device so that it will resist shock and impact.

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

1.9 Unpacking MSF-310 and

larger types
The MSF 2.0 softstarter is attached to the plywood box/

loading stool by screws, and the softstarter must be
unpacked as follows:

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

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

3. Push up the front cover about 20 mm so that the front
cover can be removed.

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

5. Lift up the softstarter unic at the bottom about 10 mm
and then push backwards about 20 mm so that the soft-
starter can be removed from the mounting hooks* at the
wop. The hooks are placed under the bottom plate and
cannot be removed until the softstarter is pulled out.

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

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

6 General information
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Fig. 2 Unpacking MSF-310 and larger models.

1.10 Glossary

1.10.1 Abbreviations

In this manual the following abbreviations are used:

Table 2 Abbreviations

Abbreviation | Description

FLC Full foad current
DOL Direct on-line
1.10.2 Definitions

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

Table 3  Definitions

Name Description Unit

lnsoft Nominal softstarter current A

Phsoft Nominal softstarter power KW, HP

Npsort Nominal softstarter speed rpm

Ta Nominal motor torque Nm, ibft

Un Nominal motor voltage \Y

In Nominal motor current A

Pn Nominal motor power kw, HP

Promal Normat load % of P,
.

Emotron AB 01-4135-01r1 Genera! information 7
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2. Description

In this chapter different starting methods for induction
motors are explained and compared. The funcrionality 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
voleage 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. [n contrast to a wound rotor, the squirrel-cage
rotor consists of straight conductors, which are short-
circuited togecher at both ends.

When such a moror is connected directly to the line voltage
it will rypically draw a starting current of about 5 to 8 times
its nominal current while che resulting starting torque will
be abouc 0.5 to 1.5 times its nominal torque. In che 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 che torque and the current respectively, even
those normalized to their nominal values. The dashed line
indicates the nominal values.

Torque

T/Ta 2.5 -

1.5 4

0.5 4

0 T ' n/ng
0 0.5 1

Fig. 3 Typical torque characteristics for the DOL start

Current

Ilh 8 -

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 chere is a risk of mechanical
wear or even damage because of the resulting jerk at spee-
dLlP.

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

/T, 2.5 - Torque

1.5 4

0 - Y v n/nn
0 _ 0.5 1

Fig. 5 Typical load torgue 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 cypical for pumps and fans.

Emotron AB 01-4135-01r1
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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 volrage during starting. The
following figure shows how the motor’s torque and current
characteristics are changed when the supply voltage is
reduced.

Torque

/Th 25 -

0 v v n/ng,

Current
I/,

o - v L n/nn

Fig. 6  Reduced voltage start

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

T~12
ILV =1/2 IDOL > TLV ~1/4 TDOL
ILV =1/3 IDOL > TLV ~1/9 TDOL

LV=low voltage

DOL=Direct on line

This relationship is the base for any starting method using
reduced voltage. It can be seen that the possibility of reduc-
ing the starting current depends on the correlation becween
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, che 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 differenc starting methods which are
based on the reduced-voltage principle explained above. A
pump and its quadratic torque characteristic are used as an
example.

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

T/Th 257 Torque
2 4
15 1
T R
05 -\______/—
Y N ' n/n,
0 05 1
Vi 8 1 Current

0 Y 1 n/ng

Fig. 7 Star-delsa start
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The disadvantage of the star-delea 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 dépends 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 abrupr rise of torque first at start and later
when changing from star to delta connection may contrib-

ute to mechanical wear. The high transient currents during

start-delta transition create unnecessary excess heat in the
motor.

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

figure.

/Ty 25 Torque

1.5 4

0.5 1

0 T | n/nn

Vi, 8- Current

0 Y ' n/n,
(o] 05 1

Fig. 8  Soft starting — voltage ramp

Obviously a much smoother start is realized compared o the
star-delta scart and the starting current is decreased.

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

VT 55. Torque

15 1

0.5 1

Vo g4 Current

0 Y v N/ny,
0 0.5

[y

Fig. 9 Soft starting — voltage ramp with currens 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 Joad 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 acceleracion
during the start. A low starting current is also achieved.
However, even this start method uses reduced motor voltage
and the quadratic correlation between current and torque
described in the first section of this chapter is still valid. This
means, the lowest possible starting current is determined by
the comkbination of motor and load characteristics.

Emotron AB 01-4135-01r1
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/o 25 1 Torque
2 4
15 1
1
05 o
0 — v /Ny
0 05 1
Vo g - Current

o] T 1 n/nn
0 0.5 1

Ty 25 Torque

(o] v v n/0,
(o} 05 1

Vin 8- Current

0 T v n/n,
(o] Qs 1

Fig. 10 Soft starting — torque control

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

2.3 Other starting methods

In contrast to the preceding sections of this chapter, which
focused on squirrel-cage motors, slip-ring motors are dealt
with later on. A slip-ring motor is equipped with a wound
rotor; one end of each rotor winding is available for external
connection via slip-rings. These motors are often optimized
for rotor resistance starting, e.g. with short-circuited rotor
windings they develop a very low torque at an extremely
high current. For starting external resistances are connected
1o the rotor windings. During the stare, the resistance value
is decreased in several steps until the rotor windings are
short~circuited at nominal speed. The following figure
shows typical torque and current characeeristics for a slip-
ring motor during the start with an external rotor-resistance
starter.

Fig. 11 Rotor-resistance siarting

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 rorque and current characreristics are
affected when the stator frequency is changed.

12 Description
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2.4 Use of softstarters with

=
/ln 25+ forque torque control
To determine if a specific application benefits from using a
21 ' softstarter at all, the correlation beeween the motor’s torque
characteristic during the start and the load’s requirements
15 f3<fy fo<fy fn has to be evaluared. As it can be seen from the examples

above, the application will only benefic from using a soft-
starter if the load torque during the start is clearly below the
1 4 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 9
ramp is continued reducing the starting current considera-
bly.
0 o T 1 /0 The profit can be maximized when using a softstarter with
0.5 1

torque control. To be able to configure the torque control
parameters for optimal performance, the load characteristics
I/l 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 decail in section 8.7, page 55.

0 T 1 n/n,
0 0.5 1

Fig. 12 Voltage/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 rorque 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- 3.1.1 Cooling
starter. Before mounting it is recommended thac the installa-
tion be planned out first: MSF-017 to MSF-250

*  Be sure that the softstarter suits the mounting 'lomdon. Table 4 MSE-017 10 MSE-250
* The mounting site must support the weight of the soft- -

starter. MSF Minimum free space (mm):
*  Will the softstarter continuously withstand vibrations model abovel) | below at side
and/or shocks? -017, 030, -045 100 100 0
« Consider using a vibration damper. 060, 075, -085 100 100 0
¢ Check ambient conditions, ratings, required cooling air -110. -145 100 100 0
flow, compatibility of the motor, etc. -170, -210, -250 100 100 0.
* Do you know how the softstarter will be lifted and trans- 1) Above: wall-softstarter or softstarter-softstarter
ported? '
Make sure that the installation is performed in accordance MSF-310 to MSF-1400
with the local safety regulations of the electricity supply v
company. And in accordance with DIN VDE 0100 for set- Table 5 MSF-310'to MSF-1400.
ting up heavy current plants. MSF Minimum free space (mm):
.Care must be t.aker.l to ?nsu.rc that personnel do not come model above 1) below | atside
into contact with live circuit components.
-310, -370, -450 100 100 0
WARNING! Never operate the softstarter with -570,-710, 835 100 100 0
the front cover removed. -1000, -1400 100 100 100

1) Above: Wall-softstarter or softstarter-softstarter

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

* Ensure thac the cabinet will be sufficiently vencilated
after the installation.

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

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

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

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

Emotron AB 01-4135-01r1 ' Mounting 15
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3.1.2 Mounting schemes

MSF-017 to MSF-250

1] [}
i)
£~
o [
o o
-] °

& :

03-F97_1.

wil

Fig. 13 Hole pattern for MSF-017 to MSF-250 (backside

w1l

Fy
A
Y

>

H1

M
\J

AN

\1}

O

Fig. 14 Hole pattern for screw attachment, MSF-310 to

MSF-835. Hole distance (mm).

view).
Table 6
Hole Hole Hole Hole ) Tightening torque for bolt [mm]
MSF . . . . Diam./
Model distance | distance | distance ' distance serew Supply
wl[mm] | H1[mm] E F Cable PE cable

and PE
017,030, 045 785 265 5.5/M5 8 8 06
060, 075, 085 785 265 55/M5 12 8 06
-110, -145 1285 345 5.5/M5 20 12 06
-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
-570, -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
section 1.9, page 6 and Fig. 2 on page 7) must be used for

mounting the softstarter as upper support (only MSF-310 co
MSE-835).

16 Mounting
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208.50

__t16.80

© _] _} [ h1
5 o 2
[19] s &
Wi w2 w1
Fig. 16 Busbar distances MSF-310 to MSF-835.
-]
Table 7 Busbar distances
MSF model Dist. h1 | Dist. W1 | Dist.W2 | Dist.W3
{mm) {mm) {mm) (mm)
° o 31010450 | 104 33 206 379
7N -67010-835 129 35 2395 444
3’_ j & -1000 -1400 55 3225 |5905
a
03-F122 1
Fig 15 Hole pattern for MSF-170 to MSF-250 with upper
mounting bracket instead of DIN rail.
Emotron AB 01-4135-01r1 Mounting 17
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03F12

Fig. 17 MSF-1000 10 MSF-1400

[

<]

]

MV L
25 190 | 190 | 205

o
1
18
220

590.5 3225 gﬂ

03-F13

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

The description of installation in chis chapter follows the
EMC standards and the Machinery Directive.

If the softstarter is temporarily stored before being con-

nected, please check the technical data for environmental
conditions. If the softstarter is moved from a cold storage
room to the room where it is to be installed, condensation
can form on it. Allow the softstarter 1o become fully acdli-

matised and wair until any visible condensation has evapo-
rated before connecting the mains voltage.

NOTE: The softstarter must be wired with shielded
control cable to fulfil EMC regulations according to
section 1.6, page 6.

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

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

o
p )

-]
ba
-
N
(O

D
gt
1

/
.

3
6
7
e
S 5
D) C
1 1
4
Q Q
T O 0 O
gDDI—]f—]DL_.l%l
) I [ c
0 O O
O O
L = B
03F54_1 : (o] (o]
Fig 19 Connection of MSF-017 ro MSF-085.
Connection of MSF-017 to MISF-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 the cabiner)
2. Protective earth, & (PE), control supply voltage
3. Control supply voltage connection 01, 02
4. Mains supply L1,L2,L3
5. Motor power supply T1, T2, T3
6. Current transformers (can be mounted outside for
bypass see section 8.7.5, page 67)
20 Connections Emotron AB 01-4135-01r1
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Fig. 20 Connection of MSF-110 10 MSF-145.

Connection of MSF-110 to MSF-145 ' 5. Mator power supply T1, T2, T3

6. Current transformers {can be mounced ouwside for

Device connections bypass see section 8.7.5, page 67)

. L .

1. Prot‘cct'we earth, + (PE}, mains supply, motor (on the 7. Mounting of EMC gland for contral cables
lefr inside of the cabiner}

2. Protective earth L (PE), control supply volrage

3. Control supply voltage connection 01, 02

4, Mains supply L1,12,13

Ematron AB 01-4135-01r1 Connections 21
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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 uransformers {can be mounted outside for
bypass see section 8.7.5, page 67)

7. Mounting of EMC gland for control cables

Device connections

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

2. Protective earth L (PE), control supply voltage
3. Conrrol supply voltage connection 01, 02
4. Mains supply L1, L2, 13

22 Connections Emaotron AB 01-4135-01r1
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Fig. 22 Connection of MSF-310 to MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections

7.

. Protective carth, & (PE), mains supply and motor
. Protective earth, L (PE), control supply voleage

1
2
3. Control supply voltage connection 01, 02
4.
5
6

Mains supply L1,12,1L3

. Moror power supply T1, T2, T3

. Current transformers (possible to mount outside for

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

Emotron AB 01413501r1
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4.2 Control Connectidn

-

[ B TS

Bl

o1 [ T
HEE

ORFI08T

Fig. 23 PCB (control board) connections.

Table 8  PCB Terminals
Terminal Function Electrical characteristics
01 ’ 100-240 VAC +10% alternative
02 Control supply voltage 380-500 VAC +10% see rating plate
PE Protective Earth 4
11 Digital input 1 0-3V->0,827V->1.
12 Digijtal input 2 Max. 37 V for 10 sec. Impedance to Q.VDC: 2.2 kQ).
13 Control signal supply voltage to PCB terminal 11 and 12, | +12 VDC +5%. Max. current from +12 VDC: 50 mA.
10 kQQ potentiometer, etc. Short circuit-proof but not overload-roof.
14 Analogue input, 0-10 V, 2-10 V, 0-20 mA and Impedance to terminal 15 (0 VDC) voltage signal:
4-20 mA/digital input. 125 Kk, current signal: 100 Q.
15 GND (common) oVvDC
16 Digjtal input 3 0-3V->0;827V->1.
17 Digjta! input 4 Max. 37 V for 10 sec. impedance 10 0 VDC: 2.2 k(L
18 Control signal supply voltage to PCB terminai 16 and 17, | +12 VDC +5%. Max. current from +12 VDC = 50 mA.
10 kQ potentiometer, etc. Short circuit-proof but not overload-proof.
Analogue output contact:
19 Analogue output 0-10 V, 2-10 V; min load impedance 700Q
- 0-20 mA and 4-20 mA; max load impedance 7500
21 Programmable relay K1. Factory setting is “Operation” 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
22 with indication by closing terminal 21 to 22. tive, 250 VAC, 3 A inductive.
23 Programmable relay K2. Factory setting is “Full vokage™ | 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 ing is * "
551 Indomtion by closing termimals 51 10 33 anc opering er | -P01S CNangs-0ver contact, 250 VAC 34 or 24 VD 34
) i g pening resistive, 250 VAC, 3A inductive.
33 minals 32 to 33.
69-70 | PTC Thermistor input | Alarm level 2.4 kL Switch back level 2.2 k().
. . Controlling softstarter cooling fan temperature
- *
71-72 Clickson thermistor MSF-310 - MSF-1400
73-74* NTC thermistor Temperature measuring of softstarter cooling fin
75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer
. Connection of L3, T3 phase (MSF 017 to MSF 250) or L2,
76 Current transformer input, cable S1 (blue) T2 phase (MSF 310 t0 MSF 1400)
77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76
78* Fan connection 24 VDC
79* Fan connection 0VDC

*Internal connection, no customer use.

24 Connections
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4.3 Minimum wiring

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

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

2. Connect the softstarter berween 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.

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

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

5. Ensure the installation complies with the appropriate

local regulations.

NOTE! If local regulations say that a mains contactor
should be used, relay K1 can contro! it. Always use
standard commercial, slow blow fuses, e.g. 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 gaivanically insulated from the mains
supply.

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

4.4 Wiring examples

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

Analogue start/stop, see description on page 79.

External control of parameter set, see section 8.9.6, page
90

Analogue output, see “Analogue output” on page 82

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

100-240V~ +10%

L1 12 L3 PE PE

T1 72 13 PE 11 12
MO v

(112 L3PE 0102PE 2]?1 K1 22| 23| 24 33 k3 3% 32
i3 16 17 18 19

75 16 717

03-F25-2

Fig. 24 Wiring circuit, “minimum wiring”.
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5. How to get started

This chapter briefly describes the set-up for basic soft stare -

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 chaprter 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 voltage range is 100-240 VAC or 380-
500 VAC, see rating plate.

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

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

*  Ensure the installation complies with the appropriate
local regulations.

5.2 Applications

have been taken before switching on the

f WARNING! Make sure that all safety measures
power supply.

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

L2

L3

PE

NN A —H 4 ——

11 12 i3

LLL2L3PE  0102PE 21 4422} 23] 4,24 33 K3 31 32

17 18

1
L..1
.\0

Start/Stop

Q3-F17-2

Fig. 25 Standard wiring.
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5.3 Motor data

Set the dara, according to the motor type plate, to obrain

optimal settings for start, stop and motor protection. E 1 ﬂg
* NOTE! The default settings are for a standard 4-pole Nominal power factor
motor according to the nominal power of the softstarter. O 8 6
The softstarter will run even if no specific motor data is °
selected, but the performance will not be optimal.
’ P ! ot Default: 0.86
Range: 0.50-1.00
0.50-1.00 Nominal motor power factor.
0
2/1/0}3 :
- o
Nominal motor voltage 21 5] 0

Nominal frequency

4/0/0

Default: 400V

5/0

: 700V
Range 200. 00 Default: 50 Hz
200-700 Nominal motor voltage. Range. 50 Hz, 60 fz
50, 60 Nominal frequency.
2|1]1]3 5.4 Start and stop
’ Nominal motor current E 1;;5 o
|
1,7 —0
- Start time
Default: Ihsort iNA
Range: 25-200% Of lnggein A 1 O
25-200 Nominal motor current. Default 10s
Range: 160s
1-60 Start time.
5
2l1/2|3
Nominal motor power 0 Setin
3/2/0/g [ Setting_]

7.5

t thod
Default Proore 1N KW Stop metho
Range: 25-400% 0f P, g5 in kKW Or HP. 4
25400 Nominal motor power. Detauie 2 (Coast)
Range: 1.2,3,4,5
1 Linear torque contro!
0 2 Square torque control
{2 1 3] 0 3 Voltage control
Nominal motor speed 4 Coast
‘ 1 4 5 O ‘ 5 Brake
Defautt Noor 1 151 Default “Stop method” is Coast (freewheeling).
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 i is possi-
ble to give start and stop signals via che control panel.

210[0 8

Control source

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.

Default: 2 (Remote control)

Range: 1,23

1 Control 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).

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.

lloolg

Current

0.0|'

Range: I 0.0-9999 A

Current (A)
A
AC T
Tlme'
03F1132

Fig. 26 Example Ef start current when the default torque con-
trol is use
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6. Applications and functions selection

This chapter is a guide to selecting the correct softstarcer rac-
ing and softstarter functionality for differenc 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 to
dury cycle, starts per hour and maximum starting current.

The Applications Rating List
With this list the sofestarter rating can be selected depending

on the kind of application used. The list uses cwo levels, see
Table 9, page 33.

The Applications Function List

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

6.1 Softstarter rating
according to AC53a

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

The MSF 2.0 softstarter is designed to run continuously.

210A : AC-533 5.0 - 30: 50- 10

Starts per hour

" Ontoad factor (on-oad
duty cycle as percent-
age of operation cycle)

Start time (seconds)

Start current (multiple of
FLC)

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

Fig. 27 ACS53a rating example.

CURRENT

Start Current

TIME

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

(03-F80)

Fig. 28 Duty cycle, non-bypass.

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

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

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

6.2 Softstarter rating
according to AC53b

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

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

Off time (seconds between
starts)

Start time (secondas)

Start current (multipie of
FCL

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

Fig. 29 AC53b rating example.
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The Applications Rating List

Start
Duration

CURRENT

Start Current

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

TIME

(03f61) The application is a Roller Mill. From the Applications Rat-

Fig. 30 Duty cycle, bypassed

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

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

6.3 The Applications Rating
List

According to the norms AC53a and AC53b a softstarter can

have many current ratings.

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

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

AC53a 5.0-30:50-10 (heavy)

This level will be able to start almost all applications and fol-
lows directly the type number of the softstarter.

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

AC 53a 3.0-30:50-10 (normal)

This level is for lighter applications and here the MSF 2.0
can manage a higher FLC.

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

AC53b 3.0-30:330 (normal with bypass)

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

Example

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

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

32 Applications and functions selection
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Table @ Applicarions Rating List

Normal
ACb3a 3.0-30:60-10
Applications and

£ Normal with bypass
ACbH3b 3.0-30:300

Heavy
AC 53a 5.0-30:50-10

General & Water
Cenuifugal Pump
Submersible Pump
Conveyar X
Compressor, Screw
Compressor, Rectprocating
Fan

Blower

Mixer

Agitator

Metals & Mining .
Belt Conveyor ‘ X
Dust Coltector X
Grinder . X
Hammer Mill
Rock Crusher
Roller Conveyor
Roller Milt
Tumbler

»

AR R

EE R IR A L

Wire Draw Machine
Food Processing
Bottle Washer X
Centrifuge
Dryer

Miil
Palletiser
Separator
Slicer X
Pulp and Paper
Repulper X
Shredder X
Trolley X
Petrachemical

Bali Mill

Centrifuge

Extruder

Screw Conveyor
Transport & Machine Tool
Bali Mill

Grinder

Material Conveyor
Palletizer

Press

Roller Mill

Rotary Table

Troltey

Escatator

AR A R I

[ k| M| M

POp | x| omc | k| | ] ] o
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Table 9 Applications Rating List

Narmal
ACS53a 3.0-30:50-10
Applications i and
Normal with bypass
AC53b 3.0-30:300

Heavy
AC 53a 5.0-30:5G-10

Lumber & Wood Products
Bandsaw

Chipper

Circular Saw

Debarker

Planer

Sander

LI R AR A R R

6.4 The Application Functions Challenge
List This column describes possible challenges thar are Familiar

for this kind of application,
This list gives an overview of many different applications : .
with their challenges and a possible solution with one of the MSF 2.0 Solution
many MSE 2.0'functions. Gives the possible solution for the challenge using one of the

MSF 2.0 functions.
Description and use of the table: “

Anplicati Menus .
pplication . Gives the menu numbers and selection for the MSFE 2.0
This column gives the various applicartions. [f the machine function.

or application is not on this list, try 1o identify a similar
machine or application. If in doubrt please contact your sup-
plicr.

"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 1o this function.

Table 10 Application Functions List

Application Challenge MSF Solution ' Menus
Too fast starts and stops Presetting for pump application 300
MNondinear ramps Square torque control for square loads. gégig
PUMP Water hammer Square 1orque control 320,=2
High current and peaks during starts Square worque control 310;=2
Pump is going in wrong direction Phase reversal alarm 440
Dry running Shaft power underload 401
High ipad due to dirt in pump Shaft power overload 400
Mechapic?I 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
COMPR icrew codmpressor goir;g:n v:ong diregtion Phase sequence giarm 440
amaged compressor if liquid ammonia
enters the compressor screw. Shaft power overiead 400
i mpr r run-
Eperaa consumption due 1o COMpressor ru Shaft power underioad 201
ning unlgaded
Mechanical shock for blower, motor and Torque control ensures smeoth starts that minimize
BLOWER transmissipns. High start current requires mechanical stress. 310=1
large cables and fuses. Start current is minimized by lorque-controlled start.
34 Applications and functions selection Emotron AB 01-413501r1
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Table 10 Application Functions List

Application Chailenge MSF Solution Menus
Mechanical shocks for transmissions and Linear torque control 310:=1
transported goods. .
) . . 330-333,
Leading or unloading conveyors Siow speed and accurate posiion control. 500 501
CONVEYOR gnveyorjammedh - , Shaft power overload 400
_nveyor_ belt or chain is off but the motor s Shaft power underload 401
still running
Starting after screw corveyor has stopped Jogging in reverse direction and then starting in for-
335, 500
due to gverload. ward.
Conveyor blocked when starting Locked rotor function 228,229
High starting cutrent in end of ram L
Sli% ering b_eﬁs. i Square torque control for square lvad characteristics |310;=2
. o . . . Catching the motor and going easy to zero speed and :
310 =
FAN Fan 15 going in wrong direction when starting. then starting in right direction. 10=2
Belt or coupling broken
- Shaft er underload 101
Biocked Tiltar or closed damper. power u
High inertia lpad 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 foads. 323=1324
ALANER procuction efficiency reasons. Reverse currentrbrake with external contactor for heavy| 320;=5
loads. 323,=2.324
Highs fines Conveyor speed set from planer shaft power analogue 520.523
peed output.
worn gut tool Shaft power gverioad 400
Broken coupling Shaft power underioad a0
High inertia Uneqrtorque controt gives Ilngar acceleration and low 310-1
starting current.
Heavy load when starting with material Torque boost 316,317
ROCH CRUSHER t(;:dpower if a diesel powered generator s 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 Ipad with high demands on Linear torque ramp gives linear acceteration and low 310:=1
torque and current control. starting current. '
Dynamic vector brake without contactor for medium [ 320;=5
loads. : 323,=1324
Need to stop quickly. o _ =1
BANDSAW Reverse current brake with externai contactor for heavy| 320;=5
loads. 323,=2,324
. . Conveyor speed set from bandsaw shaft power ana-
High speed lines togue outpu. 520523
Worn out saw blade Shaft power overtoad 400
Broken coupling. saw blade or beft Shaft power underlgad 401
High inertia load Lmear torque comrol gives linear acceleration and tow 310.=1
starting current.
Too high lgad or unbalanced centrifuge Shaft power overlpad 400
Dynamic vector brake without contactor for medium  (320;=5
CENTRIFUGE Controlled sto loads. 323=1324
P Reverse current brake with external contactor for heavy| 320:=5
loads. 323,;=2,324
] . . ... | Braking down to slow speed and then positioning con- | 330-333,
fi
Need t0 open centrifuge in a certain position. trol. 500,501
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.

Table 10 Application Functions List

Application Challenge MSF Solution Menus

Different materials Lineqr torque 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 power overload ’ 400
Shaft power underload ) 401
Linegr torque control gives linear acceleration and low 310:=1
Heavy t0oad with high breakaway torque starting current. '
Torqgue 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 loads. 323;=2,324
Motor blocked Locked rotor function 228
Example ) 6.5.4 Shielded motor cable
Hammer Mill: It is not ncccssafy to use shielded wires together with soft-
¢ Linear Torque control (menu 310=1} will give the best starters. This is due to the very low radiated emissions.
results. ’ .
*  Torque boost to overcome high breakaway rorque NOTE! The éoftstartg should be wired.with a s!\ielded
(menus (316] and [317]) cont.rol cable to fulfil the EMC regulations outlined
section 1.6, page 6.
¢ Overload alarm function for jamming protection (menu
[400) _
¢ Stop function reverse current brake (menu [323]}, selec- 6.5.5 Pump control with softstarter
tion 2) can be used. Menus 324 and [325] to set the * and frequency inverter
brake time and strength. together.

_ It is possible, .g. in a pump station with two or more
6.5 SPeciaI conditions pumps, to use one frequency inverter on one pump and soft-
o starters on each of the other pumps. The flow of the pumps
can then be controlled by one common control unit.

6.5.1 Small motor or Ibw load

The minimum load current for the MSF 2.0 softstarter is 6.5.6 starting with counter-

10% of the rated current of the softstarter, except for the N R

MSE-017 where the min. current is 2 A. Example: MSF- clockwise rotatlng loads

210, rated current = 210 A. Min. Current 21 A. Please note It is possible to start a motor clockwise, even if the load and

that ¢his is “minimum load current” and not minimum rated motor are rotating counterclockwise e.g. fans. Depending on

motor current. the speed and the load “in the wrong direction” the current

can be very high,

6.5.2 Ambient temperature below . .
o°c ~ 6.5.7 Running motors connected in

For ambient temperatures below 0°C an electric heater or parallel

similar must be installed in the cabinet. The softstarter can When starting and running motors connected in parallel,

also be mounted somewhere else since the distance between the total amount of the motor current must be equal or

the motor and the softstarter is not critical. lower than the rating of the connected softstarter. Please

note that it is not possible to have individual settings for

. - each motor or to use the internal thermal motor protection.
6.5.3 Phase compensation capacitor The start ramp can only be set for an average starting ramp
1f a phase compensation capacitor is to be used, it must be for all the connected motors. This means that the start time
connected at the inlet of the softstarter, not berween the may differ from motor to motor. ]

motor and the softstarter. . .
For motors connected in parallel, torque control is not rec-

ommended because of the risk of oscillation between the
motors. Voltage control with or without current limit is pre-
ferred instead. The use of the braking functionality is not
recommended for motors connected in parallel.
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6.5.8 Running motors linked

together

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

up using voltage control.

6.5.9 Step-up transformer for high

voltage motor

A step-up transformer can be used between the MSF and the
motor for controlling a motor rated at high voltage (e.g.
higher than 690 V). Torque control can be used for starting
and stopping. To compensate for the step-up transformer
magnetization current at scart, the initial torque should be
set a little higher than normal. The motor data must be
recalculated for the lower voleage side of the transformer.

6.5.10 How to calculate heat

dissipation in cabinets
See chapter 13. on page 109 “Technical Data”, “Power loss
at rated motor load”, “Power consumption control card” and
“Power consumption fan”. For further calculations please
concact your local supplier of cabiners, e.g. Rictal.

6.5.11 Insulation test on motor

When testing the motor with high voltage e.g. insulation
test, the softstarter must be disconnected from the motor.
This is due to the fact thar the softstarter will be seriously
damaged by the high peak voltage.

6.5.12 Operation above 1000 m
All ratings are stated at 1000 m over sea level.

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

To get information about motors and drives at higher alti-
tudes please concact 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.

1.1 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], w0

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.

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-
cation interface (option). Controlling the motor i.e. start/
stop, selection of parameter se¢, is done either from the con-
trol panel, through the remote control inputs or through the
serial communication interface (option).

Setting
7-<R7-%
} :@, : 0 14
WARNING! Make sure that all safety measures VYA R YI
have been taken before switching on the ’ 777 pus -
STARTA
power supply. ﬁ%‘ prev | | NexT
Switch on the control supply (normally 1*230 V); all seg- - + E:Tj“
ments in the display will be illuminated for a few seconds. Rasy
Then the display will show menu [100]. An illuminated dis-
play indicates thar there is control supply voltage to the soft- 03F28.2
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
presentadon. It consists of:

* 2 light emitting diodes (LEDs).

* 1 display with three 7-segment digits showing che actual
menu number.

» 1 display with four 7-segmenr digits showing the actual
value.

*  Keyboard with eight keys.

7.3 LED indication

The two light emiting diodes indicate start/stop and run-
ning motor/machine.

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

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

Table 11 Menu siructure of MSF 2.0,

Function Menu number
General seflings 100-101, 200-202
Molor data 210215
MOotor protection 220-231
Parameter set handling 240-243

Auto reset 250-263
Sertal communication 270273
Gperation settings 300342 .
Process protection 400-440

I/0 settings 500534

View Operation 700732
Alarm list 800814
Softstarter data 900-802

Voltage
4
U,
Time
' P
Running LED  Running LED Running LED Running LED
fashing an flashing off
Start/stop LED Start/stop LED
on off 03F137-2

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 scrucrure
and they are divided into the groups set out in rable 8.

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

7.5 The keys

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

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

2. Use the “NEXT — ~ a_nd “PREYV =" I(cys 10 Mmove
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
serting,

4, The “ENTER 4 " key confirms the serting just made,
and the value will go fram flashing to stable,

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

6. The|F)| and 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 sofistaner
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Table 12 The keys

Start/stop motor operation.

E

STOP
Display previous menu.
payp PREV
Display next menu.
Py | NexT
———
Decrease value of setting. —
-/
TN
Increase value of setting. +
e —
)
Confirm setting just made. 'ENTER
Alarm reset. a=d
RESET
| S
JOG Reverse Q 00 )
JOG Forward

D

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 i " for at least 2 sec. The
message - Loc’ will be displayed for 2 seconds when

locked.

» To unlock control panel, simultaneously press the same
2 keys "NEXT —» "and "ENTER ¢ " for at least 2
sec. The message "unlo’ will be displayed for 2 seconds

when unlocked.

1n locked mode it is possible to operate the softstarter from
the control panel and to view all parameters and read-outs,

bur it is not possible to change any parameters.

Emotron AB 01-4135-01r1.
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Overview of softstarter
operation and parameter

set-up

Table showing how parameters can be set and operation car-

ried our.

Table 13 Control sources

‘SP024 Wendell STreét Cannon Hill SPS Electrical Switchboard OM Manual

Operation
Control panel lock Setting of parameters
’ Start/Stop Alarm reset
Control source
Unlocked Controt panel Control panetl Control panel
Control panel control panel
Menu [200]=1 Locked
control panel Controf panel Control paneil
Unlocked Remote Remote and Control panel
Remote control panel contro! panel
Menu [200)=2 Locked Remote Remote and
control panel contro! panel
Unlocked Serial comm. Serial comm. and Serial comm.
Serial comm. control panel control panel
Menu [200]=3 Locked Serial comm Serial comm. and Serial comm
control panel . control panel comm.
NOTE: If external control of parameter set is chosen in
menu [240] no parameters except for parameter set
[249] and contro! 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 thé softstarcer unit.
You will find a short description of each function, their aims

and sectings.

Table 14 Menu overview

menu overview in Table 10.

The MSF 2.0 provides extensive secting 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
. 100-101 . ]

General settings 200-202 Generat basic settings. 81
Motor data 210-215 For insertion of technicatl data for the actual motor. 82
Motor protection 220-231 Protection associated with the motor in the application. 83
Parameter set . .

handling 240-243 Selection and programming of parameter sets. 84
Auto reset 250-263 Automatic reset of active alarm and restart of MSF 2.0. 85
Serial . — . )

.. 270-273 Serial communication settings for the data transfer. 86

communication

Operation settings 300-342 Settings associated with the operation, for example the start- and 87

stop procedures.

Process protection 400-440 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. 810
Alarm list 800-814 Latest error. Available alarms. 811
Softstarter data 900-902 Displays softstarter type, software variant and version. 8.12
Emotron AB 01-4135-01r1 Functional descnption 43

Q-Pulse Id TMS1134

Active 10/12/2014

Page 189 of 412



Q-Pulse Id TMS1134

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

8.1 General settings

General sectings for MSF 2.0 contains the following menus:
{1007 Currenc

[101) Automatic return menu

(200] Conuol source 7

{201} Conrrol panel locked for s:rtiﬁgs

(202) Enable US uniss

8.1.1 Current [100] -

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

NOTE: If control panel {1) or remote control (2) is
configured, the setting can onty be changed via control
panel to serial communication control {3). However, if
serial communication controf (3} is configured, the
setting can be changed either via serial communication
or via controf panel.

2]0]0)°

| 2

Contro! source

Default: 2 {remote controt}
7 0 Read-out Range:. 1.2 3
1/0{0| - s
1 Control panet.
Current 2 Remote control.
O O 3 Serial communication control.

Rangs: I 0.0-9909A

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

8.1.2 Automatic return menu j101]

When the MSF 2.0 is powered up, menu [100] (Current
read-out) is shown as defaule. When another menu has been
selected by the user (maving through the menu list with the
“NEXT” or “PREV” keys) this menu will remain active.
Alternatively a specific menu can be chosen as automatic
return menu. The chosen menu will be shown automarically
after 60 seconds without any control panel acuivicy.

Tl
EIIETR

Automatic return menu

| o/FIF

8.1.4 Control panel lock [201]

The MSF 2.0 Control panel can be locked 1o prevent
parameter being set 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 conrrol panel, simultancously press the same
w0 keys "NEXT — " and "ENTER 1 " for at least 2
seconds. The message “unlo” will be displayed for 2 sec-
onds,

In locked mode, all parameters and read-euts {menus) can
be displayed, but it is forbidden to change any parameters
via the conerol panel.

The message *-Loc’ will be displayed if someonc wries 1o scta
parameter in locked mode.

The key dock starus 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: of F. 1-950 configured via serial communication, regardless of the
M — contro! panel lock status.
ofF Automatic return menu is disabled.
1-999 Automatic retum menu.
0
E Oitfo
8.1. rol source [200
1.3 Cont [2 ] Control panel locked for
The softstarter can be controlled cither via the control panel, settings
remote contral or the serial communication interface, N:o
Remote control via terminals 11,12 and 13 is che defaulr set-
. Default: no
tmg.
Range: no, YES
NOTE: Depending on the setting in this menu, the 1o Control panel is not locked
softstarter may be configured via control pane! or via YES Control panel is locked
serial communication. See Table 13, page 42 for more
information.
44 Functional description Emotron AB 01-4135-01r1
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8.1.5 Enable US units [202]

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

¢ 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
vaiues for the chosen units (S1 or US customary units) in
all parameter sets.

{210] Nominal motor voltage — new defaulc 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 softstarcer size

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

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

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.

0
12]1/0|

Nominal motor voltage

4,00

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

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

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

tion. -
(0] Setti
2]111)3 L
50
2,0 0 A Nominal motor current
Enable US units 1 7
o|lF|F } Default; Insort in A
Range: 25-200% of | inA
Default OFF , fron
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 softstarcer.
o [sere |
12]1/2]¢ g
Nominal motor power
Default: Prsort IN KW
Range: 25-400% of Pygqr in kKW oOr HP.
25-400 Nominal motor power.
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Nominal motor speed,

2139

Nominal motor speed

114,5|0

Defautt: Npson in rpm
Range: 500-3600 rpm
500-3600 Nominal motor speed.

Nominal motor power factor.

|2 14]0 :
o} .

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 15]0
0

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 mechods:

(220]-[223] Thermal motor protection
[224]-[227] Start limitacion
[228]-[229] Locked rotor

{230} Single phase inpuc failure

[231)] Current limit stare 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
derails):

Off
The protection method is disabled.

Warning ]

The appropriate alarm message is shown in the display and

retay 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] o [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
(3271 (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 durarion will be derected with both methods.

Thermal motor protection [220]

Thermal motor protection is activated by choosing an alarm
action in menu [220]. After that menus [221] to (223) will
be available so that the type of the protection (internal and/
or PTC) can be chosen. If the operation has been inter-
rupted due to a chermal motor protection alarm, a manual
reset and a new start signal is needed to restart the motor.
The reset and the start signal can be given via control panel,
remote or via serial communication depending on the con-
wol 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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[2 2 ol g [2 2 2] 8
Thermal metor protection _ Internal protection class
2 ’ (Alarm code F2) 1 O l
Default: 2 {Coast) Default: 10s
Range: ofF, 1,2 3.4 Range: ofF, 240s
ofF Thermal motor protection is disabled. oFF Internal protection class is disabled.
1 Warning 2.40 S_election of the thermal curve as set out in
2 Coast Fig 34.
3 Stop
4 Brake

PTC input [221]

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

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

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

CAUTION! Lised thermal capacityis setto O if
the control board loses its supply (terminal 01

and 02). This means that the internal thermal

model starts with a “cold” motor, which

perhaps in reality is not the case. This means that the
motor can be overheated.

0 [Setine_]

[212[1)° [ Setrg_|
PTC input
o{F'F '

Default: oFF
Range: oFF, on
ofFF 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 moror protection is acti-
vated in menu [220] and an internal protection class is cho-
sen in menu [222]. The menu shows the thermal capacicy 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 this menu an internal pretection
class can be chosen, which enables internal thermal moter
protection. With this serting a thermal curve as set out in
Fig. 34 is configured. The moror’s thermal capaciry is calcu-
lated continuously based on the chosen curve. If the chermal
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 cher-
mal capaciry. The used thermal capacicy is shown in menu

{223].

[22 3|8

Used thermal capacity

o)

Range: ( 0-150%

Emotron AB 01-4135-01r1
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Overlpad time (s) Normal load
100000 - Internal protection class: 10 s
Current: 3 x lgm,
Overload time: 65 s
10000 Heavy load
% —F Internal protection class: 10 s
R\ Current: 5 x lngm
NS Overlpad time: 25 5
1000 — e
V]
L. B
N e
N~ P
NN \_\ . “-\Q
100 \\‘ - \‘_ P %g 40s
65 e L
~ :.\\1_‘ 30s
25 S S :\"% 20s
~ =~
o ™~ R ONUN 106
- - 8s
\\\. — ;‘:/ 2s
i
R ‘/
1 : Current (x 1)
i 10
3 8

03-F50-2

Fig. 34 The thermal curve

8.3.2 Start limitation

Start limitarion is used 10 protect the motor by limiting the
numbers of starts per hour or securing a minimum time
delay beoween starts. Borh protection methods can be used

separately or in combination.

Start limitation [224]

Seart limitarion is enabled in this menu by choosing a proper

alarm action. The available options are:

Off
The protection methed is disabled.

Warning

Alarm message F11 is shown in the display and relay K3 is
activated {for default configuration of the relays}. However,

the start will be allowed.

Coast

Alarm message F11 is shown in the display and relay K3 is
activated (for defaulc configuration of the relays). The staec

will not be allowed.

A Start limiration alarm is automarically reset when a new

start signal is given. The start signal can be given via control
panel, remote or via serial communication depending on the
control source chosen in menu [200). Regardless of the cho-

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

NOTE: A reset via the control panel wiil never start the

motor.
1410 Settin)
224
Start limitation (Alarm code
F11)
olF|F
Default: ofF
Range: ofFF, 1,2
ofF Start limitation is disableq.
1 Warmning
2 Coast

Functional description
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Number of starts per hour [225]

This menu is available if scart limicarion is enabled in menu
[224]. In this 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 start can

be allowed.

2272

0

Time to next allowed start

0]

Range: I 0 60 min

12]2/5|2 [ Semre ]

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.

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-
rupred due to a locked rotor alarm, a manual reser and a new
start sighal is needed to restart the motor. The reset and che
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 reser via the control panel,

Min. time between starts [226]

This menu is available if starc limication is enabled in menu
{224). In chis menu a minimum time between consecutive
stares can be configured. If a new start attempr 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 unril the chosen mini-
mum time has expired and a new start can be allowed.

[2]2]6]°

Min. time hefween starts

oFF’

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 limication is enabled in menu
[224] and at least one of the protection methods described
above is configured (number of scarts per hour or minimum
time berween scarts), In this menu the remaining time 1o the
nexe allowed seart is shown. If both procection methods
mentioned above are activated, the shown time is the wotal
time delay to the next start, which is allowed by both meth-
ods.

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,

0 [Seting_]

228 [ Setung_|
Locked rotor alarm (Alarm code
F5)

olF|F| ~

Default: oFF

Range: . OFF, 1,2

oFF lLocked 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 2
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.

30
@2;9 o

Locked rotor time

2/0

Default: 50s
Range: 10-100s
10100 Locked rotor time,

Emotron AB 01-4135-01r1
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NOTE: Check that the motor current is configured
properly in menu [211].

8.3.4 Phase input failure
All phase input failures shorter than 100 ms are ignored.

Multiple phase input failure

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

Single phase input failure

During acceleration and deceleration the behaviour is the
same as described above for multiple phase inpuc 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 contral source chosen in menu 200. Regardless of
the chosen control source, it is always possible to initiate a
reset via the control panel.

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

Single phase input failure [230]

The softstarter’s action on a single phase input failure occur-
ring during full voltage running can be configured in this
menu. In the event of a single phase inpuc 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.

8.3.5 Current limit start time expired

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

. NOTE: A reset via the control pane! will never start the
“motor.

Current limit start time expired [231]

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

[2 3: 1 8
Current limit start time expired
2 (alarm code F4)

Default: 2

Range: ofF, 1.2 3,4

ofF C}Jrrent 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 fuli 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.

o [oete ]

l2 30 ] 0 | Setting |
Single phase input failure (alarm
2 code F1)
Default: 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 paramerter

sets available in MSF 2.0. Parameter set handling is control- -

led by the following menus:
[240] Select parameter set
[241] Actual parameter set
(242} Copy parameter set
[243] Reset to factory setting

8.4.1 Select parameter set [240]

0 [CSeting_]
12/4/0|2
Select parameter set
Default: 1
Range: 01234
0 External control of parameter sets.
1,2,3,4 Selection of parameter sets 1-4.

IParameter Set4

I Parameter Set 3

[ Parameter Set 2

Parameter Set 1

200, 210, 211, 212, 213,
214, 220, 221, 222, 224,
225, 226, 228, 229, 230,
231, 250, 251, 252, 253,
254, 255, 256, 257, 258,
259, 260, 261, 262, 263,
310. 311, 312, 313, 314,
315, 316, 317, 320, 321,
322, 324, 325, 326, 327,
330, 331, 332, 333, 334,
335, 340, 344, 342, 400,
401, 402, 403, 404, 405,
406, 407, 408, 409, 410,
412, 420, 430, 431, 432, —
433, 434, 435, 436, 437,
438, 500, 501, 502, 503, [
504, 520, 521, 522, 523

03-F48-2

Common for all parameter sets

101, 201, 202, 215, 240, 242, 243, 270,
271, 272, 273, 300, 323, 411, 440, 510,
511, 512,513, 630, 531, 532, 633, 534,
732

Actual parameter set [241]

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

0 [Readout ]
12411]2

Actual parameter set

1

Range: - I 1.2.3.4

8.4.2 Copy parameter set [242]

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

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

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

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

Fig. 35 Parameter overview

Select parameter set [240]

In this menu one of the parameter sets 1-4 can be selected
direccly or external control of paramecer sets via digital
inputs can be chosen. If external control of parameter sets is
chosen, the digital inputs have to be configured properly (see
description of menus {510) to [513]). By default digital
inputs 3 and 4 (terminals 16 and 17) are configured for
external control of parameter sets.

0 Multi Setting

2]4]2]3 [Mult Setiing
Copy parameter set
o]
Default: no
Range: no, P1-2, P1-3, P1-4, P2-1, P2-3, P24,
B P3-1, P3-2, P3-4, P4-1, P42, P4-3

no No action
P1-2 etc. Copy parameter set 1 t0 parameter set 2

etc.

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

This menu enables all parameters to be resee to the defaule
values. This includes all four parameter sets and the com-
mon parameters except for paramerer [202] {enable US
units), As Enable US units is not resec 1o defaulr, the values
loaded for the normal motor daca in menus [{210] o [215)
correspond to the chosen unics (51 or US customary}, see
descripdion 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 paramerers. When
the reset of alf parameters to the factory default values has
been executed successfully, menu [100] is shown on the dis-

play.

The following sctr.ings should be applicd:

* Activate thermal motor protection, e.g. set menu [220]
o 2 {Coast).

*  Activate internal thermal motor protection, ¢.g. set
menu {222] to 10 {thermal curve for 10 s).

* Insert maximum number of restarts: ¢.g. set menu [250]
w 3.

*  Acrivate thermal motor protection to be automarically
reset: €.g. set menu [251] o 100.

* Configure one of the relays o give an alarm when exrer-
" nal assistance is required: e.g. set menu [532) to 19 {all
alarms which need manual reser).

Reset all parameters to the factory default

YES
values.

SR 0 Mulli Setting The autoreset functionality is not available if control panel is
I ]o chosen as control source in menu [220].
. Reset to factory settings -
. WARNING: A flashing start/stop LED
Nnio 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 pane! 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 ro automatically generate a reser and ini-
tiate a restart to overcome the fault condirion. Aurtoreser
functionality is configured using the following menus:

[2 SOI]A Aurtoreset an:emprs.'
[251] to §263] Autoreset items.

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

Example:

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

8.5.1 Autoreset attempts [250]

In this menu the maximum allowed number of automari-
cally generared restart aceemprs is set. If any number of
auroreset attempts is selecred in this menu the Autoreset
functionaliry is activated and menus [251] wo [263], will
become available. 1f 2n alarm occurs for which autoreset is
enabled (in menus {251] to [263]), the motor will automad-
cally be restarted when the faulr has disappeared and the
delay time has expired. For each automarically 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 faulc
condition. In this case a manual reser (cither via control
panel, remorte or serial communication, see description on

page 39) is needed.

Example:

* Aucoreset aempts {menu [250)=53)
*  Within 10 minutes 6 alarms occur.

= At the Gth trip there is no autoreset, because the autore-
set counter coneains already 5 autoreser atiemprs.

* To reset, apply a normal reset. This will also reser the
auroreser 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].

2595

Autoreset attempts
ol FIF ’
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 autoresec is enabled in
menu [250]. With these menus the delay time for aucoreset
is configured. The delay time stares counting when the fault
is gone. When the delay time has elapsed, the alarm will be
reset and a restart attempt will automatically be made.

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

Thermal motor protection autoreset
[251]

This menu is available if autoreset is activated in menu
(250]. In this menu the delay time for thermal motor pro-
tection autoreset is configured. The delay time stares 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 actempt will automacically be made.

1251]8

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 between starts protection is enabled) and
a start has to be allowed for the actual hour (if starts per
hour protection is enabled). When the delay time has
elapsed, the alarm will be reset and a restart attempt will
aucomatically be made.

Locked rotor alarm autoreset [253]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
locked rotor alarm (alarm code F5) is configured. As a
locked rotor cannot be detected in stopped state, the delay
time starts counting immediately after the alarm action has
been executed. When the delay time has elapsed, the alarm
will be resec and a restart attempt will automatically be
made.

Current limit start time expired
autoreset [254]

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

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

Default oFF power fault condition cannot be detected in stopped stace,

Range: OFF, 1-3600 s the delay time starts counting immediately after the alarm
Thermal motor protection autoreset is disa- action has been executed. When the delay time has elapsed,

OFF bled the alarm will be reset and a restart accempt will automari-
Delay time for therma! motor protection cally be made.

1-3600
autoreset
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External alarm autoreset [257]

This menu is available if autoreser is activated in menu
[250]. In this menu the delay time for an aucoreset 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 attempr
will automatrically 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
inpuc failure cannot be detected in stopped state, the delay
time searts 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 autoreser is activared in menu
[250]. In chis menu the dchy time for an autoreser 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 chis
case a voltage unbalance failure cannot be detected in
stopped starte and the delay time starts counting immediately
afcer the alarm action has been executed. When the delay
time has elapsed, the alarm will be reset and a restart actempt
will automatically be made.

Over voltage alarm autoreset [260]

This menu is available if autoreset is activated in menu
(250]. In this menu the delay cime 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 stcopped
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 acempe will
automatically be made.

Under voltage alarm autoreset [261]

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

has clapsed, the alarm will be reset and a restart atctempr will
automarically be made.

Serial communication autoreset [262]

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

Softstarter overheated autoreset [263]

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

8.6 Serial communication

There are several serial communicacion options available for
MSF 2.0 (see phgc 107 for more information). The soft-
starcer 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-
municarion:

[270) Serial comm. unirt 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 contro! 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 unir address.

2[70]3

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.

12[7]2]2 g
Serial comm. baudrate

Default: 9.6 kBaud

Range: 2.4 - 38.4 kBaud

24384 Baudrate.

Serial comm. parity [272]

Serial communication parity.

0
12]7]2)3
Serial comm. parity
Default: 0
Range: 0.1
0 No parity
1 Even parnity.

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 reser 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 defaulc configuration of the relays). The motor
is stopped according to the stop settings in menus [320] to

(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 cho-
sen in menu {323] and the motor is stopped according to
the alarm brake settings in menus {326] o [327] (braking
strength and braking time).

A serial communication broken alarm is automarically 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.

[2[713]°

Serial comm. contact broken
{alarm code F15)

olFI|F

Defautt: 2

Range: off. 1,2 3,4

ofFF Serial comm. contact broken disabled
1 Warning

2 Coast

3 Stop

4 Brake

8.7 - Operation settings

Operation settings include parameters for configuration of
starting and stopping, some of these can be pre-configured
for pump applications. Furthermore, some special settings
for stop behaviour ac alarm, parameters for slow speed and
jog and additional settings such as bypass operation, power
facror control and control of the internal fan are included 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 threc phases supplied to the
motor. In contrast 1o 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 cither volt-
age or torque control.
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With voltage control the output voltage to the motor is line-
arly increased to Full line voltage during the set start time.
The softstarter gives a smooth start buc does not get any
feedback on current or torque. The typical settings to opti-
mize a voltage controlled start are the inicial voltage and the
start time.

With current control the output voltage to the motor is reg-
ulated so the set currenc 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
currenc limit and the maximum starting time.

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

8.7.1 Preset pump control [300]

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

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

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

(315] Start time is set to 10 seconds

[314] and [316] Current limit at start and torque boost are
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 starc with linear acceler-
ation and a linear stop without water hammer for most
pump applications. However, if the pre-set parameters need
to be adapted for a specific application, the values in the rel-
evant menus can be adapted.

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

Current (A)
A
FLC +
Time
Speed
A
g
03-F118-2 Time

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

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

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

0 Multi Setting
[ 3[0 0|o [Multi Setting]
Preset pump control parameters
/o]
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 controt 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 controlied; full vole-
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 limir.
However, only a properly configured torque-controlled start
will lead to constant acceleration. For this reason it is not
recommended to set a current limit for pump applications.
With a proper set-up of the torque control parameters, the
starting current will be very low. For applications with varia-
ble load characteristics from start to start, the current limit
functionality may be useful to avoid overloading the mains
fuses. However, as the motor torque is proportional to the
square of the current, setting a low current limit will limit
the motor torque considerably. If the current limit is set too
low in relation to the application's requirements, the motor
will not be able to accelerate the load.

Torque control

The defaule settings for initial torque at startis 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-
aceristics.

Torque
A 1 Linear
25T+ 2 Square
20Ty 4
End torque
15T, | netomve

Nominai torque

Ty J R o
l
05T, :
Initiat torque
______ | | >
Start time | i
03F37-2 ; Time

Fig. 37 Torque control at start

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

rent peaks.

Current (A)
Start method [310] A
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.
0
3/1/0]3
Start method
1 FLC 1
Default: 1 Time
Range: 1,2,3,4 Speed
1 Linear torque control A
2 Square torque control 1
3 voltage comtrot |\
4 Direct ondine, DOL
Tlm;
03-F114-2
Fig. 38 Current and speed in torque control
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To optimize the start, use the setting for initial corque at
start, menu {311] and end torque at start, menu {312].

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

The end torque at start should be adjusted so that the time
for the motor to come up to nominal speed approximately
matches the start time set in menu [315). If the actual start
time is much shorter than the set start time in menu [315),
the End torque at stop can be decreased. If the motor does
not reach full speed before the start time set in menu [315]
has expired, the end torque at stop has to be increased to
avoid current peaks and jerking ar 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, El
Y
r
Start | "
Time
03-F123-2

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,

0
311/1|2

Initial torque at start

10

(0] Settin
{ 31 3J °
' ] tnitial voltage at start
Default; 30%
Range: 25-90% U
2590 Sets initial voltage 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 ac start is set.

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

0 (DOL start). This function can be used even with shorted
l3 1 2] 0 thyristors.
End torque at start
1 5 O ' 67 X loom
A
Defauit: 150% -
Range: 25-250% T,
25-250 End torque at start.
Voltage control et
Voltage control can be used when a linear voltage ramp is >
desired. The volrage to the mortor will be ramped up linearly, Time
from initial volcage up to full mains voltage. 03-F115-2
Fig. 40 DOL-szare.
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Current limit

Current limic at start can be used together with all starc
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 limic 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 limic at scart gives
a start ramp with constant current. The softstarter will con-
trol the currenc up to the set current limit immediately ac
start, and keep it there until the start is completed or the set
start-up time expires.

Current
A
Current limit |- —
|
FLC | :
i
|
: >
Starting time Time
03-F110-2

If the starting time is exceeded and the softstarcer is still
operating at current limit, an alarm will be activated accord-
ing to “Current limic start time expired” settings 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.

|315i8

Start time

1,0

Default: 10s
Range: 1-60s
1-60 Start time.

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

Current limit at start [314]

In this menu the current limir ar stare is set.

0 [ Setting |
3/1/43 [ Seting_]
Current limit at start
[ o F|F
Defautt: oFF
Range: oFF, 150-500% of 1,
oFF Current lﬁmit disabled.
150-500 Current limit at start.

Torque boost

In specific applications torque boost is required for the start.
The torque boost parameter enables a high rorque to be
obtained by providing a high current for 0.1-2 seconds ac
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 T
FLC +
sl . g
Time

- Torque boost active 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 properly 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 enabled and the current limit
for torque boost is configured.

Torque boost current limit

3/0/0

Default: ofFF

Range: OFF, 300-700% of I,

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

Torque boost active time {317]

This menu is available if torque boost is enabled in menu
[316]. In this menu the time for the torque boost to be
active is selected.

R

Torque boost e_lctive time

olF|F

Default: 10s
Range: 01-20s
0.1-20 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 characteristic.
A torque or voltage-controlled stop is used for applications
where the motor stopping suddenly could harm the applica-
tion, e.g. water hammer in pump applications. In general a
torque-controlled stop is recommended for these applica-
tions. The voltage-controlled stop can be used if a linear
voltage ramp is desired. When coast is selected as a stop
method, the voltage to the motor will be switched off and
the moror will be left freewheeling. Braking may be used in
applicadions where the motor needs to be stopped quickly,
e.g for planers and bandsaws.

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

Stop method [320]

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

ol
312,0|5

- Stop method
-Default: 4
Range: 1,2,3,4,5

Linear torque control

Square torque control

Voltage control

Coast

G &l Wl N =

Brake

Torque control

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

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

Nominal torque

60 Functional description

Active 10/12/2014

T, f o omina
05Ty,
End torque
031412 Time
Fig. 43 Torque control as stop
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End torque at stop [321]

This menu will be available if torque control is chosen as
scop method in menu [320] (alcernative 1 or 2). In this
menu the end torque at stop is configured.

0
321/,
End torque at stop
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
312
Un —-——K
| | 5‘°ﬁ >
—
03-F124-2 i

Fig. 44 Menu numbers for step down voltage at stop and stop

time.

Step down voltage at stop [322]

This menu is available if voltage control is chosen as stop
method in menu [320] (alternative 3). In this menu the step
down volrage at stop is chosen in percentage of the nominal
motor voltage.

o) Setting
B2 [Setine ]
Step down voltage at stop

1/0/0

Braking

Braking can be used in applications where there is a need for
a quick scop. :

There are two built-in braking methods: dynamic vector
brake for normal loads and reverse current brake for heavy
loads with high inertia. In both braking methods the MSF
2.0 continuously detects the motor speed. Ac low speed the
DC brake mode is activated until the motor is standing still.
The MSF 2.0 will automatically turn off the output voleage
when the motor has stopped or when the stop time has
expired. Optionally an external rotation senaor can be con-
nected via digital input, see description for menu [500] on
page 77 for more information.

Dynamic vector brake

With dynamic vector brake, the braking torque applied to
the motor will increase with decreasing speed. Dynamic vec-
tor brake can be used for all loads which are not rotating too
close to synchronous speed when the motor voltage is
switched off. This is valid for most applications as the load
speed usually decreases because of frictional losses in gears or
belt drives as soon as the motor voltage is switched off.
However, loads with very high inertia may remain at high
speed even though the motor is not supplying any torque.
For these applications, the reverse current brake can be used
instead.

When the dynamic vector brake is used, no additional con-
nections or contactors are needed.

Reverse current brake

With reverse current brake, a very high braking torque can
be applied to the motor even close to synchronous speed. All
kind of loads can be stopped quickly using reverse current
brake, including loads with very high inertia. If high breking
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, icis
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 concrolled 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.

Default 100%
Range: 10040% of U
100-40 Step down voltage at stop.
Emotron AB 01-4135-01r1 Functional description 61
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WARNING: When reverse current brake is
selected, the relays K1 and K2 are
automatically programmed for reverse
current brake functionality. The relay setting
remains even if reverse current brake is deactivated.
Therefore it may be necessary to adapt the relay

functions manually.

nnn| 0
A\ ’_______m__ _____ -
\_\ﬁ_'““_”{:’
I

11

L1L2(3PE  0102PE 21LK122 23| 4,24 33} 331 32

12 13 16

17 18

i1

]
Start/Stop

03-F134-2

Fig. 45 Reverse current brake wiring example.

Braking method [323]

This menu is available if brake is selected as stop method in
menu {320)] (alcernative 5) or if alarm brake is activated in
menu {326] (see description of menus [326] to {327] for
more information). In this menu the brake method is

Braking strength [324]

This menu is available if brake is selected as stop method in
menu [320] (alternative 5). In this menu the braking
strength is selected. To avoid unnecessary heat development
in the motor and high mechanical stress it is generally rec-

selected, ommended to select as low a braking strength as possible
which still fulfils the demands for a short braking time.
5
132/3] .
0 524)°
i o
Braking method
1 } Braking strength
Default: 1
Range: 12 Default: 150%
1 Dynamic vector brake Range: 150-500%
2 Reverse current brake 150-500 Braking strength.
62 Functional description Emotron AB 01-4135-01r1
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Stop time [325]

This menu is available if any stop method except coast is
selected in menu [320] (alternative 1, 2, 3 or 5). In this
method the desired stop time is selected.

Alarm braking time [327]

This menu is available if alarm brake is enabled in menu
327. In this menu the braking time to be used in the event
of braking as an alarm action is configured.

0 o
13[2/5]¢ 327]2 |
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 motor
stops (see chapter 9. page 95 for more information). Brake is
one of the actions available. If this option is chosen, the
braking funcrionalicy is activated according to the brake
method selected in menu [323] (see description of the brak-
ing functionality above for more information). While the
braking strength and stop time chosen in menus [324] and
[325] are used for braking on a stop signal, different braking
strengths and times can be configured in menus [326] and
{327] if braking is activated by an alarm. This function may
mainly be used in combination with an external alarm (see
description on page 73), where an external signal is used to
initiate a quick stop with a higher braking strength and a
shorter braking 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.

1326]8

Alarm braking strength

ol F|F

Defautt: oFF

Range: OFF, 150-500%

OFF Coast - motor voitage 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 independently from a starc or
stop via the control panel using the jog keys, via remote con-
trol using the analogue/digital inpuc or via serial communi-
cation depending on the control source chosen in menu

[200].
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i |
i I
N I |
| I
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I |
1 i
I i
I |
I l
I I
I |
-+ I |
7l L | -
I I f 1 e
014 xny |
- |
Slow speed Start time Full \_'ollage Stop Lime | Slow speed Time
al siart ) running | at stop
' i Stopped

Start command :

|

Closed I

Externat Open | | ' ! | |

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 scop. 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 stbp is used, it should be ensecured thar the
motor speed is decreased to a low value when slow speed is
acrivated. If necessary, brake can be accivated 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
strengeh corresponds to about 30% of nominal mocor
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 rime at start
[332] Slow speed dme 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/digical input is also used to deacrivate 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 derected on the analogueldigital input, slow speed is
deactivated and a sart is performed according to the start

settings {menu [310] Off).

When slow speed at stop is configured and the analogue/dig-
iral input {menu [500]) is configured for slow speed, the
motor will start rotating with slow speed in forward direc-
tion afier a stop has performed. When the number of pulses
set in menu [501] is detecred on the analogue/digital input,
slow speed is deacrivated and the DC brake is activated if
configured in menu [333]. °
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Slow speed conrrolied by an external signal is configured Slow speed time at start [331]

using the following mcrms: In this menu slow speed ac start is activared and the rime is

{500] Digical/analogue input set for which slow speed is active before a starc. If stow speed
011 Digical i - 1 at start is controlled by an exzernal signal via the analogue/

501] Digical input pulses digital input, the set time becomes the maximum time for

{330] Slow speed strength . , which slow speed is activated before a start is performed — if

{331] Slow speed time at start the number of edges set in menu [501] is not derecred dur-

ing the sl d period.
[332] Slow speed time at srop 11§ (e slow speed pert

[333] DC-brake at slow speed | [ Sewne_]
33]9 .
[524] Braking strength ]
Slow speed time at start

Slow speed strength [330] h 0 Fl F
In this menu the slow speed strength is selected. The chosen |
serting applies for both slow speed during a selecred rime Default oFF
period, slow speed concrolled by an external signal and slow Range: ofF 160 s
speed using che JOG commands. The maximum setting oFF Slow speed at start is disabled

100) for the sl g
{100) tor e slow speed strength corresponds to abouc 30% 160 Sows rr———
of the nominal motor torque.

(3[30)S

Slow speed strength

1,0

Default: 10
Range: 10-100
10-100 Siow speed strength.
Speed
A
M8 1 Nominal speed

0.14%ny L Slow‘speed

1 i e

1 1 -

Slow speed Start time Full voltage Stop time Slow speed Time

[ at start running [ : at stop B §
5tart command Stop command Stopped
03-F41-2
Fig. 47 Slow speed at start/siop during a selecied time period
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Slow speed time at stop [332]

In this menu slow speed at stop is activated and the time is
set for which slow speed is active after a stop. If slow speed ac
stop is controlled by an external signal via the analogue/dig-
ital inpur, the set time becomes the maximum time for
which slow speed is activated after a stop — if the number of
edges is sct in menu [501] is not detected during the slow
speed period.

|33218

Slow speed time at stop

0 FEF)

Defauit oFF

Range: oFF, 1-60s

oFF Slow speed at stQp is disabled
160 Slow speed time at stop.

DC brake at slow speed [333]

In this menu the DC brake can be activared after slow speed
at stop. This may be useful for loads wich high inzeria or if
an exact stop position is desired. The DC brake will be
active during the dme set in this menu.

NOTE: The brake strength used for DC brake after sfow
speed corresponds to the brake strength used for
braking as stop method. The braking strength can be
adjusted in menu [324].

///

/ raa

A
il $06 4 4
g "

7 2 L2

B

03-F108-2

Fig 48 Jog keys

If zemote 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-
togue/digital inpuc can be configured either for jog forward
or jog reverse (see description of menu [S00] on page 77 for
more informarion}. Slow speed will be active as long as the
signat on the analogue/digital inpur is active.

If serial communication conrrol 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 seria) communi-
cations options. ) :

JOG forward enable {334]

[n 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 conrrol panel, via remorte concrol or serial communica-
tion.

NOTE! The enable functions are for ali centrol sources.

(33[3)2

o/ FIF| |

l DC Brake at slow speed

g@g

oFF]

JOG forward enable

Cefault: oFF Defauit: oFF

Range: oFF, 1-60 s Range: oFF, on

oFF DC brake at slow speed disabled. aFF JOG forward disabled
1-60 DC Lrake duration time at slow speed. 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/
digiral inpur 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 conrrol panel can be
used. Slow speed in forward or reverse direction will be
active as long as the relevant butron is pushed.
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JOG reverse enable [335]

In chis menu the command for JOG in reverse dirccrion is
enabled. Depending on the control source chosen in menu
(200,), the JOG reverse command may be accepted from the
control panel, via remote conrtrol or serial communication.

AN

CAUTION: If the current transformers are not
moved outside the softstarter, several alarm

functions will not work property.

133/5]5

10G reverse enable

oFF‘

Default: ofF

Range: OFF, on

OFF 106G reverse disabled
on 1CG reverse enabled

8.7.5 Additional settings [340]-[342]

In this section the bypass functionality, power facror control
and the conrrol of the internal fan are described.

Bypass [340]

As the MSF 2.0 is designed for continucus running, a by-
pass contacror is not normally needed. However, where there
is high ambient temperature or other special conditions, the
use of a bypass contactor can be advantageous. In this case
the by-pass contacror can be controlled by one of the relays.
By defaule, relay K2 is configured to conerol a bypass contac-
tor {for full volrage functionaliry, see descriprion of menus
[530]-[532] on page B3 for more informarion).

The use of a bypass contactor can be combined with any
start and stop method withour any connection changes
being necessary. However, to use the moror protection func-
tions, the load monitor and the viewiag funcrions in
bypassed stace, the currenc transformers have o be moved
outside the softstarter. For this purposc an optional exten-
sion cable is available, see chapeer 12. page 107 (Options)
for more information. Figures 49 - 51 below show a connec-
tion example.

If a bypass contacror is used, bypass operation must be ena-
bled in menu [340] for the softstarter to work properly.

o [Setg_|
314]0]3
Bypass
o|F|F ]

Defauit: oFF

Range: oFF, on

off Bypass disabled

on Bypass enabied.
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L1
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T T T T r~—1-—-r-—-—-——- —|__1
|
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I
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I Crn(’ =
I L1L2L3PE  0102PE 2
[ \__\_\ _
T1 72 13 PE 11 12 13 16 17 18 19 75 76 77
O D
o.‘h\-- 1
Current transformer 0
position and connec- Start/Stop
tion. o
For MSF-017 to MSF
250, see Fig 50.
For MSF-310 to MSF- u v hw ipe )
1400, see Fig 51. v
03-F19-2
Fig. 49 Bypass wiring example MSF 310-1400.
T n I 12
@

i1 Blue to

inal 75 o
L ] terminal 5

k.

terminat 77

03-F56-2

Blue to
terminal 76

Blue to
terminal 75

Brown to

A terminal 77 (] terminal 77

03-F57-2

Fig. 50 Current transformer position for Bypass on MSF-017
to MSF-250.

Fig. 51 Current transformer position for Bypass on MSF-310
to MSF-1400.
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Power Factor Control PFC [341]

During operation, the softstarter continuously monitors the
load of the motor. Particularly when idling or when only
partially loaded, it is sometimes desirable to improve the
power factor. If Power Factor Concrol (PFC) is selected, the
softstarter reduces the motor voltage when the load is lower.
Power consumption is reduced and the degree of ¢ficiency
improved.

Power Factor Control PFC

ERE

oFF’

Default: oFF

Range: OFF, on

oFF PFC dizabled
on PFC enabled.

EMC Directive will not be complied with.
External measures will be necessary to meet
the requirements of the EMC Directive.

i CAUTION: If Power Factor Controf is used, the

Fan continuously on [342]

This menu enables the internal fan to be switched on con-
tinuously. the defaule 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.

|34 2]8

Fan continuously on

olFIF

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 functionaliry
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 affece operarion
{OFF, Waming, Coast, Stop, Brake), the respective pre-
alarms only give an indicarion that an over- or underload sic-
uadion may be close. The pre-alarm status is available on one
of the programmable relays Ki to K3 if so configured {see
description of the relays, menus [530] to [532) on page 85
for morc 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 acrual 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 10096 of the nomi-
nal motor power, Depending on the dimensioning of the
motor with respect co the application, this value may need to
be adapted. Normal load can casily be adapred by using the
Autoset function in menu [411). When an Autoset is per-
formed the actual mocor shaft power will be measured and
stored to the Normal load.

A start delay can be configured to avoid faulry alarms due to
initial over- or underload situations at start.

Fig. 52 illustrates the load moniter functionality wich an
example of a load curve.

[f the operation has been interrupeed due t0 a max or min
power alarm, a manual reset and a new start signal is needed
to continue operation. The reset and che start signal can be
given via control panel, remorely or via serial communica-
tion depending on the control source chosen in menu [200).
Regardless of che chosen control source, it is always possible
to initiate a reset via control panel.

Default: afFF

Range: oFF, on

oFF Fan is controlled by the heatsink tempera-
ture

on Fan is running continuously.

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 monirtor
[420) External alarm
[430}-1440) Mains prortection

NOTE! The load monitor alarms are disabled during
deceleration.

NOTE: When using the load monitor, check that the
nominal motor power is set property in menu [212].

Emotron AB 01-4135-01r1

Active 10/12/2014

Functiona! description 69

Page 215 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Pioaa
t@m Start goeerm  Overload situation Underload situation
7
<, | \
N
16% N W
Max alarm margin [403) ] 1 _ Operation area
| 3 o L
8% 1 'l
Max pre-alarm 1
margin (405} 1 ‘ D O
Y Normal load gl N
A (Autoset) ‘
Min pre-alarm -
margin {407] ’
8% I
1
Min alarm margin [409] 1 ,,..| g
16%| 1 Lo I
I | ' 1
; I l ] >
< Start defay [402]p | ' | | Time
Max power pre-alarm [406]é l | |
Max power alarm [404] l | |
Min power pre-alarm {408] &
Min power alarm [410] l
Response time ez e ]
03F142-2

Fig. 52 Load monitor alarm functions

For max and min power alarms the following alarm actions
are available: ‘

Off

The protection method is deactivarted.

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 resec
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 mortor voltage is automatically switched off. The motor
freewheels until itstops.

Stop

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

Brake

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

If the operation has been interrupted due to a max or min
power alarm, a reset signal and a new start signal are needed
to restart the motor. The resec 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
1o initiate a reset via controf panel.

NOTE: A reset via control panel will never start the
motor.
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Max power alarm [400]

In this menu max power alarm is enabled and a proper alarm
action is selected. The pre-alarm functionality for max

. power is automatically enabled together with the max power
alarm.

[alo2)°
[4o]2)3

Start delay power alarms

10

ol FIF| ™

: Defaull 10s "
0
|4 0 0] ] . Range: 1999s
Max power alarm (alarm code 1.999 2:;::',‘29'3” for power alarms and pre-

Default: ofF

Range: off, 1,2 3 4

oFF Max power alarm is disabled.
1 Waming

2 Coast

3 Stop

4 Brake

Min power alarm [401]

In this menu min power alarm is enabled and a proper alarm
action is selected. The pre-alarm functionality for min
power is automatically enabled together with the min power
alarm.

Max power alarm margin [403]

This menu is available if Max power alarm is enabled in
menu [400]. In this menu the max power alarm margin is
configured. The margin is selected as percentage of nominal
motor power. A max power alarm will occur if the actual
motor shaft power exceeds the normal load (menu {412])
plus the chosen max power alarm margin for a longer time
period than the max power alarm response delay set in menu

{404).

[4]ol3)°

Max power alarm margin

16|

oFFl

Default: ofF

Range: oFF. 1,2, 3 4

ofFF Min power atarm 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 stacr delay for the
power alarms and pre-alarms is selected. A start delay is use-
ful for avoiding faulcy alarms due to initial over- or under-
load situations. The start delay begins when a scart of the
moror is initiated.

2011 0 Setting Default; Co | 16%
l J 0 Range: 0-100% of P,
Min power alarm (alarm code F7T) 0-100 Max power alarm margin

Max power alarm response delay [404]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the response delay for the max
power alarm is configured. A max power alarm will occur if
the actual motor shaft power exceeds the normal load (menu
[412])) plus the max power alarm margin sec in menu [403)
for a longer rime period than the chosen max power alarm
response delay.

0w

Max powser alarm response
O 5 delay
Defaull: 05s
Range: 01900s
0.1-90.0 Response delay for max power alarm.
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Max power pre-alarm margin [405]

This menu is available if max power alarm is enabled in
menu [400). In this menu the max power pre-alarm margin
is configured. The margin is selected in percent of nominal
motor power. A max power pre-alarm will occur if the actual
motor shaft power exceeds the normal load (menu [412])
plus the chosen max power pre-alarm margin for a longer
time period than the max power pre-alarm response delay set
in menu [406). The max power pre-alarm status is available
on one of the programmable relays K1-K3 if so configured
(see description of the relays, menus [530] to [532] for more
information).

0 [Setre ]
14/07|3 g
] Min power pre-alarm margin
Default: 8%
Range: 0-100% of P,
0-100 Min power pre-alarm margin.

[4]0]5]9

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 actual motcor 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 che max power pre-alarm margin set in menu
[405) for a longer cime period than the chosen max power
pre-alarm response delay.

409 |

Max power pre-alarm response

O 5 delay
Default: 05s
Range: 0.1-900s
0.190.0 Response delay for Max power pre-atarm.

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 percencage of nom-
inal motor power. A min power pre-alarm will occur if the
actual motor load is below the nominal load (menu {412])
minus the chosen min power pre-alarm margin for a longer
time period than the min power pre-alarm response delay set
in menu (408). The min power pre-alarm status is available
on one of the programmable relays K2-K3 if so configured
(see description of the relays, menus [530] to {532] for more
information.

Defautt: 8%

power pre-alarm response delay.
Range: 0-100% of P,
0-100 Max power pre-alarm margin.

L4080

O
Min power pre-alarm response
O 5 l 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 this menu the min power alarm margin is
configured. The margin is selected as a percentage of nomi-
nal motor power. A min power alarm will occur if the actual
motor shaft power is below the normal load (menu [412])
minus the chosen min power alarm margin for a longer time
period than the min power alarm response delay set in menu
[410].

4

Min power alarm margin
16

Default 16%
Range: 0-100% of P,
0-100 Min power alarm margin.
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Min power alarm response delay [410]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the response delay for min power
alarm is configured. A min power alarm will occur if the
actual motor shaft power is below the normal load (menu
[412]) minus the min power alarm margin set in menu
[409] for a longer time period than the chosen min power
alarm response delay.

NOTE: When using the load monitor, check that the
nominal motor power is set properly in menu [212].

[410J0

o

Min power alarm response delay

0/5

[a1]2)° [CSetting_]

" ‘Normat load
Default: 100%

Range: 0-200% of P,,

0-200 Normal load

Default: 05s
Range: 01900s
0.190.0 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 accual motor load and aucomarically 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.

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.

NOTE: Autoset is only allowed during full voltage
running.

0 [ Multi Setting|
141]1]3
Autoset
nio
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 mocor
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
Autoser function in menu [411]. Normal load is ser as aper-
centage of nominal moror power.

_Read—out

Output shaft power

z

0

Range: I 0-200% of P,,

8.8.2 External alarm [420]

The MSF 2.0 can generate an alarm according to the status
of an external signal. For a detailed description of the exter-
nal alarm functionality see section 8.9.5, page 89.

The following alternatives are available for external alarm:

Off

External alarm is deactivated.

Warning

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. However, the motor is not
stopped and operation continues. The alarm message will
disappear and the relay will be reset when the external alarm
input is closed again. The alarm may also be reset manually.

Coast

Alarm message F17 is shown in the display and relay K3 is
activated (for defaule configuration of the relays) if the exter-
nal alarm input is opened. The motor voleage is automaci-
cally switched off. The motor freewheels unil ic stops.

Stop

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. The motor is stopped according
to the stop sertings in menus [320] wo [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 inpuc. This means
the softstarter can catch a freewheeling motor and brake it
down to standstill. The spinbrake alternative is only availa-
ble for external alarm.

If the operation has been interrupted due to an external
alarm, a reset signal and a new start signal are needed to
restart the motor. The resec 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.

[oete ]

External alarm (alarm code F17)

[412195

oFF’

The alarm message will disappear and the relay will.be resec
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 che relays).
The motor voltage is automatically switched off. The motor
freewheels undil 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] wo [325].

Brake :
The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of che 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, undervoleage or voltage unbalance alarm is
automatically reset when a new start signal is given. If the
operation has been interrupted due to a phase reversal alarm,
a reset signal and a new start signal are needed to restarc 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

Default: oFF motor.

Range: ofFF, 1,2,3,45

oFF Extemal alarm is disabled. Voltage unbalance alarm [430]

1 Warning In this menu voltage unbalance alarm is enabled and a

2 Coast proper action is selected.

3 Stop

4 Brake E Setting

5 Spinbrake

Voltage unbalance alarm (alarm
. . code F8)
8.8.3 Mains protection ol FIF
The MSF 2.0 continuously monitors the mains voleage. Serauit =
This means the motor can easily be protected from over- and efault 0
undervoltages as well as from voltage unbalance conditions. Range: ofFfF, 1,234 _
A phase reversal alarm is also available. OFF Voltage unbalance alarm is disabled.
For mains protection the following alternatives are available: 1 Warning
2 Coast
oft 3 Sto
The protection method is deactivated. P
4 Brake

Warning
The appropriate alarm message is shown in the display and

relay K3 is activated (for default configuracion of the relays).

However, the motor is not stopped and operation continues.
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Unbalance voltage level [431]

This menu is available if voltage unbalance alarm is enabled
in menu [430]. In this menu the maximum allowed voltage
unbalance level is selected. If the difference between any two
line voltages exceeds the chosen level for the response delay
time set in menu [432], a voleage unbalance alacm will occur
and the action selected in menu [430] will be executed.

CER ,

Voltage unbalance level

10

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 voleage 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

Overvoltage level

1:1/5

Default: 10%
Range: 2-25% of U,
2-25 Voltage unbalance level.

Response delay voltage level
unbalance alarm [432]

This menu is available if voltage unbalance alarm is enabled
in menu {430]. In this menu the response delay for voltage
unbalance alarm is selected. If the difference berween any
two line voltages exceeds the level set in menu [431] for the
chosen response delay time, a voltage unbalance alarm will
occur and the action selected in menu [430] will be exe-
cuted.

o e ]
4{3]2]3
Response delay voltage
1 unbalance alarm
Default: 1s
Range: 1-90s
190 Response delay for voltage unbalance alarm.

Overvoltage alarm [433]

In this menu overvoltage alarm is enabled and a proper
action is selected.

Default: 115%
Range: 100-150% of U,
100-150 Overvoltage level

Response delay overvoltage alarm
[435]

This menu is available if overvoltage alarm is enabled in
menu {433). In this menu the response delay for overvoltage
alarm is selected. If any line voltage exceeds the level set in
menu [434] for the chosen response delay time, an overvolt-
age alarm will occur and the action selected in menu [433]
will be execuced.

[435)S

Response delay overvoltage
1 alarm
Default:. 1s
Range: 190s
1-90 Response delay for overvoitage atarm.

Undervoltage alarm [436]

In this menu undervoltage alarm is enabled and a proper
action is selected.

Settin
0 [4]3]6]2
4|3|3 o
0
Overvoltage alarm (alarm code Undervoitage alarm (alarm code
FIF| ™
olFIF| ™ 0
Default: OFF Defautt: OFF
Range: OFF. 1,2,3,4 Range: OFF. 1,23, 4
OfF Overvoltage alarm is disabled oFF Undervoltage alarm is disabled.
1 Warning 1 Waming
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 voltage level for an undervolt-
age alarm is selected. If any line voltage is below the chosen
level for the response delay time set in menu [438], an und-
ervoltage alarm will occur and the action selected in menu
[436] will be executed.

4l3i7 8

l Undervoltage level

8|5

Phase reversal alarm [440]

In this menu phase reversal alarm is enabled and a proper
action can be chosen. The softscarter will detect the phase
sequence prior to each start artempt. If the actual phase
sequence does not match the phase sequence stored during
activation of phase reversal alarm, the action chosen in this
menu will be executed. If alternacive 2 (Coast) is chosen, no
start will be performed if the wrong phase sequence is

detected.

To activate phase reversal alarm, a motor has to be con-
nected and the mains voltage has to be switched on. This
means activation of phase reversal alarm can ¢ither be done
in stopped state with the mains contactor switched on man-

ually or during full voltage running.

Default: 85%
Range: 75-100% of U, @4*0 o
75-100 Undervolitage level Mo
Phase reversal alarm (alarm
Response delay undervoltage alarm ol FIF| ¢cef®
[438]
This menu is available if undervoltage alarm is enabled in Defauft oFF
menu [436]. In this menu the response delay for undervolt- Range: OFF, 1,2
age alarm is selected. If any line voltage is below the leve! set oFF Phase reversal alarm is disabled.
in menu [437] for the chosen response delay time, an under- 1 Waming
voltage alarm will occur and the action selected in menu 5 Coast

[436] will be executed.

‘438}8

Response delay undervoltage

1 alarm

Default: 1s
Range: 190s .
190 Response delay for undervottage alarm

Phase sequence [439]

In this menu the actual phase sequence is shown.

NOTE! The actual phase sequence can only be shown
with a motor connected.

‘439]0
0

Phase sequence

7]

NOTE! The actual phase sequence can be viewed in
menu [439].

Range: L1123, L321

L123 Phase sequence L1, L2, L3

1321 Phase sequence L3, L2, L1

L--- Phase sequence can not be detected
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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: ‘

*  Surt/stop/reset command functionality
*  Start right/left functionality
*  External alarm funcrionality

*  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 inpuc 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 controlied 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 inpuc signal is high. See the description
of slow speed and jog functions in section 8.7.4, page 63 for
more information. Note that "JOG" forward has to be ena-
bled in menu [334] to use this function.

Jog reverse ,

With this alternative, slow speed in reverse direction can 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" 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 Auroset only can be performed during full voltage run-
ning. See description of load monitor functionality in sec-
tion 8.8.1, page 69 for more information

The following alternatives are available when using the input

for analogue signals:

Analogue start/stop: 0-10 V/0-20 mA or

2-10 V/4-20 mA:

The analogue/digital input is used for the reference signal
which controls analogue start stop. Two signal ranges

{0-10 V/0-20 mA or 2-10 V/4-20 mA) can be chosen. Ana-
logue start/stop is activated if alternative 6 or 7 is chosen in
menu [500]. See the description of Analogue start/stop on
page 79 for more information.

|5OOO

0

Analogue/digital input

olF | F

Default: ofF

Range: ofF, 1-7

oFF Analogue/digjtal 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

~N O O] Dl W N =

Analogue start/stop: 2-10 V/4-20 mA
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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 voleage 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 berween terminal 14 (analogue/digical
input) and 18 (supply voltage to terminals 14, 16 and 17).

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.

ialO Setting
[slol1]s
14 18 ] Digital input pulses
\\. 1 Default: 1
o Range: 1-100
03-F53-2 1-100 Number of edges

Fig. 54 Wiring for digital input signal,

78 Functional description Emotron AB 01-4135-01r1

Q-Pulse Id TMS1134

Active 10/12/2014

Page 224 of 412




Q-Pulse Id TMS1134

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Analogue input

The analogue/digital inpuz is used as an analogue input if
one of alternatives 6-7 in menu [500] is selected. In this
case, the inpur can be configured for voltage or current sig-
nal using jumper J1 (see Fig. 55). By default jumper J1 is set
to voloage signal. According to the chosen alternative in
menu [500], the signal will be interpreted as 0-10 ¥/

0-20 mA or 2-10 V/4-20 mA (see Fig. 56).

[502] for a longer time than the analogue start/stop delay
time set in menu [S04]. A stop will be performed if the ref-
crence 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].

4 [ 1a] [as
1 . z

Analogue/digital
input

Q3-F131-2

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 che MSF will be flashing
it the softstarter is in standby mode waiting for an analogue
start.

Fig. 55 Wiring for amzbgm/dif;‘tal input and setting of 1 for

analogue current or voliage control

Warning: A flashing start/stop LED is indicating standby
mode - e.g. waiting for an analogue start. The motor may
be started automatically at a moment's notice

A
100% v o som o o e e o o e e
i
i
75% J
i
0-20mA I
010V |
50% 1
|
|
25% |
420mA
2.10v |
|
1 nput
o 4mA 2oma e
2y Y
031362

Analogue start/stop on-value [502]

This menu is available if analogue start/stop is activated in
menu [500] {alternative 6 or 7). If the reference signal on
the analogue/digital input is below the chosen on-level for a
longer time than the analogue start/stop delay time chosen
in menu [504], a start will be performed..

NOTE: If the selected analogue start/stop on-value is
bigger than or equal to the off-value, a level above the
on-value at the analogue/digital input will cavse 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.

Fig 56 Analogue input

Analogue start/stop

Starts and stops can be performed according to a process sig-
nal on che analoguc/digitat input. This means that e.g, the
operation of a pump may be controlled according to a flow
signal.

Analogue start/stop is available if remote control or serial
communication control is chosen in menu {200] {alterma-
tives 2 or 3).

NOTE: Analogue start/stop is not available if control
panel is chosen as control source in menu [200]
{alternative 1).

The analogue start/stop on-value is chosen as a percentage of
the input signal range. This means, if the analogue/digiral
inpuc 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.

[502)8

Analogue start/stop on-value

| [29]

Defauit: 25%
Range: (-100% of input signal range
0-100 Analogue start/stop on-value.

If a starr signal is given via remote or scrial 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 fevel of the reference signal is
below the analogue start/stop on-value chosen in menu
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Analogue start/stop off-value [503]

This menu is available if analogue start/stop is activated in
menu [500] (alternatives 6 or 7). If the reference signal on
the analogue/digital input exceeds the chosen off-level for a
longer time than the analogue start/stop delay time chosen
in menu [504], a stop will be performed. :

NOTE: If the selected analogue start/stop off-value is
less than or equal to the on-value, a level below the off-
value at the analogue/digital input will cause a stop.

NOTE: A stop will also be performed if the softstarter
receives a stop signal via remote control or serial
communication. '

The analogue start/stop off-value is chosen as a percentage of
the input signal range. This means if the analogue/digital
input is configured for 0-10 V / 0-20 mA (alternative 6 in
menu [500}), 25% corresponds to 2.5 V or 5 mA. If the
analogue/digital inpur is configured for 2-10 V / 4-20 mA
(alternative 7 in menu {500]), 25% corresponds to 4 V or

8 mA.

1112 13

I [
1 2

Digital inputs

1.

.3

Digital inputs

03-F135-2

Fig. 57 Wiring for digital inputs 1-4.

The four digiral inputs are electrically identical The digital
inputs can be used for remote control of start, stop and reset,
for choice of parameter set and for external alarm.

Stop signal
If remote control is chosen in menu [200] (alternacive 2),
one digital input has to be programmed as stop signal.

EREE

Analogue start/stop off-value

75‘

NOTE: No starts MII be allowed if the input set for stop
signal is open or if no input is configured for stop signal.

Defauit: 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.

(5042

Analogue start/stop delay time

1sl

Default: is

Range: 1999s

1-999 Delay time for analogue start/stop
Digital inputs A

The MSF 2.0 has four programmable digital inputs. The
four inputs and cheir corresponding control supply termi-
nals are shown overleaf in Fig. 57.

If the motor is running a stop will be performed according
to the stop settings in menus [320] to [325] as soon as the
input configured for stop signal is opened. If more than one
input is configured for stop signal, opening one of these will
lead to a stop. Accordingly no starts will be allowed if any of
these inputs is open. '

Start and reset signal

The digital inputs can be configured for several different
start signals (start, start R or start L signal). Closing any
input, which is configured for start, will start the motor.
Moreover, a rising edge on any input configured for start is
interpreted as a reset signal.

NOTE: tf more than one digitat 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.

Narurally the softstarter has no way of controlling the
motor’s running direction internally. However, if two mains
contactors — one for each phase sequence - are used, these
can be controtled 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 chis way dif-
ferent running directions for the motor 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 (defaulc secting). In chis 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 coneacror will be activated and the mortor will
start. When digieal 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 inpuc 2 for stop and
digiral input 3 for stare L. Retay K1 controls the mains
coneaceor 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 {starc righe
command) will lead to activation of the mains contactor
for running in righe direction and the motor will start in
right direction. Opening digital inpuc 2 will fead 1o a
swop; 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 co
activation of the mains contacror for running in left
direction and the motor will start in left direction.

For more information see the description of the start right/
lefr funcrionalicy in secrion 8.9.4, page 87

Digital input 1 function [510]
In this menu the function for digital inpuc 1 (terminal 11) is
selected.

Digital input 1 function

[BJ1]0)°

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

Start L signal

~N|l | G| & ] e

Digital input 2 function [511]

In this menu the function for dipital input 2 {terminal 12} is
selecred.

A
External alarm Elél o}
The digicl inputs can be configured as external alarm ) ) '
inputs. [fan input configured for extérnal 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 functionalicy
in section 8.9.5, page 89 for more information. Default: 2
- Range: 0ff, 1,23, 456, 7
NOTE: if more than one digital input is configured for oOFF Digital input 2 is disabled.
external alarmn, opening any of these will iead 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 informacion. 3 Start R signal
7 Start L signal
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Digital input 3 function [512]

In this menu the function for digital input 3 {terminal 16} is
seleced.

selection is made by jumper ]2 on the control board. The
default serting for ]2 is volrmge signal accarding to Fig. 58,

GRER e |

Q

Digital input 3 function

T

| 5| |19
IREIRI s I ‘ 1
2 i

03-F46-2

Default: 3

Range: OFF 1,2 3, 4,56, 7
oFF Digital input 3 is disabled.
1 Start signal

2 Stop signal

3 Parameter st, input 1

4 -} Parameter set, input 2

5 Extermnal alarm signal

<] Start R signal

7 Start L signal

Digital input 4 function [513]
In chis menu the function for digital input 4 {terminal 17) is
selected,

ERE

HEEE

Digital input 4 function

Default; 4 ]
Range: OFF 1,2, 3.4,5.6,7
oFF Digital input 4 is disabled.
1 Start signal

2 Stop signal

3 Parameter sat, input 1

4 Parameter set, input 2

5 External alarm signal

6 Start R signal

T Start L signal

8.9.2 Output signals

The MSF 2.0 has one programmable analogue ourpur and
three programmable relays.

Analogue output

The analogue output can present current, voltage, shaft
power and torque for connection to a recording instrument,
PLC etc. The external device is connected to terminals 19
{+) and 15 (-) according to Fig. 58 below. The analogue out-
put can be configured for voltage or current signal. The

Fig. 58 Wiring for analogue outpus and setving of J2 for ana-
logue current or voltage signal

Analogue output [520]

In this menu the analogue output can be set to provide
either one of the signal ranges shown in Fig. 59,

A
100% g wom =+ — o - —-——
RN |
N \\ 20-4mA ]
10-2v
75% 1 » N AR 02 ]
LN N |
200maY N N, |
100V N
50% I i
\ ]
0-20ma
0-10V N W {
26% | | N\ 1
azoma N\ |
2-10v L\
I % |
N Jueut
o ama 20ma e
v 10V
031382
Fig. 59 Analogue outpur
o [Sore |
5120/
Analogue gutput
olF iF
Defauit: OFF
Range: ofFF 1,2, 3.4
aFF Analogue output is disabled.
1 Analogue signal 0-10 V/0-20 mA
2 Analogue signal 2-10 V/4-20 mA
3 Analogue signal 10-0 V/20-0 mA
4 Analogue signal 10-2 V/20-4 mA
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Analogue output function [521]

This menu is available if the analogue outpuc is enabled in :
menu [520) (alternatives 1-4). In this menu the desired out-
put-function is chosen. :

A
. 5005 4 e e e - ————
’ !
|
(522]=50 |
(523]=500 |
[
I
I
5221=0 |
(523]=100 |
weed A
50% 1 |
| Output
- P signal
0/4mA 20mA
or2v 10v
03-F139-2

0 [Setg ]
51 2 ! 19
Analogue output functio‘n
Default: 1
Range: 1,234
1 RMS current
2 Line voltage
3 Shaft power
4 Torque

The scaling of the analogue outpur is reset to the defaule 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 outpuc
chosen in menu [520] corresponds to 0 to 100% of the
nominal motor current I, the nominal motor voleage U,,,
the nominal motor power P, or the nominal motor torque
T, respectively.

Example

1£0-10 V/ 0-20 mA is chosen in menu [520] (alcernacive 1)
and RMS currenc is chosen as output value in menu [521]
(alternacive 1), a current of 100% of the nominal motor cur-
rent gives 10 V or 20 mA ar the analogue output. A current
of 25% of the nominal motor current gives 2.5 Vor 5 mA at
the analogue output.

The scaling of the analogue output may be adapted for
higher resotution 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. 60 the follow-
ing will apply.

[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 approximately 1.1 V or 2.2 mA at the analogue
output.

Scaling analogue output, min [522]

This menu is available if the analogue output is enabled in
menu [520]. In this menu the minimum value to be shown
at the analogue output is chosen. The value is chosen in per-
centof I, Uy, P, or T, according to the output value cho-
sen in menu {521].

0 [ Setting_]
GEER
Scaling analogue output, min
Default: 0%
Range: 0-500%
0-500 i 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 outpuc is enabled in
menu [520}]. In this menu the maximum value to be shown
at the analogue outpuc is chosen. The value is chosen as a
percenaage of [, U, P or T according to the output value
chosen in menu [521].

5’2!38

Scaling _analogue output, max

100

Default: 100%
Range: 0-500%
0-500 Maximum output value.

NOTE: The maximum value for scaling the analogue
output is reset to the default value 100% if a new output
value is chosen in menu [521].

grammed to react only to one specific power alarm or pre-
alarm (11 - 14).

With secting All alarms (15) the relay will be activated for
any alarm. As the power pre-alarms are not considered to be
real alarms, the relay will noc react to those. With alternative
16 chosen, even the power alarms are excluded. When
External alarm (17) is chosen, only an External alarm will
activate the relay. With setting 18, Autoreset expired, the
relay will be activated when an additional faulc occurs after
the maximum allowed number of aucoreset attempts have
been executed. This may indicate that external help is
needed to rectify a re-occurring fault (see description of
Autoreset in section 8.5, page 52 for detailed information).
With alternative 19 the relay will indicate all alarms which
need a manual reset. This includes all alarms which are not
solved with an automaric Autoreset, e.g. all alarms for which
Autoreser is not enabled and each alarm occurring after the
maximum allowed number of autoreset attempts has been
executed.

i

Programmable relay outputs

The softstarter has three built-in relays, K1, K2 and K3. All
three relays are programmable.

For relay K1 (terminals 21 and 22) and K2 (terminals 23
and 24) the conract function can be programmed in menus
[533] and [534] respectively to be normally open (NO) or
normally closed (NC). Relay K3 is a change-over relay with
three terminals (31-33), the NO functionality is available
between terminals 31 and 32, NC functionality becween ter-
minals 32 and 33.

The relays can be used to control mains contactors or a
bypass contactor or to indicate alarm conditions, As illus-
trated in Fig. 61 overleaf, the Operation setting (alternative
1) should be chosen to activate the mains contacror both
during start, full voltage operation and stop. If a by-pass
contactor is used, this can be controlled by a relay with the
serting Full voleage (2). The settings Run (5) and Brake (4)
are used when reverse current brake is chosen as stop
method. In this case one relay has to be configured for Run
and will control the mains contactor during the start and

- during full voltage operation. Another relay has to be config-
ured for Brake and will control the contactor with reversed
phase sequence during braking, For security reasons the relay
configured for Brake will not be activated uncil after a time
delay of 500 ms after deactivation of the relay configured for
Run.

The seutings Run R, Run L, Operation R and Operation L
are used for the start right/left functionaliry. Consult section
8.9.4, page 87 for more information.

Different alarms can also be indicated on the relay outputs.
With the setting Power pre-alarms (alternative 3), both a
Max power pre-alarm or a Min power pre-alarm occurring
will activate the relay. When Power alarms (10) is chosen asa
setting, both a Max power alarm or 2 Min power alarm will
activate the relay. If so desired, the relays can instead be pro-

Motor
voltage
Time
operation Time
Full vohtage Time
Run Time
Brake
o L [
Start Full Stop 03-F140-2
time voltage ' time
delay
01s

Fig, 61 The relay functions for operation, run and full voltage.
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Relay K1 [530] . Relay K2 [531]
In this menu the function for relay K1 {terminals 21 and 22) 1n this menu the function for relay K2 (terminals 23 and 24)
is chosen. is chosen.
0 ' 0
LS 3 O] o) ' : ' [5 3 1] o)
. Relay K1 Relay K2
Default 1 Defauit: 2
Range: ofFF, 1-19 Range: OFF, 1-19
oFF 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
! Runl . 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)
1 1 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 [5 3 2] 0
18 Autoreset expired 0
19 All at hich need m. | t
alarms which n manual rese Relay K3
. NOTE: If relay K1 is chosen to be inactive (oFF), the relay 1 5
state is determined by the contact function in menu Default 15
[533].
Range: oFF, 1-19
OFF Relay inactive
WARNING: When reverse current brake is — ~ -
activated by changing the settings in menu 1-19 See mepu Relay K1 [530]" for setting
[320] (stop method), [323] (braking method) altematives.
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 this menu the contact function for relay K1 can be cho-
sen. The available alternatives are Normally open (1=Clos-
ing on relay activation) and Normally closed (2=Opening on
relay activation).

0 |
SEE g
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 see the operation instruction supplied
with this option.

Remote control

When remote control is chosen in menu [200], the digital
inputs are used to start and stop the motor and to reset
upcoming alarms. In the following secrions different possi-
bilities for connecting the digital inputs are described. For
the following explanations the following settings are
assumed:

Menu Description Setting

510 Digital input 1 (terminal 11) | Start signal (1)
511 Digjtal input 2 (terminal 12) | Stop signal (2)

2-wire start/stop with automatic reset
at start

0 e
5/34]2
' K2 contact function
Default: 1
Range: 1,2
1 Normally open (N.O.)
2 Normaliy closed (N.C.)

111213

L_ T

1%
12
>

11| 12]13

L1 ju )

03-F32-2

8.9.3 Start/stop/reset command
functionality

Starting/stopping of the motor and alarm reset is done either
from the control panel, through the remote control inputs
or through the serial communication interface depending on
the control source chosen in menu [200].

Control panel

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

To reset from the contro! panel, the “ENTER s /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/stop/automatic
reset at start

An external switch is connected between terminals 12 and
13 and a jumper is connected between terminals 11 and 12.

Start

Closing terminal 12 to terminal 13 will give a start com-
mand. If terminal 12 is closed to terminal 13 at power up, a
start command is given immediately (automatic start at
power up).

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

11[12]13

o

[\vu{\}i _____
o4

03-F33-2

Fig. 63 2-wire connection of terminals for stari/stop/separate
reset

One external switch is connected becween terminals 11 and
13 and a second switch is connected between terminals 12
and 13.

Start

Closing terminals 11 and 12 to terminal 13 will give a start
command. If terminals 11 and 12 are closed at power up, a
starc command is given immediately (automatic start at
power up). :

Stop

Opening terminal 12 will give a stop command.

Reset

When terminal 11 is opened and closed again a reset is
given. A reset can be given both when the motor is running
and when it is stopped.

3-wire start/stop with automatic reset
at start

The connection between terminal 11 and 13 is normally
open and the connection between terminal 12 and 13 is nor-
mally closed.

Start

Closing terminal 11 momentarily to terminal 13, will give a
start command. There will not be an automatic start at
power up as long as terminal 11 is open.

Stop

To stop, terminal 12 is momentarily opened.

Reset
When a start command is given there will automatically be a
reset.

8.9.4 Start right/left functionality

The digital inputs can be configured to enable starting a
motor in two different directions in combination with the
programmable relays K1 and K2. A connection example is
shown in Fig. 65. For the following description of the start
right/left functionality, the following settings for the digical

inputs are assumed.

Menu Description Setting

510 Digital input 1 {terminal 11) | Start R signai (6)

511 Digital input 2 (terminal 12) | Stop signal (2)

512 Digital input 3 (terminal 16) | Start L signal (7}

1al1z]s

03-F34-2

Fig, 64 Connection of terminals for startfstop/reset

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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L1

L2

L3

PE

|

Start Right /
Reset

E 11 12 13 16 17 18

Start Left /
Reset

03-F106-2

Fig. 65 Connection for start right/lefs

The configuration of the relays depends on the agplication's
requirements. For applications which do not use the reverse
current brake functionality, the following settings may be
used.

Menu : Description . . Setting
530 Relay K1 (terminals 21 and 22) | Operation R (8)
531 Retay K2 (terminals 23 and 24) | Operation L (9)

With these settings the functionality 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, a stop
according to the stop settings in menus [320] to [325] will
be performed. When the stop is finished, the mains contac-
tor for running right will be deactivated by relay K1.

If cerminal 12 is closed to terminal 13 and terminal 16 is
dosed to terminal 18 while terminal 11 is open, the mains
contactor for running in left direction will be activated by
relay K2 and the motor will start in left direction. If terminal
12 is opened, a stop according to the stop settings in menus
(320] to [325] will be performed. When the stop is finished,
the mains contactor for running left will be deactivated by
relay K2.

If both start terminals (11 and 16} are dosed to their respec-
tive supply voltage at the same time, a stop is performed in
the same way as described above. In this case no start will be

allowed.

A motor can be reversed from righe to left direction as fol-
lows: When the motor is running in right direction, termi-
nal 11 is opened. Terminal 16 is then closed to terminal 18.
In this case the voltage to the motor is switched off and the
mains contactor for running right is deactivated by relay K1.
After a time delay of 500 ms the mains contactor for run-
ning left will be activated by relay K2 and a start in left
direction will be performed. The motor can be reversed
from running left to running right in the same way by open-
ing terminal 16 while running left and then dlosing terminal
11.

the motor is reversed from running at full speed
in one direction to running at full speed in the
opposite direction.

i CAUTION: Very high currents can arise when
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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.

WARNING: If configured according to the
A description above, relays K1 and K2 will

For applications which use the reverse current brake func-
tionality, the following settings for the relays may be used.

Menu Description Setting
530 Relay K1 (terminals 21 and 22} Run R (6)
531 Relay K2 {terminals 23 and 24)] Run L (7)

With these settings the functionality is as follows:

If terminals 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
10 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 start in left direction. If terminal
12 is opened the voltage to the motor is switched off and the
mains concacrtor 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 dlosed 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 starc will be

allowed.

A motor can be reversed in the same way as described above
for applications which do not use the reverse current brake
functionality.

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 automaticaily set for Run (5) and refay K2 is
automaticalty 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+126-2

WARNING: If configured according to the

description above, relays K1 and K2 will
A 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.

Fig. 66 Connection of terminals for external alarm

If any digital input is configured for external alarm signal,
opening this input will cause an external alarm to occur if
external alarm is enabled in menu [420].

NOTE: If more than one digital input is configured for
external alarm signal, opening any of these inputs will
generate an external alarm if external alarm is enabled
in menu [420}.

The following alarm actions are available for external alarm:

Off
External alarm is disabled.

Warning

An F17 alarm message is shown in the display and relay K3
is activared (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 uncil ic stops.

Emotron AB 01-4135-01r1
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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 setung 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
1o initiate a reset via control panel.

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

8.9.6 External control of parameter

set

The parameter set can 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 chis
example digital inputs 3 and 4 are configured for PS1 and
Ps2.

16]17]18
| L,\_‘i i
L
PS1
03-F49-2

Fig. 67 Connection of external control inputs.

Table 15 How parameter set inputs are evaluated
Parameter Set PS1(16-18) PS2 (17-18)
1 Open Open
2 Closed Open
3 Open Closed
4 Closed Closed

It is possible to use just one digital input to change berween
two parameter sets. According to the example above, digital
input 3 is configured for PS1. If no digical inpuc is config-
ured for PS2, PS2 is considered to be open. In this case dig-
ital input 3 can be used to change berween parameter set 1
and 2.

Changing the parameter set via external signal is only exe-
cuted in stopped mode and at full voltage operation. If the
input signals for 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)), che 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
immediately. All ocher 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 cransducers and meters for
monitoring the operation. ‘

[700] to [716] Operation {current, voltage, power etc.)
[720] co [725] Stacus {softstart status, input/foucpuc status)

[730] to [732] Stored values (operation time etc.)

8.10.1 Operation

RMS current

[7[0]0)°

Current

0.0

Range: | 0.0-9999 A

NOTE! This is the same read-out as menu [100].

Line main voltage

Output shaftpower

The output shaft power is shown in kW or in HP depending
on the setting for Enable US units in menu [202].

[703}8

Output shaftpower

0.0

| -999-9999 kW or HP

Range:

Output shaftpower in percentage unit

o4l

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

l7 0 1] 0 the setting for Enable US units in menu {202].
o] .
Line main voltage [ 710 5]8
Shaft torque
Range: I 0720V O O
Range: -999-9999 Nm or Ibft
Power factor I
o Readout Shaft torque in percentage unit
71023 [ Readon |
Power factor l? 0 6|8
: O } Shaft torque in percentage units
Range: ] 0.00-1.00 9]
Range: | 0-250% of T,,
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Softstarter temperature -

The softstart temperature is shown in degrees Celsius or in
degrees Fahrenheic depending on the setting for Enable US
units in menu [202].

0 [eadout |
71017)s
Softstarter temperature
Lio
Range: | Low, 30-86°C or low, 85-204°F

Line main voltage L1-L3

HEER

‘Line main voltage L1-1L3

0

Range:

| 0720V

Line main voltage L2-L.3

0 Read-out
Current phase 11 7]113]2
0 Readout Line main voltage L2-L3
17l08| [ Feadont | 0
Current phase L1 Range: I 0720V
0.0
Range: [0.09999°A Phase sequence
0 [Readout_]
Current phase L2 [7 1 4}0 S
0 Phase sequence
[7lol9); TNE
Current phase L2 Range. [~ 1123 (321
0.0
Range: [0.09999 A Used thermal capacity
0] Read-out
Current phase L3 [7 1 5]0
o Used thermal capacity
[7]1]0]2 0
Current phase L3 Range: | 0150%
0.0
Range: Jo.09999A Time to next allowed start
. E Read-out
Line main voitage L1-L2
0 'ﬁmg to next allowed start
7]1]1)3 0
Line main voltage L1-12 Range: I 0.60 min
0]
Range: | 0720V
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8.10.2 Status

Softstarter status

7]2]0]C

Softstarter status

0

1-12

s}
[
o
@

Stopped, no alarm

Stopped, alarm

Run with alarm

Acceleration

Full voltage

Deceleration

Bypassed
PFC

O 0| ] e O] &) W N =

Braking

=
Qo

Slow speed forward

Y
[N

Slow speed reverse

Standby {waiting for Analogue start/stop or
Autoreset)

-
]

Digital Input Status

Status of the digiral inputs 1- 4 from left 1o right. L or Hare
displayed for input status low (open) or high {closed),

0
71219
Digrtal input status
LiL|L|L
Range’ [ LLLL-HHHH

Analogue/digital Input status

Starus of the analogue/digiral input when it is used as digital
input, L and H are displayed for inpur status low (open) and
high (closed).

Analogue/digital input value

Vatue on the analogue/digital input as a percentage of the
input range. This read-out depends on the configuration of
the analogue/digital input'in menu [500], e.g. if the ana-
logue/digital input is configured for analogue start/stop
0-10 V/0-20 mA (alternative 6), an input signal of 4 V or
8 mA will be shown as 40%. However, if the analogue/dig-
ital input is configured for analogue start/stop 2.10 V/4-20

" mA (alternative 7), an input signal of 4 V or B mA will be

shown as 25%.
o
7123
\‘ Analogue/digital input vaiue
Range: l 0-100%

Relay status

Status of the relays K1 to K3 from the left to the right. L or
H are displayed for relay status low (opened) or high
(closed). The status described for relay K3 corresponds to
the status of terminal 3.

l724|0
Q

Relay status

LiLjL

Range: | LLLHHH

Analogue Output value

Value on the analogue outpur as a percentage of the ourput
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 16-0 V/20-0 mA (alternative 3}, an output signal of 4 V
or B 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%.

| 50 (oo |
712[2]¢ [712i8]2
‘ Analogue/digital input status E Analogue Qutput value
Range: [ LH Range: I 0-100%
Emotron AB 01-4135-01r1 Functional description 93

Active 10/12/2014

Page 239 of 412



Q-Pulse Id TMS1134

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manuall

8.10.3 Stored values

Operation time. The operation time is the time duting
which the mortor connected 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 beoween the four lower digies and
the higher digics.

Example
If the actual operation time is 12467, 1 will be shown for
1 s, then 2467 will be shown for S s and so on.

[73010
o]

Operation time

0

Range: [09 999999 h

Energy consumption

ERE

0/olo]o]

Energy consumption

8.11 Alarm list

The alarm list is generated auromatically. Ie shows the larest
15 alarms {F1-F17). The alarm list can be useful for rracking
failures in the softstarter or its controf circuit. In the alarm
list boch the alarm message and che operartion time is saved
for each alarms that occurs. In menu [800] the latest alarm
message and the corresponding operation cime are shown
alternately, in the same way, older alarms are shown in
menus [801] wo [814].

Example .

= If the lacest alarm was a phase input failure (F1), which
occurred ar operation time 524. F1 is shown for 4 5 then
524 is shown for 2 s and 50 on,

= If the latest alarm was a chermal motor protection alarm
(F2), which occurred at operation time 17852. F2 is
shown for 3 s, after chac ! is shown for 1 5, then 7852 is
shown for 2 5 and so on.

Alarm list, latest error

80500
Vi

Alarm list, latest error

Fil

Range’ ] F1-F17

Range: | 0.000-2000 MWh

Reset energy consumption

Alarm list, error

In this menu the stored power consumption (menu {713]) 8 Oil o]
can be reset o 0. [~Zilo
Ajarm list, error 14
: Q Multi Setting l
EEE A Set Fi1
l Reset energy consumption Range: I F1-F17
! njo }
Menu Function
Default no 802 Alarm list, error 13
Range: no. YES 803 Atarm list, error 12
no No action _ 804 Alarm fist. error 11
YES Reset power consumplion 805 Alarm st error 10
806 Atarm list, error 9
807 Alarm fist, error 8
808 Alarm list, error 7
809 Atarm list, error 6
810 Alarm list, error 5
311 Alarm lisi, error 4
812 Alarm list, error 3
813 Alarm list, error 2
814 Alarm list, error 1
94 Functional description Emotron AB 01-4135-01r1
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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
Ig 0 olg
Softstarter type
117
Range: | 17-1400 A
Software variant
90 1]8
Software variant text
V|2 2|0
Range: TSame as label

Software version

SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

0 [estout |
CEEk
Software version text
Range: J Same as label
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9. Protection and alarm

MSEF 2.0 is equipped with functions for motor protection,
process protection and protection of the softsearter itself.

9.1 Alarm codes

Different alarm codes are used for the different errors, see
Table 16 for a description of the alarm codes used. When an
alarm occurs, this is indicated with the appropriate alarm
message flashing in the display. If more than one alarm is
active at the same time, the alarm code for the last alarm is
presented on the display. The alarm code for each occurring
alarm is also saved in the alarm list in menus [800) to [814].

9.2 Alarm actions

For most protecrion methods a proper action can be chosen
to be performed if the relevanc alarm occurs. The following
alternatives are available as alarm actions (all alternatives
may not be available for all protection methods - check
Table 16):

Off

The alarm is deactivated.

Warning

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an the alarm occurs. However, the motor is not stopped
ans operation continues. The alarm message in che display
will disappear and the relay will be resec when the alarm has
disappeared. The alarm may also be resec manually. This set-
ting alternative may be useful if it is desired to control oper-
ation in alarm stace by an external concrol unit.

Coast

The appropriate alarm code is flashing in the display and
retay K3 is activated (for defaulc configuracion of the relays)
if an the alarm occurs. The motor voltage is automatically
switched off. The motor is freewheels until it stops.

This setting alternative is useful if continuous running or
active stopping could harm the process or the moror. 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 refays)
if an alarm occurs. The moror is stopped according to the
stop settings in menus [320] o [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) 1o [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 scop 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 cacch a freewheeling
motor and brake it down to standstill.

The Spinbrake alcernative is only available for External
alarm. It may be usefu] e.g. for test running of planers and
bandsaws after tool exchange. It may be desirable o acceler-
ate the tool up to a specific speed and then leave it coasting
to check if there is any unbalance. In this case it is possible to
activate braking immediately by opening the external input.

In Table 16 below the alarm actions available for each alarm
type are specified in detail.

9.3 Reset

For the following explanations it is important to distinguish
berween Reset and Restart. Reset means that the alarm mes-
sage on the display disappears and the alarm relay K3 (for
defaulc configuration of the relays) is deactivated. If the
operation has been interrupted due to an alarm the sofi-
starter is prepared for a Restart. However, giving a Reset sig-
nal withouc giving a new start signal will never lead to a
start.

The Reset signal can be given via control panel, remotely or
via serial communication depending on the concrol source
chosen in menu [200]. Regardless of the chosen control
method, it is always possible to give a Reset signal via control
panel.

If an alarm occurs whose alarm action is configured for
Warning (see description of alarm actions above), the alarm
will automatically be reset as soon as the failure disappears.
The alarm may also be reset manually by giving a 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 Restarrt the
motor. However, some alarms are automarically reset when a
new starc signal is given. Table 16 covers all alarm types and
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whether they need a Reser signal (manual reset) or if they are possible until the failuce has disappeared. If a new stare sig-
reser automatically when a new start signal is given. nal is given while the failure still is active, che alarm message
will appear Hashing in the display and the alarm relay K3

An al al be by giving a Resersignal, if
210 can ahways e FESet DY BIVINE @ Teset SIENA, cverl | will be activated again (for default configuration of the

the failure thac caused the alarm has not disappeared yer.

Giving a Reser will cause the alarm message on the display 1o relays).
disappear and the alarm relay K3 to be deactivared (for MSF 2.0 is also ptovided with an Aucoreset function. This
default configuration of the relays). However, if operation funcrionality is described in detail in section 8.5, page 52.
has been interrupred due to an alarm, a Restart will not be
9.4 Alarm overview
Table 16 Alarm gverview
Alarm _— . :
code Alarm description Alarm action Protection system Reset
. . Warning Motor protection Automatic Reset when new start signal is
Fi Phase input faiture. Soast (menu [230]) given,
Off
Wwarning .
| mot tec- - Mot otectl
F2 T_herma motor protec Coast otor protection Separate Resel signal needed.
tion (menu [220])
Stop
Brake
F3 Soft start overheated Coast Separate Reset signal needed.
Off
- . Warning . ) . )
F4 Current limit stan time Coast Motor protection Automatic Reset when new start signal is
expired. Stop (menu [231]) given.
Brake
orf MOlOr protection
F5 Locked rotor alarm. Waming Separate Resel signal needed.
{menu [228])
Coast
Off
Waming Process protection
F& Max power atarm, Coast P Separate Reset signal needed.
S {menu (400}
top
Brake
Off
Waming .
F7 Min power alarm. Coast Process pratection Separate Reset signal needed.
{menu {401}
Stop
Brake
Off
Warning | . . . .
f8 Voltage unbalance Coast Process protection | Automatic Reset when new start signat is
alarm. Stop {menu {4307]) given.
Brake
Off
F9 Overvoltage alarm. ’é‘\f:;;tlng Process protection Aptomatjc Reset when new start signal is
[menu {433]) gvern.
Stop
Brake
Off
Warning . . . .
ect
F10 Undervollage alarm. ' Process protection Aptomaur; Reset when new start signal is
(menu {436]) given.
Stop
Brake
98 Protection and alarm Emotron AB 01-4135-01r1
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Table 16 Alarm overview

Al
c:;T Alarm description Alarm action Protection system Reset
off Motor protection Automatic Reset when new start signal is
F11 Start limitation. © | Wamning otor p ° N Bn
{menu [224])
Copast
F12 Shorted thyristor. Coast Separate Reset signal needed.
F13 Open thyristor. Coast Separate Reset signal needed.
Fi4 Motor terminal open. Copast Separate Reset signal needed.
Off
Senal communicauon Warning mn@l source pro- Automatic Reset when new start signal is
F15 contact broken Coast tection (menu
' Stop [273])
Brake
off Process protection
F16 Phase reversal alarm. Warning P Separate Reset signal needed.
(menu [440])
Coast
Off
Warning
F17 External alarm. gtoc?;l :)I':::Lﬁ 4p2rgt]r.;ct|0n 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 None No control supply voltage Switch on the control supply voltage
iltuminated. pp ge. pply ge.
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.
2 PTC connection could be open. if intemal therma!l motor protection
) Incorrect nominal motor current is used, perhaps an other intemal
h | . :
(Thermat motor protection) could be entered in menu {211). thermali protection class could be
used (menu [222]).
Coof down the motor and restart.
Check ventilation of cabinet.
. - . heck the size of the inet.
Ambient temperature t00 high. Check the suzep cabine
F3 Softstarter d e exceeded Clean the cooling fins.
(Softstarter overheated) uty cye ’ 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]).
F5 Something stuck in the machine Check the machine and motor bear-
(Locked rotor) or perhaps motor bearing failure, | &S Perhaps the Locked rotor ime
perhaps 8 " | can be set fonger (menu [229]).
Check the machine.
F6 Overload Perhaps the Max power alarm
(Max power alarm) response delay can be set longer
menu [404].
Check the machine.
F7 Underload Perhaps the Min power alarm
(Mn power alarm) response delay can be set longer
menu [410].
F8 Mai it bal Check mai |
(Voltage unbalance) ains supply voitage unbalance. eck mains supply.
F9 Mains su overvoltage Check mains suppt
(Overvoltage) pply ge. ck m pply.
F10 Mains supply undervoltage Check mains suppl
(Undervoitage) pply unce ge- eck ma upply-
Wait and start again.
Number of starts per hour Perhaps the number of starts per
F11 o R .
(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]).
F13 Initiate a reset and a restart. If the
(Open thyristor) Perhaps a damaged thyristor. same alarm appears immediately,
contact your local MSF sales outlet.
If the fault is not found, reset the
alarm and inspect the alarm list. if
Fi4 Open motor contact, cable or ?:)Ln;t;ﬁr:zrz:ina a thyristor is
(Motor terminal open) MOIOr WInding. 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 ) Initiate a reset and try to establish
run. contact. Check contacts, cables and
; ' option board.
Verify

' ‘ - Serial communication unit address
F15 . L
(Serial communication contact Serial communication contact bro- | [270).
broken) ken. - Baqdrate menu [271].
- Panty menu {272].
If the fault is not found, run the
motor from the control panel if
urgent set menu [200] to 1. See also
manual for serial communication.

F16 Inognea phase sequence on Switch L2 and L3 input phases.
(Phase reversal) main supply.
Check the digital input configured for
. . : . k -
F17 (External alarm) External alarm signatl input open External alarm. Check the configura

tion of the digita! inputs (menus
[510] to [513)).

Start command comes perhaps
from incorrect control source. (l.e. | Give start command from correct
start from control panel when controf source menu [200].
remote control is selected). ’

Check fuses and mains supply.
Select a different alarm action for
Single phase input failure in menu
[230] if stop is desired at single
phase loss.

The motor is running
but an alarm is F1 Failure in one phase.

given. (Phase input failure) Perhaps fuse is defective.

Increase the start time (menu [315])
and/or the current limit at start
(menu {314]). Select a different
action for Current fimit start ime
expired alarm in menu [231], if stop
is desired at current limit time-out.

F4 Current limit parameters are per-
(Current limit start time haps not matched to the load and
expired) motor.

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,
F12 i | the softstarter can start the motor
(Shorted thyristor) direct on-line (DOL). Set the start
method to DOL in this case (menu
[310)=4).

Perhaps a damaged thyristor.

Bypass contactor s used but
menu [340] 'Bypass’ is not setto | Set menu [340] Bypass to on.

on-.

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

Verify

- Serial communication unit address
Serial communication contact bro- | [270).

ken. - Baudrate menu [271].

- Parity menu [272].

If the fautt is not found, run the
motor from the control pane! if
urgent, see also manual for serial
communication.

F15
(Senalcommunication contact
broken)
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Ohservation

Fault indication

Cause

Salution

The motor jerks etc.

When starting, motor reaches
full speed but it jerks or
vibrates.

if "Torque control”™ or “Pump con-
trol” is selected, it is necessary to
input motor data into the system.

Input nominal motor data in menus
[210)-[215). Select the proper torque
control atiernative in menu {310] (lin-
ear or square) according to the load
charactenstic.

Select a correct initial- and end
torgue 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).

i voltage control is used as start
method, the initial voltage at start
may be too low. Starting vohiage
incorrectly set.

Adjust initial vottage at start [311).

Motor toosmall inrelation 1o rated
current of spfistarter.

Use a smalter model of the sofi-
starter.

Motor too large in relation to load
of softstarter.

Use targer model of sofistaner.

Starting voltage not set
carrectly.

Readjust the start ramp.

Select the current limit function.

Starting or stopping time 100
long.

Ramp times nat set correctly.

Readjust the start and/or stop ramp
time.

Motor toq farge or tog small in
relation to load.

Change to another motor size.

The monitorfunction
does not work.

No alarm or pre-alarm

Itis necessary 10 input nominat
motor data for this function.
Incorrect atarm margins or normal
load.

input nominal motor data in menus
[210]-[215]. Adjust alarm margins
and normal foad in menus [402] -
[412). Use Autoset [411}if needed. if
a Bypass contactor is used, check
that the curment transformers are
correctly connecied.

Unexplainable
alarm.

F5. F6, F7. F8, F9, F10

Alarm delay time is tpo 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 pratection)

PTC input terminal could be open.
Mo1or coutd still be 100 warm.

If internal metor protection is
used, the cooling in the imemnal
model may take some Ume.

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 1o restan after a while.

Check thal cables from power part
are connecled in terminals 71 w0 74.

F3 Ambient temperature to high. MSF-017 to M3F-250 should have a
{Sofistarier gverheated) Perhaps fan failure. jumper bhetween terminals 71 and
72. Check also that the fan(s) is(are)
rotating.
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Observation Fauft indication Cause Solution

If menu 240, “Parameter set” is
setto “0”, the system is config-
ured for external control of param-
eter set. Most parameters are not
allowed to be changed in this
mode.

During start, stop and siow speed
changing parameters is not per-

Parameter will not mitted.
be accepted.

Set the menu 240, “Parameter set”
to0 a value between “1” - “4” and
then any parameter can be changed.

Set parameters during standstill or
full voltage running.

If contro! source is serial comm., it
is impossibie to change parame-
ters from keyboard and vice versa.

Change parameters from the actual
control source.

Read-out values cannot be altered.
In Table 14, read-out menus have '—
" in the factory setting column.

Some menus include only read-
out values and not parameters.

Unlock control panei by pressing the
keys “NEXT™ and “ENTER "for at
least 3 sec.

Control panel is locked for set-
tings.

104 Troubleshooting Emotron AB 01-4135-01r1
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11. Maintenance

In general the softstarter is maintenance-free. There are
however some things which should be checked regularly. In
particular, if the surroundings are dusty the unit should be
cleaned regularly. '

WARNING! Do not touch parts inside the
enclasure of the unit when the contral supply
voitage or the mains supply voltage is
switched on.

11.1 Regular maintenance

Check that nothing in the softstarter has been damaged

by vibration {loose screws or connections).

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

Check that printed circuit 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 thar the temperature is within permissible limits.

Check thar the cooling fan(s) permit free air flow. Clean

any external air filcers if necessary.

Emotron AB 01-4135-01r1
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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.

12.3 External control panel

The external control panel option is used to move the con-
trol panel from the softstarter to the front of a panel door or
control cabinet.

The maximum distance between the softstarter and the
external control panel is 3 m.

The part number to order for the external control panel is
01-2138-00. A separate data sheet for this option is availa-
ble.

Fig. 68 Optrion RS232/485

12.2 Fieldbus systems

Various option boards are available for the following bus sys-
tems:

* PROFIBUS DP order part number: 01-1734-01
¢ Device NET, order part number: 01-1736-01

Each system has its own board. The option is delivered with
an instruction manual containing all the details for che
installation and set-up of the board and the protocol for pro-
gramming,.

{03-F62)

Fig. 69 Profibus Option

Fig. 70 Use of the external control panel.
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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- - -
renc eransformers externally. order part number: 01-2020- 1
00. I A
. t
_! A )
|
p |
ol o™
&| o ,
/ | \ 3 A 4 '
i 03F120 s ] "
L1yl 3005
41105 * g
Fig. 71 Cable kit 47 o

12.4 Terminal clamp
Dara: Single cables, Cu or Al

Cables 95-300 mm? 35105
MSF type Cu Cable 310 +
Balt for connection to busbar M10 1 !
Dimensions in mm 33x84x47 mm |
Partno. single 9350 i | i |
Dara: Parallel cables, Cu or Al ' 1y '
Cables 2x95-300 mm? I & |
MSF type and Cu Cable 310 to 835 l |
Balt for connection to busbar M10 \ i i i // \ 8B i
Dimensions in mm 35x87xG5 i & i 30:(.).‘5_
Parc no. parallel 9351 41+0.2 * v

” hl 65 g -

£x953m mm i

Fig 72 The terminal clamp.
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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 mode!
Power @400V Rated current Power @400V | Rated current Power @400V Rated current
kW] {A] (kW] {A] {kw] [A)
MSF-017 75 17 11 22 11 25
030 15 30 185 37 22 45
-045 22 45 30 60 37 67
-060 30 60 37 72 45 85
075 37 75 45 85 55 103
-085 45 85 45 96 55 120
-110 55 110 75 134 90 165
-145 75 145 - 75 156 110 210
-170 90 170 110 210 132 255
-210 110 210 132 250 160 300
-250 132 250 132 262 200 360
-310 160 310 200 370 250 450
-370 200 370 250 450 315 555
-450 250 450 315 549 355 675
570 315 570 400 710 450 820
-710 400. 710 450 835 500 945
-835 450 835 500 960 630 1125
-1000 560 1000 630 1125 800 1400
-1400 800 1400 900 1650 1000 1800
Emotron AB 01-4135-01r1 Technical data 109
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Table 18  Typical motor power at mains voltage 460 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 @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 3710 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 i :
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 18,5 30 22 37 30 45
-045 30 ' 45 37 60 45 68
060 37 60 45 72 55 85
075 45 75 55 - 85 75 © 103
085 55 85 55 96 75 120
-110 75 110 90 134 110 165
-145 90 145 110 156 132 210
-170 110 170 132 . 210 » 160 255
-210 132 - 210 160 250 200 300
-250 160 250 160 262 250 360
-310 200 310 250 370 315 450
-370 250 370 315 450 355 555
-450 315 450 400 549 | 450 675
570 400 570 500 710 560 820
-710 500 710 560 835 630 945
835 560 835 710 960 800 1125
-1000 710 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 B 85
Q75 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 1000 1250 1125 1500 1400
-1400 1500 1400 1500 1524 2000 1800
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Table 21 Typical motor power at mains voltage 690 V

MSF model AC-53a :ii‘go:som Ac-maN;.r(;“;cl):som :::nsr‘:t'; gfzsb(gaos:
Power @690V Rated current Power @690V Rated current Power @690V Rated current
(kW] (A] kW] _ (A} ' (kW] - [A]
MSF-017 15 17 185 22 22 25
-030 22 30 30 37 37 45
045 37 45 55 . 60 55 68
-060 55 ’ 60 55 72 75 85
Q75 55 75 75 85 90 103
085 75 85 90 90 110 120
-110 90 110 110 134 160 165
-145 132 145 ‘ 132 156 200 ‘ 210
-170 160 170 200 210 250 255
-210 200 210 250 250 250 300
-250 250 250 250 262 355 360
-310 315 310 355 370 400 450
-370 355 370 400 450 500 555
-450 400 450 560 549 630 675
-570 560 570 630 640 800 820
-710 710 710 800 835 900 945
-835 800 835 900 880 1120 1125
-1000 1000 1000 1120 1125 1400 1400
-1400 1400 © 1400 1600 1524 1800 1800
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13.2 General electrical specifications

Table 22 General electrical specificarions

Paramaeter : Description

General

200525V £10%

Mains supply voltage 200-690 V +5%, -10%

Controt supply mlége J:;ggg?)g\\ll i:ll(()):

Mains and Control supply frequency 50/60 Hz +10%

Number of fully controlled phases 3

Recommended fuse for control supply Max 10 A

Contro! signal inputs

Digital input voltage 0-3V-0, 827 V1. Max 37 V for 10 sec.

Digital input impedance to GND (0 VDC) 22KkQ

Anaioueg input voltage/current 0-10V,2-10V, 0-20 mA, 420 mA

Analoueg input impedance to GND (O VDC) | Voltage signatl 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 signa! max load 750Q

Control signa! supply

+12VDC +12 VDC 15%. Max current 50 mA. Short circuit proof.

114 Technical data Emotron AB 01-4135-01r1
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13.3 Fuses and power losses

Table 23 Fuses, power losses

Wosel | Fistcolunn Rarmp stari/oocona | POWerlosstrsted mtor wad Wl | Power consumpton
cofumn Direct-ondine 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 637160 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 1607400 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
570 630/1000 800 1700 2100 35
710 800/1000 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 M°“R:::§g’;m°“ Weight |  Connection PE Cooling | Protection
Model H*W*D [mm] Horizontal] [kg] 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. 69 . 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 Horz. 20 30*4, Cu (M10) | M8 Fan P20
-310, -370, -450 | 532*547*278 | Vert or Horiz 46 40*8, Al (M12) M8 Fan P20
-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 tPOO
W D
[o=] ] [ W :
- .
0 |
D00
BEN]
H
H
o
( U
f ] .
- 130.20 AS
03F98_1
Fig 73 MSF-310 to MSF -835.
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temperature

By deracing the current to 80% of nominal current, the
MSF can be operated at an ambient temperacure 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%, noncondensing

Max altitude without derating’ 1000 m
Storage
Temperature -25-470°C

Relative humidity

95%, non-condensing

13.7 Standards

Q-Pulse Id TMS1134

Active 10/12/2014

Market Standard Description

IEC 60947-1 Low-voftage switch gear and control gear. General part.

Al JEC 60947-4-2 AC semiconductors motor controfler 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

wmercan | w2500 Ouine o estgron o e conversirenmens
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13.8 Power- and signal connectors.
Table 24 PCB Terminals
Terminal Function Electrical characteristics
01 100-240 VAC +10% alternative
i | It: ’

02 Controt supply voftage 380-500 VAC +10% see rating plate
PE Protective Earth <
11 Digjtal input 1 0-3V->0,827Vv-> 1.
12 Digjtal input 2 Max..37 V for 10 sec. Impedance to O VDC: 2.2 k().
13 Control signal supply voltage t0 PCB terminal 11 and 12, | +12 VDC +5%. Max. current from +12 VDC: 50 mA.

10 kQ potentiometer, etc. Short circuit-proof but not overload:-00f.
14 Analogue input, 0-10 V, 2-10 V, 0-20 mA and Impedance to terminal 15 (0 VDC) voltage signat:

4-20 mA/digital input. 125 k€, current signal: 100 Q.
15 GND (common) 0VvDC
16 Digjtal input 3 03V->0;827V->1.
17 Digjtal input 4 . Max. 37 V for 10 sec. Impedance to 0 VDC: 2.2 k().
18 Control signal supply voitage to PCB terminal 16 and 17, | +12 VDC +5%. Max. current from +12 VDC = 50 mA.

10 kQ potentiometer, etc. Short circuit-proof but not overload-proof.

Analogue output contact:
19 Analogue output 0-10V, 2-10 V; min load impedance 700Q
0-20 mA and 4-20 mA; max foad impedance 750Q
21 Programmable relay K1. Factory setting is “Operation” 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
22 with indication by closing terminal 21 to 22. tive, 250 VAC, 3 A inductive.
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 ing is “ -
T2 ncreation by closing terminale 31 10 35 and opening tor. | PO CNaNEE-0Ver cONTaCt, 250 VAC 84 or 24 VDC 84
dication by closing PEniNETer 1 esistive, 250 VAC, 3A inductive.
33 minals 32 to 33.
69-70 ] PTC Thermistor input [ Alarm level 2.4 kQ). Switch back level 2.2 kQ.
. . Controlling softstarter cooling fan temperature
71-72* Clickson thermistor MSF-310 - MSF-1400
73-74* NTC thermistor Temperature measuring of softstarter cooling fin
75 Current transformer input, cabte S1 (blue) Connection of L1 or T1 phase current transformer
. Connection of L3, T3 phase (MSF 017 to MSF 250) or L2,

76 Current transformer input, cable S1 (blue) T2 phase (MSF 310 to MSF 1400)
77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76
78* Fan connection 24VDC
79* Fan connection 0ovDC

*Internal connection, no customer use.

118
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13.9 Semi-conductor fuses

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

The normal guarantee is valid even if superfast semiconduc-
tor fuses are not used.

FWP Bussmann fuse
Type ) A
A 1"t (fuse) x 1000

MSF-017 80 24

MSF-030 125 73

MSF-045 150 117
MSF-060 200 22

MSF-075 250 425
MSF-085 300 712
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-VISFO60 5000
rms A when used with K5 or RKS fuses.

NOTE: Short circuit withstand MSF075-MSF145 10000
rms A when used with K5 or RK5 fuses.

NOTE! Short circuit withstand MSF170-250 18000 rms
A when used with K5 or RK5 fuses.
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14. Set-up menu list

. ‘ Parameter ait. Param| Fai:tory
- P
Menu Function/Parameter Range Alarm codes set | setting Value age
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 12,3 2. Remote control 14 2 page 44
. 3. Serial comm.
201 | Contro! panel locked for settings no, YES — —_— page 44
202 | Enable US units OFF, on — ofFF page 45
Motor data
210 | Nominai motor voltage 200-700V 14 400 page 45
211 | Nominal motor current 25-200% of Ingon in A 14 hnsott page 45
. 25-400% of Pgon 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 14 0.86 page 45
215 | Nominal frequency 50, 60 Hz — 50 page 45
Motor protection
THERMAL MOTOR PROTECTION
OFF
1. Waming
220 | Thermal motor protection OFF,1,2,3. 4 2. Coast 14 2 page 46
3. Stop
4. Brake
221 | PTCinput OFF, on 14 OFF page 47
222 | Internal protection class oFF, 2-40s 14 10 page 47
223 | Used thermal capacity 0-150% ' — —_— page 47
START LIMITATION
oFF
224 | Start limitation oFF, 1,2 1. Waming 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 14 oFF page 49
227 | Time to next atlowed start 0-60 min — — page 49
LOCKED ROTOR
oFF
228 | Locked rotor alarm oFF, 1,2 1. Waming 14 OFF page 49
2. Coast
229 | Locked rotor time 1,0-100s 14 50s page 49
SINGLE PHASE INPUT FAILURE
. . . 1 Waming
230 | Single phase input failure . 1.2 2 Coast 1-4 2 page 50
CURRENT LIMIT START TIME
EXPIRED
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. Parameter aft. Param{ Factory
M R
enu Function/Parameter ange Alarm codes set setting Value| Page
ofF
1. Waming
231 | Current limit start time expired ofFF, 1,2, 3,4 2. Coast 1-4 2 page 50
. 3. Stop
4. Brake
Parameter set handling
0 - External control of
240 | Select parameter set 0.1,23.4 parameter set — 1 page 51
1-4 - Parameter set 1-4
241 | Actual parameter set 1,2,3,. 4 — — page 51
no, P1-2, P1-3, P1-4,| no - no action
P2-1, P2-3, P24, P3-| P1-2 - Copy parameter
242 | Copy parameter set 1 P32 P34,P4-1, | set1toparameter set2 _ no page 51
P4-2, PA-3 etc.
243 | Reset to factory settings no, YES —_— no page 52
Autoreset
250 | Autoreset attempts oFF, 0-10 14 ofF page 52
251 | Thermal motor. protection autoreset | oFF, 0-3600 s 14 oFF page 53
252 | Start limitation autoreset oFF, 0-3600 s 14 oFF page 53
253 | Locked rotor alarm autoreset ofFF, 0-3600 s 14 oFF page 53
Current limit start time expired
FF,
254 autoreset oFF, 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 ofFF, 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 aiarm autoreset | oFF, 0-3600 s 14 oFF page 53
260 | Overvoltage alarm autoreset oFF, 0-3600 s 14 oFF page 53
261 | Undervoltage 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 ofFF page 53
Serial communication
270 | Serial comm. unit address 1-247 — 1 page 54
271 | Serial comm. baudrate 2.4-38.4 kBaud —_ 96 page 55
. . 0. No parity
272 | Serial comm. parity 01 1. Even parity — 0 page 55
oFF
1. Waming
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
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. Parameter alt. Param/| Factory
P
Menu Function/Parameter Range Alarm codes sot setting Value age
1 Linear torque control
2. Square.torque control
1 Start meth 4 -4 57
310 method 123 3. Yohage control L 1 page
x 4. DOL
311 | Initial torque at start 0-250% of T, 14 10 page 58
312 | End torque at start 25-250%0f T, 1-4 150 page 58
313 | Initial vohtage at start 25-80%of U 1-4 30 page 58
314 | Current limit at stan off. 150-600% of |, 14 OFF page 59
315 | Start time 1€60s 1-4 10 page 59
316 | Torgue boost current limit off, 300-700% of |, 1-4 oFF page 60
317 | Torque boast active time 01-2.0s 14 10 page 60
STOP
1 Linear torque control
2. Square torque control
320 | Stop method 1.2.3.4.5 3. Voltage control 1-4 4 page 60
4. Coast
9. Brake
321 | End tarque at stop 0-100% of T 1-4 0 page 61
322 | Step down voltage at stop 100-40% of U 14 106G page 61
. 1. Dynamic vector brake
323 | Braking method 1,2 2 Reverse cuent brake| — 1 page 62
324 | Braking strength 150-500% 1-4 150 page 62
325 | Stop time 11205 1-4 10 page 63
326 | Alarm braking strength oFF, 150-500% 1-4 oFF page 63
327 | Alarm braking time 1-120's 1-4 10 page 63
SLOW SPEED / JOG
330 | Slow speed suength 10-100 14 10 page 65
331 | Slow speed time at start ofF. 1605 14 oFF page 65
332 | Slow speed time at stop oFF, 1-603 14 oFF page 66
333 | DC brake at slow speed ofF, 1-60 s 14 oFF page 66
334 | Jog forward enable oFF, on 14 oFF page G6
335 |Jogreverse enable oFF, on 14 oFF page 66
ADDITIONAL SETTINGS
340 | Bypass oFF, on 1-4 oFF page 67
341 { Power Factor Control {PFC) oFF on 14 ofF page 69
342 | Fan continuousty on oFF, on 14 oFF page 69
Process protection
LOAD MONITOR
OFF
1. Waming
400 | Max power alarm oFF. 1,2 3.4 2. Coast 1-4 ofF page 711
3. Stop
4. Brake
OFF
1. Waming
401 | Min power alarm oFF, 1,2 3.4 2. Coast 1-4 oFF page 71
3. Stop
4. Brake
402 [ Start delay power alarms 1-999 s 14 10 page 71
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. Parameter ait. 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 01900s 14 05 page 71
405 | Max power pre-alarm margin 0-100% of P, 14 8 page 72
406 Max power pre-alarm response 01-90.0's 14 05 page 72
delay
407 | Min power pre-alarm margin 0-100% of P, 14 8 page 72
408 | Min power pre-alarm response delay 0.1-90.0s 14 05 page 72
409 | Min power alarm margjn 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 load 0-200% of P, 1-4 100 page 73
413 | Output shaft power 0.0-200.0% of P, — — page 73
EXTERNAL ALARM
oFF
' 1. Waming
420 | Extemal alarm ofF 12,345 |2 Coast 14 | oFf page 73
3. Stop
4. Brake
; 5. Spinbrake
MAINS PROTECTION
oFF
1. Waming
430 | Voltage unbalance alarm OFF, 1,2 3 4 2. Coast 14 OFF page 74
3. Stop
) 4. Brake
431 | Voltage unbalance level 2-25% of U, 14 10 page 75
432 Response delay voltage unbalance 1.90s 14 1 page 75
alarm
ofF
1. Waming
433 | Overvoltage alarm oFF, 1,2, 3 4 2. Coast 14 oFF page 75
3. Stop
4. Brake
434 | Overvoltage tevel 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, 1,2, 3,4 2. Coast 14 oFF page 75
3. Stop
4. Brake
437 | Undervoltage level 75-100% of U, 14 85 page 76
438 | Response delay undervoltage atarm| 1-90 s 14 1 page 76
439 | Phase sequence L123, 1321 -— — page 76
OFF
440 | Phase reversal alarm ofFF 1,2 1. Waming — OFF page 76
2. Coast
1/0 settings
INPUT SIGNALS
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. Parameter ait. Param{ Factory
Menu Function/Parameter Range Alarm codes set setting Value | Page
OFF
1. Digital, Rotation sen-
sor
2. Digjtal, Slow speed
‘3. Digital, Jog fwd
500 | Digital/analogue input oFF. 1,2 3,4,5, 6, 7 4. Digital, Jog rev 14 oFF page 77
‘ 5. Digjtat, Autoset
6. Analogue start-stop,
0-10v/0-20mA
7. Analogue start-stop,
2-10vV/4-20 mA
501 |} Digital input pulses 1-100 14 1 page 78
v -
502 | Analogue start-stop on-value gigg’{’ of signal 14 25 page 79
— -
503 | Analogue start-stop off-value gi(g)gﬁ 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
I . 3. Parameter setinput 1}
510 | Digital input 1 function ofFF, 1, 2,3, 4,5,6, 7 4. Parameter set input 2 1 page 81
5. External alarm signal
6. Start R signal
7. Start L signal
511 | Digitat input 2 function ofFF, 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, i See 510 —_ 4 page 82
OUTPUT SIGNALS
ofFF
1. 0-10v/0-20mA
520 | Analogue output ofF, 1,2,3,4 2.2-10V/4-20mA 14 OFF 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
522 | Scaling analogue output, min gzgg% of value 14 0 page 83
523 | Scaling analogue output, max gige of value 1-4 100 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.Runt

8. Operation R

9. Operation L

10. Power alarms

. . 11 Max power alarm .
530 | Relay K1 off, 1-19 12. Max power pre-alarm| 1 page 85
' 13. Min power alarm

14. Min power pre-alarm
15. All atarms (except
power pre-alarms)

16. All alarms (except
power alarm and pre-
alarms)

17 External alarm

18. Autoreset expired
19. All alarms which
need manual reset

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 ; :g — 1 page 85
R 1.N.O. )
534 | K2 contact function 1,2 2 NC — 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 (u)rl:itt;;ut shaft power in percentage 0-200% of P, . _ page 91
705 | Shaft torque -999-9999 Nm — — page 91
706 | Shaft torque in percentage units 0-250% of T, — — page 91
fow, 30-96°C
707 | Softstarter temperature low, 85-204°F . —_ — page 92
708 | Current phase L1 0.0-9999 A — —_— page 92
709 | Current phase {2 0.0-9999 A — —_— page 92
710 | Current phase L3 0.0-9999 A — — page 92
711 | Line main voltage L1-12 0720V —_— — page 92
712 | Line main voltage L1-13 0720V — — page 92
713 | Line main voltage L2-1.3 0720V — — page 92
714 | Phase sequence . 1— 1123, 1321 — — page 92
715 | Used therma!l capacity 0-150% — _ page 92
716 | Time 10 next allowed start 0-60 min — — page 92
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. Parameter alt. Param] Factory
P
Menu Function/Parameter Range Alarm codes set setting Value age
STATUS
1. Stopped, no alarm
2. Stopped, alarm
3. Run with alarm
4. Acceleration
5. Full voltage
6. Deceleration
720 | Softstarter status 1-12 ; l;);%assed — — page 93
1o. Braking
10. Siow 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 LH — — page 93
723 | Analogue/digital input value 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 0-9999999 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 | Alanm 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 | Alamm 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 | Alarmtist, 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 | Alarmlist, error 1 F1-F17. h — —_— page 94
Softstarter data
900 | Softstarter type 17-1400 A — 17 page 95
901 | Software variant text Same as label —_ v220 page 95
902 | Software version text Same as label —_— R15 page 95
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Explanation of unis:

U Input line voltage

C

n Nominal motor voltage.

[

=

Nominal motor current.

P, Nominal motor power.
N, Nominal motor speed.
Ty Nominal shaft torque.
1ok Nominal current softstarter.
Pk Nominal power softstarter.
N osoft Nominal speed softstarter.
Calculation shaft torque

"

60
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: 0 ® : Bulletin No. G306A-8

: ' Drawing No. LP0666
Released 4/08

red

Tel +1 (717) 7676511
Fax +1 (717) 764-0839
www.redlion.net

MODEL G306A - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL
' WITH TFT QVGA DISPLAY AND TOUCHSCREEN

o 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-TO A PC

® UNIT'S CONFIGURATION IS STORED IN NON-VOLATILE

MEMORY (8 MBYTE FLASH)
® COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY
@ 5.7-INCH TFT ACTIVE MATRIX 256 COLOR QVGA 320 X 240
PIXEL LCD
. ® 5-BUTTON KEYPAD FOR ON-SCREEN MENUS
@ Fog US/E g{ HAZAZR%OUS L gCé\TéONS& 5 ® THREE FRONT PANEL LED INDICATORS
lass |, Division 2, Groups A, 8, C, an )
H US LSTED . cs i, Division 2, Groups F and G ® POWER UNIT FROM 24 VDC £20% SUPPLY
LABORATORY EQUIPMENT  Class /I, Division 2 ® RESISTIVE ANALOG TOUCHSCREEN
GENERAL DESCRIPTION CONTENTS OF PACKAGE
The G306A Operator interface Terminal combines unique capabilities - G306A Operator [nterface.
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 10 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 10 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. In 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 1o collect your Operator Interface for indoor applications,
P s pr ¥ GI0BA | e finish with embossed K G306A000
trending and data logging information as well as to store larger configuration files. extured finish with embossed keys
In addition to accessing and controlling of external resources, the G306A 64 MB CompactFlash Card * G3CF064M
;Illows ahuscr to casdi/ly vfirew and cnl'n'crbinfonnkution.dUscrs can enter data through G3CF 256 MB CompactFlash Card © G3CF256M
¢ touchscreen and/or front panel 5-button keyvpad.
pan i 512 MB CompactFlash Card 5 G3CF512M
SAFETY SUMMARY G3RS RS$232/485 Optional Communication Card G3RS0000
All safety related regulations, local codes and instructions that appear in the G3CN | CANapen Optional Communication Card G3CN0000
manual or on equipment must be observed to ensure personal safety and (o GipN | DeviceNet optian card for G3 operator interfaces)  ~3pn0000
prevent damage to cither 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 G3PBDP0OO
P’°[;'ded by the ;q“‘Pme“f”'"aY bel_'mP*:"Cd~ ) i ) PSDR7 | DIN Rail Power Supply PSDR7000
o not usc the controller to directty command motors, vaives, or other -
. . . SFCRM2 2 SFCRM200
actuators not equipped with safeguards. To do so can be potentially harmful to Crimson 2.0 -
persons or equipmient in the event of a-fauit to the controller, RS-232 Programming Cable CBLPROGO
The protective conductor terminal is bonded 1o conductive el USB Cable CcBLUSB00
A @ parts of the cquipment for safety purposes and must be Communications Cables ! CBLxxowx
connected to an external protective earthing system. DR DIN Rail Mountable Adapter Products 3 - DRIGOXXX
Replacement Battery 4 BNL20000
WARNING - EXPLOSION HAZARD - SUBSTITUTION OF P - - i
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS , G3FILM_ | Protective Films G3FILMO6

DIVISION 2/CLASS I, DIVISION 2/CLASS Il DIVISION 2 ! Contact your Red Lion distributor or visit our website for

complete selection.

* 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 .
installation and operation of the unit. complete details.
4 Battery type is lithium coin type CR2025.
CompactFlash is a registered trademark of CompactFlash Association. 5 Industrial grade two million write cycles.
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2,

{. 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!: 8 W
Maximum Power®: 14 W
Notes:

1. Twpical power with +24 VDC. RS232/485 communications, Ethernet
cammunicarions. CompactFlash card installed, and display at full brighmess.

2. Maximum power indicates the most power that can be drawn from the
G306A. Refer 10 “Power Supph' Requirements” under “Installing and
Powering the G3064. ™ -

3. The G306A4’s circuit comnton is not connected 1o 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 G3064 " for additional power supply information.

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years.

3. LCD DISPLAY:

SIZE 5.74nch
TYPE TFT
COLORS 256
PIXELS 320 X 240
BRIGHTNESS 500 cd/m?
BACKLIGHT* 40,000 HR TYP.

8. ENYIRONMENTAL 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 [EC 68-2-6: Operational S o 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.
. 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), UL50
IECEE CB Scheme Test Certificate #US/12460/UL,
CB Scheme Test Report #E179259-A1-CB-1
Issued by Underwriters Laboratories Inc.
[EC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
1P66 Enclosure rating (Face only), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for
Measurement, Control and Laboratory use.

hed

*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:

Immunity to Industriai Locations:

Electrostatic discharge . EN 610004-2  Criterion A

4 kV contact discharge
8 kV air discharge

On Board User Memory: 8 Mbyte of non-volatile Flash memory.
Memory Card: CompactFlash Type II slot for Type 1 and Type I
CompactFlash cards.
7. COMMUNICATIONS:
USB Port: Adheres to USB specification 1.1. Device only using Type B
connection.

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONNECTION.

Serial Ports: Format and Baud Rates for each port are individually software
programmable up to 115,200 baud.

PGM Port: RS232 port via RJ12.

COMMS Ports: RS422/485 port via R145, and RS232 port via RJ12,

DH485 TXEN: Transmit enable; open collector, Voy = 15 VDC,

VoL =0.5 V@ 25 mA max.

Note: For additional information on the communications or signal
common and connections to earth ground please see the “Connecting to
Earth Ground” in the section “Installing and Powering the G306A4."

Ethernet Port: 10 BASE-T/ 100 BASE-TX
RJ45 jack is wired as a NIC (Network I[nterface Card).
[sotation from Ethemet network to G3 operator interface: 1500 Vrms

Electromagnetic RF fields EN 61000-4-3  Criterion A

10 Vim
EN 61000-4-4  Criterion A

2 kV power

1 kV signal
Surge EN 610004-5 Criterion A

1 kVL-L,

2 kV L&N-E power

EN 61000-4-6 Criterion A

Fast transients (burst)

RF conducted interference

3 Vinns
Emisgions:
Emissions EN 55011 Class A
Note:

1. Criterion A: Normal operation within specified limits.

10. CONNECTIONS: Compression cage-clamp termninal 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/1P66
aluminum front plate for indoor use onty when correctly fitted with the gasket
provided. Instaliation Category Il. Pollution Degree 2.

12. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3
mm). For NEMA 4X/1P66 sealing, a steel panel with a minimum thickness of’
0.125" (3.17 mm) is recommended.

Maximum Mounting Stud Torque: 17 inch-pounds (192 N-m)

13. WEIGHT: 3.0 ibs (1.36 Kg)

DIMENSIONS In inches (mm)

2.30 (58.4)
r—— 8.83 (224.3) ———1
'\p P
@ o . =
7.08 (@
(179.8) @v -
G v -
® - S—

po—— 7.42 (188.5) ——f

o o ° o)

5.67
(144)
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MOUNTING INSTRUCTIONS

This operator interface is designed for through-pane! mounting. A panel cut-
out diagram and a template are provided. Care shouid be taken to remove any
loose material from the mounting cut-out to prevent that material from falling
into the operator interface during installation. A gasket is provided to enable
sealing to NEMA 4X/1P66 specification. Install the ten kep nuts provided and
tighten evenly for uniform gasket compression.

Note: Tightening the kep nuts beyond a maximum of 17 mch-paumis (1.92
m) may cause damnage 10 the front panel.

;———8 25 (209.6) 10X 3.188 (@4.8
7.63 (193, a)‘—[/ )

+——1

2.7%
(69.9)
5.88 6.50
(149.4) (165.1)

[ESNPR V) RAp—

|

I

+
|

l
+

— |

All tolerances +0.010" (£0.25 mm).

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING

* DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-
4 (b), 5024 (b), AND 503-3 (b} OF THE NATIONAL ELECTRICAL
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED
STATES, OR AS SPECIFIED IN SECTION 13-152 OF CANADIAN
ELECTRICAL CODE FOR INSTALLATION IN CANADA.

CONNECTING TO EARTH GROUND

The protective conductor terminal is bonded to conductive
A @ parts of the equipment for safety purposes and must be

connected to an external protective carthing system.

Each G306A has a chassis ground terminal on the back of the unit. Your unit
should be connected to earth ground (protective carth).

The chassis ground is not connected to signal common of the unit,
Maintaining isolation between earth ground and signal common is not required
to operate your unit. But, other equipment connected to this unit may require
isolation between signal common and earth ground. To maintain isolation
benveen signal common and earth ground care must be taken when connections
are made 1o the unit. For example. a power supply with isolation between its
signal common and earth ground must be used. Also, plugging in a USB cable
may connect signal common and carth ground.’

! USB’s shield may be connected to earth ground at the host. USB’s shield in

turn may also be connected to signal comnion.

POWER SUPPLY REQUIREMENTS

The G306A requires a 24 VDC power supply. Your unit may draw
considerably less than the maximum rated power depending upon the options
being used. As additional features are used your unit will draw increasing
amounts of power. [tems that could cause increases in current are additional
communications, optional communications card, CompactFlash card, and other
features programmed through Crimson.

In any case, il is very important that the power supply is mounted correctly if
the unit is to operate reliably. Please take care to observe the following points:

- The power supply must be mounted close to the unit, with usually not
more than 6 feet (1.8 m) of cable between the supply and the operator
interface. Ideally, the shortest length possible should be used.

- The wirc used to connect the operator interface’s power supply should
be at least 22-gage wire. If a longer cable run is used, a heavier gage
wire should be used. The routing of the cable should be kept away from
large contactors, inverters, and other devices which may generate
significant electrical noise.

— A power supply with a Class 2 or SELV rating is to be used. A Class 2
or SELV power supply provides isolation to accessibie circuits from
hazardous voltage levels generated by a mains power supply due to
single faults. SELV is an acronym for “safety extra-low voitage.” Safety
extra-low voltage circuits shalt exhibit voltages safe to touch both under
normmal operating conditions and after a single fault, such as a
breakdown of a layer of basic insulation or afier the failure of a single
component has occurred.

CONFIGURING A G306A

The G306A is configured using Crimson® software. Crimson is availabie 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 coufiguring 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 the RS232 PGM port. USB port, or CompactFlash.

The USB port is connected using a standard USB cable with a Type B
connector. The driver needed to use the USB port will be installed with Crimson.

‘The RS232 PGM port uses a programming cable made by Red Lion to connect
to the DB9 COM port of vour computer. [f vou choose to make vour own cable,
use the “G306A Port Pin Out 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 inserted into the target
G3 and powered. Refer to the Crimson htcraturc for more mfomlanon on the
proper names and focations of the files.

USB, DATA TRANSFERS FROM THE
COMPACTFLASH CARD

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA 1S KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND {S NOT INTENOED FOR PERMANENT
CONNECTION.

In order to transfer data from the CompacitFlash card via the USB part. a driver
must be installed on your computer. This driver is installed with Crimson and is
located in the folder C:\Program Files\Red Lion Controis\Crimson 2.0\Device after
Crimson is installed This may have already been accomplished if your G306A was
configured using the USB port

Once the driver is installed, connect the G306A to your PC with a USB cable, and
follow “Mounting the CompactFlash” instructions in the Crimson 2 user manual.

Active 10/12/2014

CABLES AND DRIVERS

Red Lion has a widc range of cables and drivers for use with many different
communication types. A list of these drivers and cables along with pin outs is
available from Red Lion's website. New cables and drivers are added on a
regular basis. If making your own cable, refer to the *“G306A Port Pin Quts™ for
wiring, information.

ETHERNET COMMUNICATIONS

Ethernet communications can be established at either 10 BASE-T or 100
BASE-TX. The G306A unit’s RJ45 jack is wired as a NIC (Network {nterface
Card). For example, when wiring to a hub or switch use a straight-through cable,
but when connecting to another NIC use a crossover cable.

The Ethemet connector contains two LEDs. A yellow LED in the upper right.
and a bi-color grecvamber LED in the upper left. The LEDs represent the
following slatuses:

LED COLOR DESCRIPTION
YELLOW solid Link established.

YELLOW flashing Data being transferred.

GREEN 10 BASE-T Communications
AMBER 100 BASE-TX Communications

On the rear of ¢ach unif is a unique 12-digit MAC address and a block for
marking the unit with an IP address. Refer 10 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.

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 (@K
or a PC. By using a cablc with RJ12 ends on it, and a twist in the cable, RS232 O »
communications with another G3 product or the Modular Controller can be @ >
established. Red Lion part numbers for cables with a twist in them are
CBLPROGO *. CBLRLCO1 2, or CBLRC02 3. @

® =
G3 RS232toa PC -

CONNECTING A G306A OPERATOR
INTERFACE TO AN ICMS

ICMS OIP Switch Settings

Coniections
G3: RJ12 Name PC: DB9 Name
4 . COMM 1 DCD
5 Tx 2 Rx §333d
2 Rx 3 ™ $E3382%s
] N/C 4 DTR
3 coM 5 GND ¥ Aopfoaton Depmnt
N/C 8 DSR
1 CTS 7 RTS
8 RTS 8. CTS
N/C 9 R) 2 DBY adapter not included, | foot long.

—Nnnnehlﬂg
SUEE §39El
3~«E 35 5835

e T o) \\

3 DB9-adapter not included, 10 feet long.

ﬂn****“**nj i-l*[““]?

99 gRse
T
3

! CBLPROGO can also be used to communicate with either a PC or an ICM3.

G306A PORT PIN OUTS
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RS422/485 COMMS PORT

The GI06A has one R5422/485 port. This port can be configured to act as
either RS422 ar RS485.

RS485 .2-WIRE
CONNECTIONS

RS422/485 4 WIRE
CONNECTIONS

DH485 COMMUNICATIONS
The GI0SA's RS422/485 COMMS port can also be used for Allen Bradley
DH483 communications.

WARNING: DO NOT use a standard DH483 cable 1o connect this port ta Allen
Bradley equipment, A cable and wiring diagram are available from Red Lion.

G3 to AB SLC 500 {CBLAB003)

Connections
RJ457RLEC © -Mame RJ45: A-B - Kame
1 TxB 1 A
TxA 2 B
38 RxA - 24V
4.7 [35%:] - COMM
5 TxEN 5 T<EN
B . COMM 4 SHIELD
4,7 - TxB . COMM
3,48 TxA - 24V

NMote: All Red Lian devices connect Ato A ard B to B, excep! for Paradigm
devices. Refer fo wwny.redlion.ner for additional informarion.

Examples of RS485 2-Wire Connections

G3 to Red Lion RJ11 (CBLRLCOO)
DLC, IAMS, [TMS, PAXCDCAC

Connections
G3: R4S Name RLC: RiN Nama
5 TxEN 2 TxEN
B oM 3 COM
1 TxB 5 B
2 TaA 4 At

G3 to Modular Controller (CBLRLCO5)

Connections
G3 Nama Modular Controller Name
1.4 TxB 1.4 TxB
41 RxB 4.1 RxB
23 TxA 23 TxA
3.2 R 3.2 R
3 TxEN 5 TxEN
[ COM 6 Com
7 TxB 7 TxB
B TzA 8 TxA

Active 10/12/2014
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CRIMSON® SOFTWARE

Crimson® software is available as a frec 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 atways available from thc website. and updating
vour copy is free.

DISPLAY

This operator interface uses a liquid crystal display (LCD) for displaying text
and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for
lighting the display. The CCFL tubes can be dimmed for low light conditions.

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon
the amount of time the display is- turned on at full intensity. Tuming 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 three front pane! LEDs. Shown below is the default status of
the LEDs.

STEADY | Unit
OFF No CompactFiash card is present.

is powered and running an application.

STEADY Valid CompactFlash card present.
FLASHING

RAPIDLY CompactFlash card being checked.

Unit is writing fo the CompactFiash, 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

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. Afier
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.

2 Do not tum off power to the unit while this light is flickering, The unit
writes data in two minute intervals, Later Microsoft aperating systems will
not lock the drive unless they need to write data; Windows 98 may lock the
drive any time it is mounted, thereby interfering with logging. Refer to
“Mounting the CompactFlash™ in the Crimson 2 User Manual.

Active 10/12/2014

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@iredlion net
Web Site: hitp.//www. redlion.net
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BATTERY & TIME KEEPING

WARNING - EXPLOSION HAZARD - THE AREA MUST BE
ft} KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/

REPLACING THE UNIT AND BEFORE INSTALLING OR
REMOVING /O WARING AND BATTERY.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS.

A battery is used to keep time when the unit is without power. Typical
accuracy of the G306 A time keeping is less than one minute per month dritt. 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 hoard 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 rhetal 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 illustration below. Install in the reverse manner.

Q-Pulse Id TMS1134 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 kevpad, enter the correct time and date.

* Please note that the old battery must be disposed of in a manner that
complies with vour local waste regulations. Also. the battery niust 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 G306 is a lithium tvpe CR2025.

BATTERY

INVERTER
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OPTIONAL COMMUNICATION CARD

Red Lion offers optional communication cards for fieldbus communications.
These communication cards will allow your 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.

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.

COMPACTFLASH SOCKET

CompactFlash socket is a Type II socket that can accept either Type I or I
cards. Use cards with a minimum of 4 Mbytes and a maximum of 2 Gbytes with
the G306A’s CompactFlash socket. Cards dre available at most computer and
office supply retailers.

CompactFlash can be used for configuration transfers. larger configurations,
data logging, and trending.

Red Lion Controis

20 Willow Springs Cirde
York PA 17406

Tel +1 (717) 767-6511
Fax +1 (717) 764-0839

Q-Pulse Id TMS1134
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Note: Do not remove or insert
the CompactFlash card while

" power is applied. Refer to
“Front Panel LEDs.”

CompactFlash—
Insert Face Up

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

minimum are available from Red Lion.

For reliable operation in all of our products, Red Lion recommends the
use of SanDisk® and SimpleTech brands of CompactFlash cards.
industrial grade versions that provide up to two million write/erase cycles

LIMITED WARRANTY
The Company warrants the products it manufacrures against defects i materials and worksnanship for a period limited
to two vears from the date of shipment, provided the products bave been stored, handled, installed, and used under
proper conditions. The Comnpany’s liabiliry under this limited warranty shall exiend only to the repair or replacement
of a defective product, at The Company s option. The Company disciaims all liability for any affirmation, promise or
representation with respect to the products.

The customer agrees to hold Red Lion Controls harmless from, defend. and indemnify RLC against damages, claims,
and expenses arising out of subsequert sales of RLC products or products containing components manufactured by
RLC and based upon personal injuries, deaths. properry damage, lost profits, and other marters which Buyer, its
employees, of sub-contractors are or taay be to any extent liable, including without limitation penalties imposed by the
Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Mass
Warranty Act (P.L. 93-637). as now in effect or as amended hereafier. ’

No warranties expressed or imphied are created with respect 10 The Company’s products except those expressly
contained herein. The Customer acknowledges the disclaimers and limitations contained herein and relies on no nther
warranties or affimations.

Red Uon Controls BY
Printerweg 10
NL - 3821 AD Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793
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Red Lion Controls AP
Unit 101, XinAn Plaza

Building 13, N0.99 Tlanzhou Road

ShangHal, P.R. China 200223

Tel +86 21 6113-3688
Fax +86 21 6113-3683
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TRIO

DRTACOM

TC-900DR USER GUIDE

41 Aster Avenue Carrum Downs 3201 Australia Tel: 61 3 9775 0505 Fax: 61 39775 0606 www.trio.com.au

GENERAL

The Trio DataCom TC-900DR is a full duplex 900 MHz
Radio featuring a fully integrated 4800/9600 bps data radio
modem and antenna diplexer. Configuration of the unit is
fully programmable, with parameters held in non volatile
memory (NVRAM). All configuration parameters are
accessible using the TC-DRPROG installation package,
consisting of a programming lead, manual and software
which will run on a PC under Windows 95/98/NT. Itis
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed information
refer to the TC-900DR Handbook

DATA CONNECTION

The data connection is via a DB9 connector labeled 'Port A'
(shown below), which is wired as a DCE.

User Serial “Port A" Pin Assignment.
EXTERNAL VIEW OF "PORT A

NOTE: Pin 6 and pin 9 provide a dual function which
depends on the mode that the TC-900DR is operating in.

PIN NO. & FUNCTION
1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA OUTPUT (RXD)

- 3. TRANSMIT DATA IN (TXD)

4. DATA TERMINAL READY (DTR)
5. COMMON (COM) ___

6. PROGRAM PIN (PGM)

7. REQUEST TO SEND (RTS)

8. CLEAR TO SEND (CTS)

9. BIT ERROR RATE PIN (BER)

COM
RI/BER
TR
TS
™D
RTS

: RXD

®@ 0 ®e©
CRONCNONO

OSR/PGM
0co

User Serial "Port B* Pin Assignment.

Port B can be used as a secondary data steam
(independent of Port A) once configured by the
programmer. Port B also has one connection that may be
of use for installation. This connection (Pin 9) is Receive
Signal Strength Indicator (RSSI) output. 0-5V where 1.5V
typically indicates -110dBm and every 0.5V increase

indicates an improvement of » 10dBm.
EXTERNAL VIEW OF "PORT B'

IN

m 1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA O/P (RxD)

3. TRANSMIT DATA O/P (TxD)

4. UNUSED

5. COMMON

6. DATA SET RECEIVE (DSR)

7. UNUSED

8 UNUSED

9. RECEIVE SIGNAL STRENGTH

Q0O ® ©

®
ONONONONT)

~2)

NOTE: Port B Pin 9 oulput has a high impedance of
around 50K OHMS and loading will decrease accuracy of
the ASSI measurement.

POWER CONNECTIONS

The power required is 13.8VDC nominal, at 600mA (Tx)
nominal. If the POWER LED indicator is not illuminated
once power is applied, check the internal 1Amp fuse fitted
within the unit.

POWER CONNECTOR  PIN ASSIGNMENT  Ext view
of socket
TOP PIN +VE SUPPLY (13.8vdc, To
BOTTOM PIN GROUND P
AUXILIARY CONNECTOR

The auxiliary connector is pnmanrily for use with the optional
audio handset. The connections to this auxiliary 6 pin RJ11
connector are as follows:

PIN NUMBER FUNCTION
8VOLTS

AUDIO ouT
GROUND

MIC INPUT/SENSE
GROUND .
MANUAL PTT

The optional audio handset is recommended as an aid in
checking installations for radio path viability. This audio
handset will only function when fitted prior to applying
power to the unit.

Extemnal view
of socket
Top

A=

6 1

The modem upon power up will check the presence of the
handset and will inhibit data being transmitted so that voice
communications can be established.

Once the path tests have been conducted the audio
handsets MUST be REMOVED and the unit powered up
with the handset removed before data communication can
commence.

USER INDICATIONS

The TC-900DR provides 4 LED's that show status
information to the user - POWER, RXSIG, SYNC, and
TXMIT indications.

The POWER is indicated by a green LED and simply
signifies that power has been applied to the unit.

The RXSIG LED (yellow) indicates the level of RSSI signal
from the radio IF strip, compared to a threshold level set in
the configuration data programmed by the user. if the
signal is above the threshold, then the LED indicator is
turned on.

In all operation modes except "Programmer mode", the
SYNC LED (yellow) indicates when the modem has
detected a valid data stream. The SYNC LED is activated,
when the modem detects a valid HDLC flag sequence, and
remains active until an invalid sequence of seven or more
consecutive "1" bits is detected.

The SYNC LED will not be turned on if the RSSI signal
strength (as indicated by the RXSIG LED) is below the
minimum threshold. This prevents false SYNC detection
from noise.

The TXMIT LED (red) indicator is connected directly to the
modem's PTT output transistor. Whenever the radio is
transmitting, this TXMIT LED indicator will be on.

Q-Pulse Id TMS1134
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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 non-volatile
the TC-900DR won't operate in its standard run mode. memory, then the RXSIG and SYNC LEDs are made to

* Programmer mode. altemate, approximately 4 times per second. The TXMIT

LED will also be on during this process. This indication

* f N
Bit error rate test mode. condition will persist for the duration of the transmission.

¢ Handset mode. As soon as the transmission is discontinued, the error
These modes are only entered if the required setup indication will cease, and the two LEDs revert to their
conditions are present at power up. An error mode of normal function. Factory set to 100 milliwatts.
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 memory

as part of it's initialisation phase, to read programming
configuration data. If the communication protocol with the
device is violated, or the non-volatile memory CRC
checksum is found to be incorrect, then the modem
indicates this by flashing the RXSIG and SYNC LEDs twice
atternately. Thatis, one LED operates ON and OFF twice,
then the other. A total of five cycles of this occurs, then the
modem restarts initialisation.

CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the
DB9 connector of Port A, connected to pin 5. When the
modem is powered up with this fitted, the controller senses
this and attempts to enter "Programmer mode" and the
"SYNC" LED will flash approx. once per second. (Note, the
TC-DRPROG programming software and lead has the
required connections). Failure to supply the correct
password in time, will cause the modem to abandon the

*Programmer mode" attempt, and go on with it's normal SYNTHESISER LOCK DETECT ERROR

er-up procedure. )
power-up p If at any time during normal operation, BER mode, or

BIT ERROR RATE TEST MODE handset mode, the TBB206 frequency synthesiser indicates
Pin 9 of the DB connector of Port A, is normally the Ring | an out of lock condition, the modem enters an error
Indicate output line. However, if this pin is driven positive | indication mode tor a short time before restarting.
(connecting it to pin 6 [DSR] and pin 7 [RTS)), then the One LED is tumed ON (@), the LEDs are swapped, then
modem's data transmitter and receiver will enter the BER both tumed OFF (® ). Then the latter LED ON again, swap
test mode. This will activate the RF transmitter, and LEDS, and then OFF. This will give the appearance of a
generate a scrambled bit pattem which should be decoded | sweeping motion between the LEDs. The following table
at a receiver as a constant logic "1" level 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
mode, will activate the SYNC LED every time it sees a “0* RXSIG SYNC RXSIG SYNC RXSIG SYNC

bit. o ® o ° o3 ]

Note: As the TC-300DR is full duplex this test can operate e o ° ° ° o

in both directions simultaneously. o Y o . e e

Every error bit detected, will activate the SYNC LED. For ° el ° ° ° o

error rates of 1 in 10° and above, the SYNC LED will be ON | o ° ° o o e

most of the time. A 1in 10¢ error rate will show the SYNC | o o . ° . .

LED active for approximately 10% of the time. This o o . o repoat
function provides a crude indication of Bit Error Rate for . o o .

installation purposes. Note: Error count messages
(ET:XXXX) for every 10,000 bits are presented to Port A for | continue - repeat

the user. If pin 9 ceases to be driven positive, then the
BER Test mode is terminated, and the modem restants it's | MOUNTING AND ANTENNA CONNECTION

initialisation phase. The TC-900DR should be mounted in a cool, dry, vibration
free environment, 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 be
into the handset auxiliary port at power up. If a handsetis | a ground independent dipole mounted via a feeder 1o the
plugged in, the modem will not generate a data stream. antenna connector (SMA type) for short range applications.
However, it will continue to indicate received RF signal However the whole radio modem should be clear of the

strength. The handset has a PTT button, and this signal is | associated data equipment to prevent mutual interference.
connected across the modem's PTT output. Thus the

handset PTT switch will not activate the TXMIT LED. ltis | ASSEMBLY OF POWER LEAD
essential to remove the handset from the unit and reapply A small plastic bag containing a molex connector

power to the unit in order to return to normal operation. (M5557-2R) and two pins (M5556-TL) is provided in the
ERROR INDICATION MODES packing box.

There are 3 error conditions that cause the RXSIG & SYNC | The pins are designed to take 18-24 (AWG) wire size with
LEDs to be used for error indications and not their normal insulation range 1.3 - 3.10mm.

purpose. Two are fatal conditions, that cause the modem Please take care when crimping the pins. 09/03

to restart after the duration of the error indication phase.

L:\Docs\Hbk- D and S Series\ussrguideitnio da 9000 user guede.wp
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Safety instructions Waterpilot FMX167

1 Safety instructions

1.1 Designated use

The Waterpilot FMX 167 is a hydrostatic pressure sensor for measuring the level of fresh water,
wastewater and seawater. Versions with a Pt 100 resistance thermometer can detect temperature
at the same time. The optional temperature transmitter converts the Pt 100 signal intoa 4...20 mA
signal.

The manufacturer shall not accept any liability for damage arising from improper use or if the device
is used for purposes for which it was not intended.

1.2 Installation, commissioning and operation

The Waterpilot FMX167 and the temperature transmitter TMT181 (optional) are designed as fail-
safe to the state of the art and comply with prevailing regulations and EC directives. If the devices
are rnot used properly or for purposes for which they were not intended, they may become hazards
arising from the particular application, e.g. product overflow through incorrect installation or
adjustment. For these reasons, only trained personnel authorised by the plant operator may install,
connect electrically, commission, operate and maintain the measuring system. Trained personnel
must have read and understood these Operating [nstructions and heed the instructions. Any
changes and repairs to the devices may only be performed if the Operating Instructions expressly
permit this. '

- 1.3 Operational safety -

1.3.1 Explosion hazardous area (optional)

Devices for use in hazardous areas are additionally identified on the nameplate (— see Page 6). If
the device is to be instailed in an explosion hazardous area, then the specifications in the certificate
as well as all national and local regulations must be observed. A separate Ex documentation is
enclosed with the device and is an integral part of this documentation. The installation regulations,
connection values and Safety [nstructions listed in this document must be observed. The
documentation number of the related Safety Instructions (XAs) is also indicated on the nameplate.

m Ensure that all personnel are suitably qualified.

Versions in the order code | Certificate Protection
{e.g FMX167-D ..}
B ATEX ATEXH2G EExiallCTé
C ATEX ATEXH 3G EExnAllTSH
D M I3, Class 1, Division 1, Groups A-D
E C3a IS, Class 1, Division 1, Groups A-D
4 ’ Endress+Hauser
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Waterpilot FMX167 Safety instructions

1.4 Notes on safety conventions and icons

In order to highlight safety-relevant or alternative operating procedures in the manual, the following
conventions have been used, each indicated by a corresponding icon in the margin.

Symbol Meaning

Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to
personal injury, a safety hazard or destruction of the instrument.

Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to
personal injury or incorrect functioning of the instrument.

Note!
A note highlights actions or procedures which, if not performed correctly, may indirectly
affect operation or may lead to an instrument response which is not planned.

Device certified for use in explosion hazardous area
If the device has this symbol embossed on its nameplate, it can be installed in an explosion
hazardous area or a non-explosion hazardous area, according to the approval.

Explosion hazardous area
Symbol used in drawings to indicate explosion hazardous areas.

— Devices used in hazardous areas must possess an appropriate type of protection.

Safe area (non-explosion hazardous area)
Symbol used in drawings to indicate, if necessary, non-explosion hazardous areas.

| p@ | f =P

— Devices used in hazardous areas must possess an appropriate type of protection. Lines
used in hazardous areas must meet the necessary safety-related characteristic quantities.

— Direct voltage
A terminal to which or from which a direct current or voltage may be applied or supplied.

Alternating voltage
A terminal to which or from which an alternating {sine-wave) current or voltage may be
applied or supplied.

Grounded terminal
A grounded terminal, which as far as the operator is concerned, is already grounded by
means of an earth grounding system.

A terminal which must be connected to earth ground prior to making any other connection
to the equipment.

Equipotential connection {earth bonding)
A connection made to the plant grounding system which may be of type e.g. neutral star or
equipotential line according to national or company practice.

@ Protective grounding (earth) terminal

Endress+Hauser 5
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Identification Waterpilot FMX167
2 Identification
2.1 Device designation
m Waterpilot FMX167 for hydrastatic level measurement, refer t¢ section 2.1.1.
m Waterpilot FMX167 with opticnal Pt 100 resistance thermometer for simultaneous
level and temperature measurement, refer to section 2.1.1. _
= Waterpilot FMX167 with optional Pt 100 resistance thermometer and optional temperature
transmitter TMT181, refer to section 2.1.1 and 2.1.2.
2.1.1  Nameplate Waterpilot FMX167
The nameplate is fitted to the FMX167 extension cable.
[P ————
Waterpilot FMX167 Endress+Hauser
&“"MM% en 5
Mt trhoni . 4 [ TAG:
e 1@ | - @
M { 18
{3 [ Mo
®
POLFAKIA7 - | B-rx-Tx-13-003
Fig. I. Nameplate for Walerpilot FMX107
! Order code
See the specifications on the order confirmation for the meaning of the individual letters and digits,
2 Serial number
3 Length of extension cable
4 Nominal measuring range
5 Current output
o Supply voltage
7 TAG
8 Wetted materials
4 Ex symbol foptional)
10 CSA symbol foptional]
11 FM symbol {optionall
12 Pay atzention to the insiallation instructions in the Operating Instructions!
13 ID number of notified body with regard to ATEX (optionall
14 Text for approval foptional)
15 Approval symbol foptionall
16 Test date {optionall
I17  Symbol: Observe Safety Instructions, indicating the documentation number, e.g. XA131P-C joptional}
18  Wiring diagram FMXi67
19 Wiring diagram Pt 100 if Waterpilot was ordered with Pt 100.
6 Endress+Hauser
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Waterpitot EMX167 ' Identification

The following information is also provided on the FMX 167 with outer diameter = 22 mm (0.87 in)
and 42 mm (1.66inj:

Walerpiiot FMX 167 Endress+Hauser
Senal-No ; (¥ ) I ()
Meesilo:?encmrange:i:@:‘ ®

PO I-FAX1 072 2-1B-33-22-2x-004

Fig. 2: FMX 1067 labeling

Serial number

Nominal measuring range

CE symbol or approval symbol

1D number of notifled body with regard to ATEX {optional}
Text for approval foptionail

L R N

2.1.2  Nameplate of temperature transmitter TMT181

O]
TMT181'_A 41 DA PUIDVAw/-20 ... +B0 *C
Ce iTEMP F‘CP”'! |
Sar.-Nr: 2B037804 Rel.: 1.00.03 4-20 mA

POI-FMA 187 x- 1 Brxr-2x-m3-002

Fig. 3: Nameplate of temperature transmitter TMT 181

! Order code of temperature transmitter TMT181-A41DA
A:  Version for non-hazardous area

4:  4-wire

f: Sensor Pr 100

B Temperature transmitter with settings for -20...+80°C (-4...+174°F) range
Label- Standard version

Senial No.

Curmrent outpul: 4...20 mA

Supply voltage: 8..35 V DC

=

LN UL X}

2.2 Scope of supply

The scope of delivery comprises:
s Waterpilot EMX167, optionally with integrated Pt 100 resistance thermometer
» Optional accessories [— see also chapter 7)

Documentation supplied:

» Operating Instructions BA231P ({this document)

» Final inspection report

= Drinking water approval SD126F [optional)

@ Devices which are suitable for use in hazardous areas:
additional documentation such as Safety Instructions (XAs), Control or
Installation Drawings (ZDs)

Endress+Hauser : _ ' 7
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Installation ' . Waterpilot FMX167

2.3 CE mark, declaration of conformity

The device is designed to meet state-of-the-art safety requirements, has been tested and left the
factory in a condition in which it is safe to operate. The device complies with the applicable
standards and regulations as listed in the EC declaration of conformity and thus complies with the
statutory requirements of the EC Directives. Endress+Hauser confirms the successful testing of the
device by affixing to it the CE mark.

3 Installation

3.1 Incoming acceptance and storage

3.1.1 Incoming acceptance

= 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...+80°C (-40...+176°F)
o TMT181: -40...+100°C (-40...+212°F)

8 Endress+Hauser
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Waterpilot FMX167 [nstallation
3.2 Installation conditions
PO1-FMX167x2-11-x%5-x2-1x-003
Fig. 4: Installation examples
For accessories see Page 18, chapter 7.
1 Extension cable mounting screw can be ordered via order code or as an accessory
2 Terminal housing can be ordered via order code or as an accessory
3 Extension cable bending radius > 120 mm (4.72 in)
4 Mounting clamp can be ordered via order code or as an accessory
5 Extension cable up to 300 m (384 ft)
6 Guide tube
7 Additional weight can be ordered as an accessory
8 Protection cap
Note! .
o A sideways movement of the level probe can lead to measuring errors. Therefore install the probe
at a point free from flow and turbulence, or use a guide tube. The internal diameter of the guide
! tube should be at least 1 mm (0.04 in) bigger than the outer diameter of the selected FMX167.
» The cable must end in a dry room or in a proper terminal box. The terminal box from
Endress+Hauser provides optimum humidity and climatic protection and is suitable for outdoor
installation. . ' :
m Protective cap: to avoid mechanical damage to the measuring cell, the device is provided with a
protective cap, which should not be removed during transport and installation.
m After shortening of the cable, the filter must be re-fitted on the pressure compensation hose.
Endress+Hauser 9
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Installation . Waterpilot FMX167

3.2.1 Dimensions

~> For dimensions, please refer to the Technical Information for Waterpilot TI351P, "Mechanical
construction" section (—> see also: www.endress.com — Download).

3.3 Installation instructions

3.3.1 Installing Waterpilot with a mounting clamp

POIFMX 107 -1 7-XX-XX-XX-004

Fig. 5: Installing Waterpilot FMX 07 with a mounting clamp

! Extension cable
2 Mounting clamp
3 Clamping jaws

How to mount the mounting clamp:

1. Mount the mounting clamp {Pos. 2). When selecting the type of fixing, note the weight of the
extension cable {Pos. 1) and the device.

2. Raise clamping jaws {Pos. 3). Place extension cable (Pos. 1) acc. to Figure 5 between clamping
jaws,

3. Hold extension cable (Pos. 1) tight and push clamping jaws (Pos. 3) back down.
Fix clamping jaws by tapping lightly.

10 : V Endress+Hauser
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3.3.2 Installing Waterpilot with cable mounting screw

Fig. 6:

NN LA N~

% Note!

POT-FMX107x8-17-X2-22-12-005

Installing the Waterpilot FMX 167 with cable mounting screw, here depicted with G | 1/2 thread

Extension cable

Mounting screw cap nut

Sealing ring

Clamping sleeve

Mounting screw adapter

Top edge of clamping sleeve

required length of extension cable and FMX167 probe before assembly
after assembly Pos. 7 is located next to the mounting screw with

G 1 1/2 thread: sealing surface of mounting screw adapter

1 1/2 NPT thread run-out of mounting screw adapter

If you want to lower the level probe to a certain depth, place the top edge of the clamping sleeve
4 cm (1.57 in) higher than the required depth. Then push the extension cable and the clamping
sleeve into the adapter as described in the following Section, Step 6.

How to mount the cable mounting screw with G 1 1/2 or NPT thread:

1.
2.

Mark required length of extension cable, refer to "Note" on this Page.

Insert probe through measuring opening and carefully lower on extension cable.
Fix extension cable to prevent it from slipping. ’

Push adapter (Pos. 5) over extension cable and screw tightly in measuring opening,.
Push sealing ring (Pos. 3} and cap (Pos. 2) from top onto cable. Press sealing ring into cap.
Place clamping sleeve (Pos. 4) around extension cable {Pos. 1] acc. to Figure 6.

11
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Installation Waterpilot FMX167

6. Push extension cable and clamping sleeve (Pos. 4) into adapter (Pos. 5).

7. Push cap (Pos. 2) and sealing ring (Pos. 3) onto adapter (Pos. 5) and screw tightly to adapter.

Note! '

Remove the cable mounting screw in the opposite sequence of operation to installation.

3.33 Mounting the terminal box

Mount the optional terminal box with four screws (M 4). — For dimensions of the terminal box,

please refer to the Technical Information for Waterpilot TI351P, "Mechanical construction” section

(— see also: www.endress.com — Download).

3.3.4  Mounting the temperature transmitter TMT181

Fig. 7: Mounting the temperature transmitter, depicted here with terminal box

Only open terminal box with a screwdriver.

! Mounting screws '

2 Mounting springs

3 Temperature transmitter TMT181

4 Circlips

5 Terminal box

How to mount the temperature transmitter:

1. Insert the mounting screws (Pos. 1} with the mounting springs (Pos. 2) through the boring of
the temperature transmitter (Pos. 3).

2. Fix the mounting screws with the circlips (Pos. 4).
The circlips, mounting screws and springs are contained in the scope of supply of the.
temperature transmitter.

3. Screw the temperature transmitter tightly in the field housing. (thread tapper max. 6 mm
(0.23 in))

Warning! ,

To prevent damage to the temperature transmitter, do not tighten the mounting screw too tightly.

3.4 Checking the installation

Check that all screws are seated firmly.

12 Endress+Hauser
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Waterpilot FMX167 : Wiring

4 Wiring

4.1 Connecting the device

% Note!

When using the measuring device in hazardous areas, installation must comply with the
corresponding national standards and regulations and the Safety [nstructions {XAs) or Installation or
Control Drawings (ZDs).

= The supply voltage must match the supply voltage on the nameplate. (—» See also Page 6 ff,
section 2.1.1 and 2.1.2.)

a Switch off supply voltage before you connect the device.

» The cable must end in a dry room or in a proper terminal box. The terminal box with GORE-TEX®
filter, IP 66/IP 67 from Endress+Hauser is suitable for outdoor installation.

= Connect device acc. to the following figures. A polarity protection is integrated in the Waterpilot
FMX167 and the temperature transmitter TMT181. Changing the polarities will not destroy the

devices.
Waterpilot FMX167, Standard Waterpitot FMX167 with Pt 100
10...30vDC 10...30vDC
® <J4..20mA o 4...20 mA
RL I RL
t[+]- F+[=1 [ [ ] ]
RD BK RD BK YE BU
V WH L BR
FMX167
Pt 100
FMX167
POL-FMX107Xx-04-Xx-2%-X5-008 PORFMX10725-04-X%-XX-XX-000
Fig. 8: FMX 167 electrical connection, versions "7" or  Fig. 9: FMX 167 electrical connection with Pt 100,
"3" for Feature 70 "Additional options* in the versions "1" or "4" for Feature 70 "Additional
order code. options " in the order code.
1 Not for FMX167 with outer diameter = 29 mm 1 Not for FMX 167 with outer diameter = 29 mm
(1.15in) (1.15in}

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

Endress+Hauser ' 13
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Waterpilot FMX167 with Pt 100 and temperature transmitter TMT181 (4...20 mA)

10...30VDC

— TMT181 (4...20 mA)
4..20mA

6 DO
= R 5 //
@ 4{" O

3

1ls.35vDC

“ 4.20mA

RD BK YE| BU

Pt 100

FMX167

POL-FMX 1 67 02x-04-Xx-X3-XX-007
Fig. 10:  FMX167 with Pt 100 and TMT 181 temperature transmitter (4...20 mA),
version "5" for Feature 70 in the order code

! Not for FMX167 with outer diameter = 29 mm (1.15 in)

Wire colours: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

4.1.1 Supply voltage

Certificate Supply voltage

FMX167 FMX167 + Pt 100 Temperature transmitter
TMT181

Standard 10..30V DC 10..30V DC 8..35VDC

4.1.2  Cable specification

= FMX167 with optional Pt 100
— Commercially available installation cable
— Terminals in terminal box FMX 167: 0.08...2.5 mm?
s Temperature transmitter TMT181 (optional)
— Commercially available installation cable
— Terminals in terminal box FMX 167: 0.08...2.5 mm?
— Transmitter terminals: max. 1.75 mm?

Note!

For versions with outer diameter = 22 mm {0.87 in) and 42 mm (1.66 in) the extension cables are
shielded. In the following cases Endress+Hauser recommends use of a shielded cable for the cable
extension:

» for large distances between extension cable end and display and/or evaluation unit,

= for large distances between extension cable end and temperature transmitter

a for directly connecting Pt 100 signals to the display and/or evatuation unit.

Endress+Hauser
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Waterpilot FMX167 Wiring
4.1.3 Power consumption/current drain
FMX167 FMX167 + Pt 100 Temperature transmitter
TMT181
Power consumption <0.675Wat30V DC <0.675Wat 30 VDC <0.875Wat35vDC
Current drain max. £ 22.5 mA max. £ 22.5 mA max. £ 25 mA
min. 2 3.5 mA min. > 3.5 mA min. 2 3.5 mA
Pt 100: 0.6 mA
4.1.4 Load
The maximum load resistance is dependent on the supply voltage (U,) and must be determined for
every current loop separately. Refer to the equations and diagrams for "FMX 167" and "Temperature
transmitter".
The total resistance resulting from the resistances of the connected devices, the connecting cable
and if necessary, the resistor of the extension cable may not exceed the load resistance.
FMX167 Temperature transmitter
Up—-10V . Q U,-8V
Riot € o225~ 2" 00977 * 1= Ragg Rt < 5525 A ~ Ragg
POI-FMX 167 -1 6-x-xx-2x-000 POI-FMX | 071X~ 0-13-Dx-23-00)
R, = Max. load resistance [Q]
R.,4q = additional resistances, e.g. resistance of evaluating device and/or the display instrument, line resistance [Q2]
U, = Supplyvoltage [V]
= Simple length of extension cable [m| [cable resistance per wire < 0,09 Q/m)
R_ R
Q7 & Q]
888 1080
666 880
680
444
480
222 280
80 A
10 15 20 25 30 Ys 810 15 20 25 30 35 Us
. \Y] Y
POI-FMX167 2-05-x-x-x3-00) POI-FMX167xx-05-11-1x-1-003
Fig. 11:  Load chart FMX167 for estimating load Fig. 12:  load chart temperature transmitter for
resistance. Subtract the additional estimating load resistance. Subtract the
resistances, e.g. resistance of extension cable, additional resistances from the calculated
from the calculated value as shown in the value as shown in the equation.
equation.
Endress+Hauser 15
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4.2 Wiring up the measuring unit

4.2.1 Overvoltage protection

% Note!

® In order to protect the Waterpilot FMX167 and the temperature transmitter TMT181 from large
transients, Endress+Hauser recommends the installation of an overvoltage protector upstream
and downstream of the display and/or evaluation device as shown in the figure.

» The Waterpilot FMX 167 has an integrated overvoltage protection to EN 61000 of < 1.2 kV as

standard.
| Power
OP ™ supply
4...20mA
4/ oP o) OoP Power
E Level supply
T
B
Stk Power
o & ® OP ——supply
o H
- i /i 4..20 mA
= |iE oP
% E{ // Level
Lk
[{e}
=
z

Fig. 13:  Wiring up the measuring unit

Power supply, display and evaluation unit with one input for Pt 100

Power supply, display and evaluation unit with one input for 4...20 mA

Power supply, display and evaluation unit with two inputs for 4...20 mA
P Overvoltage protection e.g. HAW from Endress+Hauser

O wN ~

4.3 Checking the wiring

POI-FMX107x-14-13-11-de-000

Perform the following checks after completing electrical installation of the device:

u Does the supply voltage match the specifications on the nameplate?
e |s the device connected as per section 4.17

s Are all screws firmly tightened?

= Optional terminal box: are the cable glands tight?

16
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Waterpilot FMX167 ‘ Operation

5 Operation
% Note! .

Endress+Hauser offers extensive measuring point solutions with display and/or evaluation units for
the Waterpilot FMX167 and the temperature transmitter TMT181. For more information, please
contact your nearest Endress+Hauser Service Organisation. For contact addresses, please go to
www.endress.com/worldwide.

6 Maintenance

No special maintenance work is required for the Waterpilot FMX167 or for the optional temperature
transmitter TMT181.

6.1 Exterior cleaning

Please note the following points when cleaning the exterior of the device:
» Do not use a cleaning agent that is aggressive to the housing surface or the seal.
s Waterpilot FMX167: avoid any mechanical damage to the membrane or the extension cable.

Endress+Hauser : ' 17
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Waterpilot FMX167
7 Accessories
There are a number of accessories available for the Waterpilot FMX167. You can order them
separately from Endress+Hauser.
Mounting clamp
» Endress+Hauser offers a mounting clamp for simple FMX167 mounting. — See aiso Page 10,
section 3.3.1. :
m Material: 1.4404 (AISI 316L) and glass fiber reinforced PA (polyamide)
» Order number: 52006151
Terminal box
w Terminal box IP 66/1P 67 with GORE-TEX® filter incl. 3 mounted terminals.
The terminal box is also suitable for installing a temperature transmitter (Order No. 52008794)
or for four additional terminals {Order No. 52008938). — See also Page 12, section 3.3.4.
= Order number: 52006152
Additional weight for FMX167 with outer diameter = 22 mm (0.87 in) and
outer diameter = 29 mm (1.15 in)
M 14x1
Froo
Q| ®
21 8
Yy v =
222 | _
POI-FMX167xxx-00-xx-xX-x2-014
s To prevent sideways movement leading to measuring errors or to ensure that the device lowers
into a guide tube, Endress+Hauser provides additional weights.
You can screw several weights together. The weights are then attached directly to the FMX167.
For FMX167 with outer diameter = 29 mm {1.15 in), a maximum of 5 weights may be screwed
on to FMX167.
w Material: 1.4435 (AISI 316L)
s Weight: 300 g
® Order number: 52006153
Temperature transmitter TMT181 (4...20 mA)
= Temperature transmitter, 2-wire, preset for measuring range from -20...+80°C (-4...+176°F).
This setting offers an easily displayable temperature range of 100 K. Note that the Pt 100
resistance thermometer is designed for a temperature range of —10...4+70°C (+14...+158°F).
— See also Page 12, section 3.3.4.
» Order number: 52008794
18 Endress+Hauser
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Waterpilot FMX167 Accessoﬁes

Cabel mounting screw

» Endress+Hauser offers extension cable mounting screws to simplify the installation of the
FMX167 and to close the measuring opern. — See also Page 11, section 3.3.2.

» Material: 1.4301 (AISI 304)

» Order number for extension cable mounting screw with G 1 1/2 A thread: 52008264

» Order number for extension cable mounting screw with 1 1/2 NPT thread: 52009311

Terminals

» Four terminals in strip for FMX167 terminal box, suitable for wire cross-section of
0.08...2.5 mm?

® Order number: 52008938

Test adapter for FMX167 with outer diameter = 22 mm (0.87 in) and

outer diameter =29 mm (1.15 in)

M 14x1 | ®

A | sw22

22 AF

el W 1
7 ?3 AF
SW 12

[] 12 AF

l®
PO1-FMX1 67 2x3-00-XX-XX-22-01 3

Abb. 14: Test adapter

A Connection suitable for level probe FMX167

B Connection compressed air hose, internal diameter, quick hose gland 4 mm (0.157 in)

w Endress+Hauser offers a test adapter to simplify the function test of level probes.

s Note the maximum pressure for the compressed air hose and the maximum level probe overload.
{— For the maximum level probe overload refer to Technical Information for Waterpilot TI351P
or Internet: www.endress.com — Download)

s The maximum pressure for the supplied quick hose gland is 10 bar (145 psi).

u Adapter material: 1.4301 {AISI 304)

s Quick hose gland material: Anodized aluminum

» Adapter weight: 39 g

» Order number: 52011868

Endress+Hauser 19
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Waterpilot FMX167

20

Q-Pulse Id TMS1134

8 Trouble-shooting

8.1 Faults on Waterpilot FMX167 and

Waterpilot FMX167 with optional Pt 100

Error description

Cause

Action

No measuring signal

Connection of 4...20 mA line
incorrect

Connect device acc. to section 4.1,
Page 13.

No supply voltage over 4...20 maA line

Check current loop.

Supply voltage too low (min. 10 V DC)

~ Check supply voltage.

— Total resistance grater than max.
load resistance, refer to section 4.1,
Page 15.

Waterpilot defective

Replace Waterpilot.

Temperature measuring value
inaccurate/incorrect {only with
Waterpilot FMX167 with Pt 100}

Pt 100 connected to 2-wire circuit,
line resistance not compensated

— Compensate line resistance.
— Connect Pt 100 as 3-wire or 4-wire
circuit.

8.2 Faults of temperature transmitter TMT181

Error description

Cause

Action

No measuring signal

Connection of 4...20 mA line
incorrect

Connect device acc. to section 4.1,
Page 13.

No supply voltage over 4...20 mA line

Check current loop.

Supply voltage too low (min. 8 V DC)

— Check supply voltage.

~ Total resistance grater than max.
load resistance, refer to section 4.1,
Page 13.

Error current < 3,6 mA or > 21 mA

Connection of Pt 100 incorrect

Connect device acc. to section 4.1,
Page 13.

Connection of 4...20 mA line
incorrect

Connect device acc. to section 4.1,
Page 13.

Pt 100 resistance thermometer
defective

Replace Waterpilot FMX167.

Temperature transmitter defective

Replace temperature transmitter.

Measuring value inaccurate/incorrect

Pt 100 connected in 2-wire circuit,
line resistance not compensated

- Compensate line resistance.
- Connect Pt 100 as 3-wire or 4-wire
circuit.

Active 10/12/2014
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8.3 Spare Parts

% Note!

You can order spare parts directly from your nearest Endress+Hauser Service Organisation.

Membrane protective cap
for FMX167 with outer diameter = 22 mm (0.87 in) and outer diameter = 29 mm (1.15 in)

m 5 pieces in set
= Order No.: 52008999

for FMX167 with oter diameter = 42 mm (1.66 in)
a Order No.: $17755-0000

Pressure compensation set
» Set, comprising Teflon filter (10 pieces) and sleeve {5 pieces) for extension cable
= Order No.: 52005578

9 Technical Data

For technical data, please refer to the Technical Information for Waterpilot TI351P
(— see also: www.endress.com — Download).

Endress+Hauser _ . 21
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People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erklérung zur Kontamination und Reinigung

Please reference the Return Authorization Number {RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N I | l I t | | clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

0 . Bitte geben Sie die von E+H mitgeteilte Riickiieferungsnummer (RA#] auf allen Lie{erpapieren an und vermerken Sie diese
auch auBen auf der Verpackung. Nichtbeachtung dieser Anweisung fihmt zur Ablehnung ihrer Lieferung.

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 atiach 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 Aufirag bearbeitet werden kann. Bringen Sie diese unbedingt aulSen an der
Verpackung an.

Type of instrument / sensor Serial number
Gerate-/Sensortyp Seriennummer

[3 used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerdt in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur. 3] {°C}  Pressure / Druck {psi] {Pa}
Conductivity / Leitfzhigkeit [uS/em]  Viscosity / Viskositat lcp) [mm?/s)

Medium and warnings A A \ A /

Warnhinweise zum Medium . & A

‘ . — T s A
Medium /concentration | Identification | flammable toxic corrosive irritant other harmless
Medium /Konzentration| CAS No. eneziindlich giftig dtzend gfggg{tjilfl?celﬁ- 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; umweltgefihriich; biogeféhriich; 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. / fhre Auﬁrégsnr.

“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 bestétigen, die vorliegende Erklérung nach unserem besten Wissen wahrheitsgetreu und volistindig ausgefiillt zu haben. Wir bestétigen

weiter, dass die zurtickgesandten Teile sorgfaltig gereinigt wurden und nach unserem besten Wissen frei von Rlickstdnden in gefahroringen-
der Menge sind.”

(place, date / Ornt, Datum) A Name, dept./ Abt. {please print / bitte Drickschrif) Signature / Unterschrift
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About this document

WEEA

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

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.

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 R

The dot set in front indicates a list with no implied seque. ... .

Action

This arrow indicates a single action.

Sequence

Numbers set in front indicate successive steps in a procedure.
n
o
[41]
«Q
m
z
=
B
N
x©
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For your safety

s
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2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
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/EWGY) and
LVD (73/23/EWG) and fulfills NAMUR recommendation NE 21.

QEdnDlg WiS1134
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For your safety

WEEA

Conformity has been judged according to the following
standards:;

» EMC:
— Emission EN 50081
— Susceptibility EN 50082

e LVD:ENGB1010

2.7 Safety instructions for Ex areas

Please note the Ex-specific safaty information for installation 1
and operationin Ex areas. These salety instructions are part of

the operating instructions manual and come with the Ex-
approved instruments. ‘

2.8 Environmental instructions

Protaction 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 environrmenial protection. The environment man-
agement system is certified according to OIN EN 1SC 14001,

Please help us fulfil this pbligation by observing the environ-
mental instructions in this manual:

e Chapter "Packaging, transport and storage”
# Chapter "Disposal’

——

"

¥

BZ LI L0-N3-16502
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Product description

Scope of delivery

‘ponents

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 "Safely 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

Fig. 1: VEGADIS 12 without display
Adjustment insert

Cover

Housing

Breather facility

AW~

VEGRSIS 2451134
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Product description

Area of application

Functional principle

Supply

Fig. 2: VEGADIS 12 with display
Adjustment insert

Indication

Cover

Housing

Breather facifity

oWy

3.2 Principle of operation

VEGADIS 12 is an adjustment and indicating unit for the
tollowing VEGA pressure transmitters:

e VEGAWELL 72 4 ... 20 mA/HART
e VEGABAR 74 4 ... 20 mA/HART
s VEGABAR 75 4 ... 20 mA/HART

VEGADIS 12 has the following functions:

e atmospheric pressure compensalion for the pressure
transmitter

e Adjustment of the pressure transmitter

e Indication of the measured value {optionaf)

VEGADIS 12 is iooped in the supply and signal circuit of == -
pressure transmitter and requires no separate external ern
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 additional
adjustment elements for scaling of the indication are inte-
grated.

geLLL0-N3- 16502
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Product description

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
| ure

3.4 Packaging, transport and storage

Your instrument was protected by packaging during transport.
Its capacity to handle normal lcads 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
fransit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up o 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 ocpen

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation
Avoiding mechanical shock and vibraticn

Sicrage and transport temperature see “Supplemant -
Technical data - Ambient conditions”
» Relative humidity 20 ... 85 %

Active T0/12720T4
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Mounting

Installation position

Moisture

Mounting versions

e

4 Mounting
4.1 General instructions

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 aimospheric pressure on the breather
faciiity as wel! as on the measurement loop. Otherwise the
measured value can be adulterated.

Use the recommended cables (see chapter "Connecting to
power suppfy") and tighten the cable gland.
4.2 Mounting instructions

VEGADIS 12 can be mounted as follows:

e on carrier rail 35 x 7.5 according to EN 50022
« on mounting plate or on the wall

A%uise 1d TMS 1134
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Connecting to power supply

Note safety instructions

Take note of safety
instructions for Ex @
applications

:ting connection cable

5 Connecting to power supply
5.1 Preparing the connection

Always keep in mind the following safety instructions:
e Connect only in the complete absence of line voltage

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGABOX 01 or VEGADIS 12 is connected with standard two-
wire cable without screen. An outer cable diameterof 5... 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

QEGkeIS 12151134
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Cannecting to power supply

Select connection
cable for Ex applica- @
tions

Cable screening and ground-
ing

Cable screen and grounding
for Ex applications

Take note of the corresponding installation regulations for Ex
applications.

if screened cable is necessary, connect the cable screen on
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 cerarnic capacitor
{e. g. 1 nF, 1500 V), The low frequency potential equalis— "1
currents are thus suppressed, but the protective effect ag t
high frequency interferenca signals remains.

In Ex applications, one-sided grounding on the sensor is
recommended, see EN 6§0079-14.

5.2 Connection procedure
Proceed as follows:

1 Unscrew the housing cover
2 Loosen compression nut of the cable entry

3 Rermove approx. 10 cm of the cable mantle, strip approx.
1 ¢cm insulation from the individual wires

4 Insert the cable into VEGADIS 12 through the cable entry
Loosen screw terminals with a screwdriver

6 Insert the wire ends into the open terminals according to
the wiring plan

7 Tighten screw terminals again

8 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.
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Connecting to power supply

Wire assignment, connection
cable pressure transmitter

Connection of VEGADIS 12
without display

i

5.3 Wiring plan

Fig. 4: Wire assignment, connection cable

[S, 0 N AL CRECY

brown (+): to power supply or to the processing system
blue (-): to power supply or to the processing system
yellow: for adjustment information of VEGADIS 12
Screen

Breather capillaries with filter element

21 OO‘OO

21 2161718 —l:

.
worusep | |44 _§
i
|
1
1
i
T
]
[

YEGADIS 12

Flg 5: Terminal assignment, VEGADIS 12

[S, -V ANLCREY

To power supply or the processing system
Control instrument (4 ... 20 mA measurement)
Screent)

Breather capillanies

Suspension cable

Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

QEGAOIS 1151134
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Connecting to power supply

Connection of VEGADIS 12

with display

Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1

2 blue (-) 2

3 Yellow 3

T OXSPLAY
e o Y
ero oo
o] oo 4] .
leeee(leced loee
I-T7TT2T IEARALT o KD
[ DUBPLAY qal
—~ vipadss [2 y
|
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[}
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I [ @
( i
| |
| 1 .
|
® L@
Fig. 6: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2  Control instrument (4 ... 20 mA measurement)
3  Screen?
4  Breather capillanes
5  Suspension cable
6  for indication
Wire number Wire colour/Polarity Terminal VEGAD . _
12
1 brown (+) 1
2 blue (-) 2
3 Yellow 3

2 Connect screen to ground terminal. Connect ground terminal-on the outside
of the housing as prescribed. The two terminals are gatvanically connected.
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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

20591-EN-071128
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Set up

6 Set up

6.1 Adjustment of the pressure transmitter
Adjustment volume e zero - measuring range begin

e span - measuring range end
e i - Integration time

Adjustment elements

VEBA k

TRANSMITTER
D | | orerer @
—®

el

eooe|leeed eeoe

HeTal

7 -
[mmswnzn ol used ¥ o é I
\; VEGADSS 12

Fig. 7: Adjustment elements of VEGADIS 12 without display
1 Rotary switch: choose the requested function

2 [+] key, change value (rising)

3 [-] key, change value (falling)

P
T
/ \&H

A

5

SPAN POINT

3 @e 2

- -

hmnsmrrsn DISPLAY l # 4 Zom ¢
A '
\ VEGADIS 12

Fig. 8: Adjustment elements of VEGADIS 12 with display

Rotary switch pressure transmitter; Select requested function
[+] key, change adjustment value (rising)

[-] key, change adjustment value (falling)

Rotary swilch indication: choose the requested function

[+] key. change scaling (rising)

[-] key, change scaling (falling)

N W -
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Set up

Adjustment system

Adjustment steps, adjustment

Adjustment steps, integration
time

e The requested function is selected with the rotary switches
With the [+] and [-] 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 1o 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 vessel or increase process pressure

Set a current of 20 mA with the f+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"

10 Ciose the housing cover

The adjustmentdata are effective, the cutputcurrent4 ... 20 mA
corresponds to the actual level or pressure.

o~ o0 &2 W RN =

Information:
The corresponding current values must be calculated and set
respectively for adjustment with part fillings or emptyings.

Example: For a part emptying 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 caiculates the
values for full and empty.

Proceed as follows tor the adjustnient of the integration time
with VEGADIS 12;

Open housing cover
2 Set rotary switch to "fi"

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 [+]
key once,

AEFREIS tRs1134
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Set up

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 a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close the housing cover

6.2 Indication scaling

®\:5"
O

-

158559

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.q. 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 O s W

o]

Afrulse Id TMS1134

Active 10/12/2014 PageviRaabig A2

821 120-N3-16S0¢2



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual
Set up

The adjustmentdata are effective, the output current 4 ... 20 mA
corresponds to the actual level.

20591-EN-071128
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Maintenance and fault rectification

Reaction in case of failures

- ‘Causes of maifunction

Fault rectification

24 hour service hotline

Check pressure compensa-
tion

Checking the 4 ... 20 mA sig-
nal

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 fai
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 as well
as the atmospheric pressure compensation. The procedure is
described below. Further comprehensive diagnostics can be
carried out on a PC with the software PACTware™ and the
suitable DTM. In many cases, the causes can be determined in
this way and faults can be rectified.

However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.

The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charge:

First of all open the housing cover. The indicated measured
value must not change. However, if the indicated value
changes nevertheless, the compensation ot 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.

Q@¢ePulse Id TMS1134
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Maintenance and fault rectification

-Reaction after fault rectifica-
tion

4 ... 20 mA signal not stable

e |evel fluctuations

= Adjust integration time via PACTware™
¢ 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

~
N

... 20 mA signal missing
Wrong connection to power supply

- Check connection according lo 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 oo high
- Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
o ¢lectronics 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.

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
s Clean the instrument and pack it damage-proof

YBBADIR 1151134
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Maintenance and fault rectification

VEEA

Aftach the completed torm and, if need be, also a safely
data sheet outside on the packaging

Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on ouf
webhsite www.vega.com under: "Company - VEGA world-
wide"
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Dismounting

AN

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.

YFGEDIE 151134
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9 Suppliement

9.1 Technical data .

General data l
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571

Materials .
— Housing plastic PBT i
— Ground terminal 316Ti/316L

— Inspection window of the indication

Weight approx. 0.5 kg (1.102 lbs)

Ambient conditions
Ambient temperature

— without display -40 ... +85 °C (-40 ... +185 °F) ,
— with display -20 ... +70 °C (-40 ... +158 °F) !
Storage and transport temperature -40 ... +85 °C (-40 ... +185 °F)

Electromechanical data
Cable gland 2 x cable entry M20 x 1.5 (cable- 5 ... 9 mm)

Screw terminals for wire cross-section up to 2.5 mm? (AWG 14)

Indicating and adjustment elements

Adjustment elements 2 x 2 keys, 2 x 1 rotary switch
Adjustment elements with display 2 keys, 1 rotary switch
Display (optional) 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 VEGAWELL 72 4 ... 20 mA/HART, VEGABAR
74, VEGABAR 75

Connection cable to the sensor VEGA special cable with breather capillaries

Cable length max. 200 m

Voltage supply o

Supply voltage a

-~ without display 12...36 VDC "

—  with display 17 ...36V DC Z
2
S
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VE@ Supplement

Load without display see diagram in the operating instructions
manual of the respective sensor

Electrical protective measures
Protection IP 65
Overvoltage category i

Protection class 1]

Approvals®
ATEX ia ATEX Il 2G EEx ia IC T6

3 Deviating data in Ex applications: see separate safety instructions.

YEGAPIS 18151134 Active 10/12/2014 Page 336 of 428



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

9.2 Dimensions

VEGADIS 12 without display

100mm (3 15/¢") 72mm (2 53/g4")

o VERA | T\

139mm (5 15/33%)
pIN—
130mm (5 /")

|

] d

Fig. 10: VEGADIS 12 without display (protective cover optional)

VEGADIS 12 with display

38mm & 82mm (3 15/g47)
11/ CAN
(1) %,
A
=N \
bl
~| % o
~ 5| = 8
o 33 =)
513 E ]
vl T e £
g £ 8 @ &
| " - ©
8 - o

—J
M20x1.5 —/

Fig. 11: VEGADIS 12 with display
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Supplement

9.3 Industrial property rights

9.4 Trademark

VEGA product lines are globat protected by industrial property rights.
Further information see http://www.vega.com
Only in U.S.A.: Further information see patent labet at the sensor housing.

VEGA Produktfamilien sind weltweit geschiitzt durch gewerbliche Schutzrechte.
Nahere Informationen unter http://iwww.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://iwww.vega.com.

VEGA lineas de productos estan protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacidn revise la pagina web http://iwww.vega.com

Pvinut npogyxyum hupmest BETA 3a3umu)aloTcs no BCemy mypy npasamy Ha
UHTENNEeXTYanbHY COBCTBEHHOCT,
HanbHeitiuylo uHdopMaymio cMoTpuTe Ka caite hitp://www.vega.com

VEGAR I RELREHHIR=RRY.
it —HE LB DR <http://www.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.

PRSP 34
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ME@/A Printing date: 28.05.2008

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
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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 chapler "Product description”.

- L)

Instructions manuals for accessories and replacement
paris

Tip:

To ensure reliable setup and operation of your VEGABAR 74,

we offer accessories and replacement parts. The associated
documents are:

o

¢ Supplementary instructions manual 32036 "Welded socket
and seals"

e Operaling instructions manual 32798 "Breather housing
VEGABOX 02"

o Operating instructions manual 20591 “External indicating
and adiustment unit VEGADIS 12"

28432-EN-070718

VEGABAR 74 - 4 ... 20 mA/HART )
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About this document

1 About this document

1.1 Function

This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group

This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used

Information, tip, note
This symbol indicates helpful additional information.

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 resuit.

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.

Sequence
Numbers set in front indicate successive steps in a procedure.

" VEGABAR 74 - 4 ... 20 mA/HART
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For your safety

VEEA

2 For your safety

2.1 Authorised persorinel

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 refiability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.

Due to safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overtill 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.

VEGABAR 74 - 4 ... 20 mA/HART
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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 épproval markings and safety tips

The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity

VEGABAR 74 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendation NE 21 and is in CE conformity
with LVD (73/23/EWG).

Conformity has been judged according to the following
standards:

¢ EMC:

- Emission EN 61326: 2004 (class B)

— Susceptibility EN 61326: 2004 including supplement A
e LVD: EN 61010-1: 2001

VEGABAR 74 is not subject to the pressure device guideline.?

2.7 Fulfilling NAMUR recommendations
VEGABAR 74 fulfills the following NAMUR recommendations:

e NE 21 (interference resistane and emitted interference)

e NE 43 (signal level for failure information)

o NE 53 (compatibility sensor and indicating/adjustment
components)

VEGA instruments are generally upward and downward
ccmpatible:

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™,

W Due to the flush diaphragm, no own pressure compariment is formed.

VEGABAR 74 - 4 ... 20 mA/HART
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For your safety

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:

o Chapter “Packaging, transport and storage”
o Chapter "Disposal*

VEGABAR 74 - 4 ... 20 mA/HART

Active 10/12/2014

Page 348 of 412



SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

Product description ME(EA

3 Product description

3.1 Configuration

Scope of delivery The scope of delivery encompasses:

e VEGABAR 74 pressure transmitter

e Documentation

this operating instructions manual

Test certificate for pressure transmitters
Ex-specific "Safety instructions" (with Ex-versions)
if necessary, further certificates

Components VEGABAR 74 consists of the following components:

e Process fitting with measuring cell
e Housing with electronics
e Connection cable (direct cable outlet)

The components are available in different versions.

b

Fig. 1: Example of a VEGABAR 74 with process fitting G1% A
1 Connection cable

2  Housing with electronics

3  Process fitting with measuring cell

81.,0.0-N3-¢Ev8e
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Product description

Area of application

Functional principle

Supply

3.2 Principle of operation

VEGABAR 74 is a pressure transmitter for use in the paper,
food processing and pharmaceutical industry. Thanks to the
high protection class IP 68/IP 69K it is particularly suitable for
use in humid environment. Depending on the version, it is used
for level, gauge pressure, absolute pressure or vacuum

" measurements. Measured products are gases, vapours and

liquids, also with abrasive contents.

The sensor element is the CERTEC® measuring cell with
flush, abrasion resistant ceramic diaphragm. The hydrostatic
pressure of the medium or the process pressure causes a
capacitance change in the measuring cell via the diaphragm.
This change is converted into an appropriate output signal and
outputted as measured value.

The CERTEC® measuring cell is also equipped with a
temperature sensor. The temperature value can be processed
via the signal output.

Two-wire electronics 4 ... 20 mA/HART for power supply and
measured value transmission over the same cable.

The supply voltage range can differ depending on the
instrument version.

The data for power supply are stated in chapter "Technical
data" in the "Supplement".

3.3 Operation

VEGABAR 74 4 ... 20 mA/HART can be adjusted with different
adjustment media:

e with external adjustment/indication VEGADIS 12

e an adjustment software according to FDT/DTM standard,
€.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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VEEA

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

3.4 Packaging, transport and- storage

Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.

The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For 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

o 06 0 0o o

Storage and transport temperature see “Supplement -
Technical data - Ambient conditions”
o Relative humidity 20 ... 85 %

10
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Materials, wetted parts

Temperature limits

Connection

o

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

il

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.

Information:

VEGA recommends the breather housing VEGABOX 02 or the
indication/adjustment VEGADIS 12. Both contain terminals
and a ventilation filter for pressure compensation. For
mounting outdoors, a suitable protective cover is available.

VEGABAR 74 - 4 ... 20 mA/HART
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VEEA

Sealing/Screwing in threaded
versions

Sealing/Screwing in flange
versions

Sealing/Screwing in hygienic
fittings

4.2 Mounting steps

Seal the thread with teflon, hemp or a similar resistant seal
material on the process fitting thread 12 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/JANSI 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".

VEGABAR 74 - 4 ... 20 mA/HART
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5 Connecting to power supply

5.1 Preparing the connection

Note safety instructions Always keep in mind the following safety instructions:

e Connect only in the complete absence of line voltage

s If overvoltage surges are expecled, versions with inte-
graled overvoltage arresters should be used or external
overvoltage arresters should be installed

Tip:

We recommend the version of VEGABAR 74 with integrated
overvoltage arrester or VEGA type USB62-36G.X as external
overvoltage arreaster.

U1

instructions for Ex regulations, conformity and type approval certificates of the

Take note of safety @ In hazardous areas you should take note of the appropriate
applications sensors and power supply units.

Select power supply Power supply and current signal are carried on the same two-
: wire cable. The voltage supply range can differ depending on
the instrument version.

The dala 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
6590, VEGADIS 371 as well as all VEGAMETs meet this
requirement. When using one of these instruments, protection
class il is ensured for VEGABAR 74.

Bear in mind the following factors regarding supply voltage:

e Output voltage of the power supply unit can be lower under
nominal load {with a sensor current of 20.5 mA or 22 mA in
case of fault message)

¢ 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 interference
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 recommend as standard practice the
use of screened cable.

Fig. 3: Connection of VEGABAR 74
1 Direct connection
2 Conneclion vig VEGABOX 02 or VEGADIS 12

Cable screening and ground-  If screened cable is necessary, connect the cable screen on

ing 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 of a
capacitor or a separate potential equalisation.

81L0L0-N3-CEVBS
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5.2 Connection procedure

Direct connection . Proceed as follows:
1 Wire the connection cable up to the connection compart-
ment. The bending radius must be at least 25 mm.2

2 Connect the wire ends to the screw terminals according to
the wiring plan

Via VEGABOX 01 or VEGADIS Proceed as follows:

12
1 Snap connection housing onto the carrier rail or screw it to
the mounting plate
2 Loosen the cover screws and remove the cover
3 Insert the cable through the cable entry into the connection
housing housing
4 Loosen the screws with a screwdriver
Insert the wire ends into the open terminals according to
the wiring plan
6 Tighten the screws with a screwdriver
7 Check the hold of the wires in the terminals by lightly
pulling on them
8 Tighten the compression nut of the cable entry. The seal
ring must completely encircle the cable
9 Connect the supply cable according to steps 3to 8
10 Screw the housing cover back on
The electrical connection is finished.
©
=
o
~
<
EIJ 2 The connection cable is already preconfectioned. After shortening the ca-
g ble, fasten the type plate with support again to the cable.
>
N
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Connecting to power supply

Direct connection

Connection via VEGABOX 02

5.3 Wiring plan

Fig. 4: Wire assignment, connection cable

1 brown (+): to power supply or to the processing system

2  blue (-): to power supply or to the processing system

3 yellow: is only required with VEGADIS 12, otherwise connect to minus or
with VEGABOX 01 to terminal 3%

4  Screen

5  Breather capillaries with filter element

Ggﬁzw
o] O\ ||
| @0)@ |+
| @1[0)@ |»
N @O [i—————
Qol@]- ‘
2 20 @ P—----

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the processing system

2 Screem
Wire number Wire colour/Polarity VEGABAR 74 terminal
1 brown (+) 1
2 blue (-) 2
3 Yellow 2
Screen Ground

3  For customer-specific versions already connected with blue (-) when being

shipped.

4 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

16
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Connection via VEGADIS 12
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Fig. 6. Terminal assignment, VEGADIS 12

Screerd)

LE IS S LT B

Suspension cable

Breather capiflaries

To power supply or the pracessing system
Confrol insfrument {4 ... 20 mA measurement)

Wire number

Wire coloui/Polarity

Terminal VEGADIS
12

1 brown (+} 1
2 blue (-} 2
k! Yellow 3

% Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connecied.

VEGABAR 74 - 4 .. 20 mA/HART
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Set up

Adjustment 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

e zero - measuring range begin
e span - measuring range end
e i - Integration time

ZJ VEBA \

—®

/

mg VIR

Peeeed
< (VAT o

——
[rmusun-ren o ¥ o @

\ \ vEG:J: 12 (

Fig. 7: Adjustment elements of VEGADIS 12

1 Rotary switch: choose the requested function
2 [+] key, change value (rising)

3 [-] key, change value (falling)

With the rotary switch the requested function is selected
With the [+] and [-] keys, the signal current or the
integration time ‘are adjusted

o Finally the rotary switch is set to position "OPERATE"

The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.

Proceed as follows for adjustment with VEGADIS 12:

1 Open housing cover
2 Connect hand multimeter to terminals 10 and 12
3 Meas. range begin: Set rotary switch to "zero"

18
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Empty the vessel or reduce process pressure
Set a current of 4 mA with the [+] and [-] keys
Meas. range end: Set rotary switch to "span”
Fill the vessel or increase process pressure
Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"

10 Close housing cover

@ N O O

The adjustment data are effective, the outputcurrent4 ... 20 mA
corresponds to the actual level.

Adjustment steps, integration  Proceed as follows for the adjustment of the integration time
time with VEGADIS 12:

1 Open housing cover

2 Set rotary switch to "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 to reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE’
7 Close housing cover

Adjustment steps, scaling The display outputs the current 4 ... 20 mA as bar graph and
digital value.

With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.

You can scale the digital value to any value between -9999 ...
+9999 via the adjustment module.

Proceed as follows for scaling the indication of VEGADIS 12:

Open housing cover

Initial value: Set rotary switch to "zero"

Set the requested value, e.g. 0 with the [+] and [-] keys
Final value: Set the rotary switch to "span"

Set the requested value, e.g. 1000 with the [+] and [-] keys
Decimal point: Set the rotary switch to “point"

With the [+] and [-] keys you can adjust the requested
value, e.g. 8888 (no decimal point)

N O O s WD -

28432-EN-070718
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8 Set rotary switch to "OPERATE"
9 Close housing cover
The adjustment data are effective, the outputcurrent4 ... 20 mA
corresponds to the actual level.

20 VEGABAR 74 - 4 ... 20 mA/HART
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7 Setup with PACTware™

7.1 Connect the PC with VEGACONNECT 3

Connecting the PC to the
signat cable ’ = °
Power supply
Fig. 8: Connecting the PC to the signal cable
1 RS232 connection (with VEGACONNECT 3) or USB connection (with
VEGACONNECT 4)
2 VEGABAR 74
3  HART adapter cable
4 HART resistance 250 Ohm (optional depending on the processing)
Necessary components:
¢ VEGABAR 74
e PC with PACTware™ and suitable VEGA DTM
e VEGACONNECT 3 or 4 with HART adapter cable (art. no.
2.25397)
o HART resistance approx. 250 Ohm
o Power supply unit
] Note:
i With power supply units with integrated HART resistance
(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary (e.g. VEGATRENN 149A, VEGA-
DIS 371, VEGAMET 381/624/625, VEGASCAN 693). In such
cases, VEGACONNECT 3 can be connected parallel to the
© 4 ... 20 mA cable.
~
(=)
~
<
P
L
&
g
[+ 5]
[aV)
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VEEA

Connection via HART

e

7.2 Connect the PC with VEGACONNECT 4

fresiS]

1

I
;
= o ‘e

R
‘llsll\.'—A

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 paralleltothe 4 ... 20 mA
cable.

22
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7.3 Parameter adjustment with PACTware™

Further setup steps are described in the operating instructions
manual "DTM Collection/PAC Tware™" 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.

=t

All currently available VEGA DTMs are provided in the DTM
Collection on CD and can be obtained {rom the responsible
VEGA agency for a token fee. This CD includes also the up-to-
date PACTware™ version. The basic version of this CTM
Collection incl. PACTware™ is also available as a tree-of-
charge download from the Internet.

Go via www.vega.com and "Downloads" to the item "Soft-
wareg".

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 POM. For older versions of AMS™ and
PDM, a free-ol-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 tc document or save the parameter
adjustment data. They are hence available for multiple use or
service purposes.

The VEGA DTM Collection and PACTware™ in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

28432-EN-070718
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Reaction in case of failures

Causes of malfunction

Fault rectification

24 hour service hotline

Checking the 4 ... 20 mA sig-
nal

8 Maintenance and fault rectification

8.1 Maintenance

When used as directed in normal operation, VEGABAR 74 is
completely maintenance free.

8.2 Fault clearance

The operator of the system is responsible for taken suitable
measures to remove interferences.

VEGABAR 74 offers maximum reliability. Nevertheless faults
can occur-during operation. These may be caused by the
following, e.g.:

Sensor

Process

Supply

Signal processing

The first measures to be taken are to check the output signals
as well as 1o evaluate the error messages via the indicating
and adjustment module. The procedure is described below,
Further comprehensive diagnostics can be carried out on a PC
with the software PACTware™ and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.

However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.

The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the suppor 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 suilable measuring
range according to the wiring plan.
? 4 ... 20 mA signal not stable

e Level fluctuations

= Adijust integration time via PACTware™

& no almospheric pressure compensation

- Check the capiltaries and cut them clean

24
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-> Check the pressure compensation in the housing and
clean the filter element, if necessary

? 4 ... 20 mA signal missing

e Wrong connection to power supply

- Check connection according to chapter "Connection
steps" and if necessary, correct according to chapter
"Wiring plan”

e No voltage supply

- Check cables for breaks; repair if necessary

e supply voltage too low or load resistance too high

- Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
e electronics module or measuring cell defective
- Exchange instrument or return instrument for repair

in Ex applications, the regulations for the wiring of intrinsically
@ safe circuits must be observed.

Reaction after fault rectifica-  Depending on the failure reason and measures taken, the
tion steps described in chapter "Set up" must be carried out again,
if necessary.

8.3 Instrument repair
If a repair is necessary, please proceed as follows:

You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: *Downloads - Forms
and certificates - Repair form".

By doing this you help us carry out the repair quickly and
without having to call back for needed information.

e Print and fill out one form per instrument

o Clean the instrument and pack it damage-proof

e Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

e Please ask the agency serving you for the address of your

© return shipment. You can find the respective agency on our
5 website www.vega.com under: "Company - VEGA world-
S wide"
=
w
o\
(o]
oy
[+ 0]
o
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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 etc.

Take note of chapters “Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

9.2 Disposal

The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.

WEEE directive 2002/96/EG

This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws (in Germany, e.g.
ElektroG). Pass the instrument directly on to a specialised
recycling company and do not use the municipal collecting
points. These may be used only for privately used products
according to the WEEE directive.

Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.

Materials: see chapter “Technical data"

If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

8120.0-N3-cev8c
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Supplement

10 Supplement
10.1 Technical data

General data

Manufacturer

Type name

Parameter, pressure
Measuring principle
Communication interface

VEGA Grieshaber KG, D-77761 Schiltach
VEGABAR 74 )

Gauge pressure, absolute pressure, vacuum
Ceramic-capacitive, dry measuring cell
None

Materials and weights

Material 316L corresponds to 1.4404 or 1.4435

Materials, wetted parts
— Process fitting

— Diaphragm

— Seal

— Seal process fitting thread G A,
G1 A

Materials, non-wetted parts
Housing

Ground terminal
Connection cable

type label support on cable

Weight

316L
sapphire ceramic® (99.9 % oxide ceramic)

FKM (e.g. Viton), Kalrez 6375, EPDM, Chem-
raz 535

Klingersil C-4400

316L
316Ti/316L
PUR, FEP, PE
PE-HART

0.8 ... 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 (ti: 0s, 0 ... 63 %)
NE 43

Additional output parameter - temperature

28432-EN-070718

Processing is made via HART-Multidrop
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Range -50 ... +150 °C (-58 ... +302 °F)
Resolution 1°C (1.8 °F)
Accuracy : '
- intherange of 0 ... +100°C +3 K
(+32 ... +212 °F)
~ intherange of -50 ... 0 °C typ. +4 K

(-58... +32°F)and +100 ... +150°C
(+212 ... +302 °F)

Input variable

Adjustment

Zero adjustable

Span adjustable
Recommended max. turn down

-20 ... +95 % of the nominal measuring range
3.3 ... +120 % of the nominal measuring range

10:1

Nominal measuring ranges and overload resistance

Nominal range

Overload, max. pressures

Overload, min. pressure

Gauge pressure

.. 0.1 bar/0 ... 10 kPa

15 bar/1500 kPa

-0.2 bar/-20 kPa

.. 0.2 bar/0 ... 20 kPa

20 bar/2000 kPa

-0.4 bar/-40 kPa

.. 0.4 bar/0 ... 40 kPa

30 bar/3000 kPa

-0.8 bar/-80 kPa

.. 1 bar/0 ... 100 kPa

35 bar/3500 kPa

-1 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

jary

bar/-100 kPa

o|lojo|]o|lo|jo|lojOo]| O

.. 60 bar/0 ... 6000 kPa

200 bar/20000 kPa

'
-

bar/-100 kPa

-1...0bar/-100 ... 0 kPa

35 bar/3500 kPa

g

bar/-100 kPa

-1 ... 1.5 bar/-100 ... 150 kPa

50 bar/5000 kPa

'
-

bar/-100 kPa

-1 ... 5 bar/-100 ... 500 kPa

65 bar/6500 kPa

-

bar/-100 kPa

-1 ... 10 bar/-100 ... 1000 kPa

90 bar/9000 kPa

-

bar/-100 kPa

-1 ... 25 bar/-100 ... 2500 kPa

130 bar/13000 kPa

jry

bar/-100 kPa

-1 ... 60 bar/-100 ... 6000 kPa

300 bar/30000 kPa

-

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
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Nominal range

Overload, max. pres-
sure6)

Overload, min. pressure

-0.2 ... 0.2 bar/-20 ... 20 kPa

30 bar/3000 kPa

-0.8 bar/-80 kPa

-0.5 ... 0.5 bar/-50 .... 50 kPa

35 bar/3500 kPa

-1 bar/-100 kPa

Absolute pressure

.. 0.1 bar/0 ... 10 kPa

15 bar/1500 kPa

.. 1 bar/0 ... 100 kPa

35 bar/3500 kPa

.. 2.5 bar/0 ... 250 kPa

50 bar/5000 kPa

65 bar/6500 kPa

.. 10 bar/0 ... 1000 kPa

'90 bar/9000 kPa

.. 25 bar/0 ... 2500 kPa

130 bar/13000 kPa

0
0
0
0 ... 5bar/0 ... 500 kPa
0
0
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
+15 ... +25 °C (+59 ... +77 °F)

— Temperature
— Relative humidity
— Air pressure

Determination of characteristics

Characteristics
Reference installation position
Influence of the installation position

45...75%

860 ... 1060 mbar/86 ... 106 kPa

(12,5 ... 15.4 psi)

Limit point adjustment according to

IEC 61298-2
linear

upright, diaphragm points downward
<0.2 mbar/20 Pa (0.003 psi)

Deviation determined according to the limit point method according to IEC 607707

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation
— Turn down 1:1 up to 5:1
— Turn down up to 10:1

<0.075 %
<0.015 % x TD

Deviation with absolutely flush process fittings EV, FT

—  Turn down 1:1 up to 5:1
— Turn down up to 10:1

28432-EN-070718

<0.05 %
<0.01 % x TD

7 Incl. non-linearity, hysteresis and non-repeatability.

VEGABAR 74 - 4 ... 20 mA/HART
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Deviation with absclute pressure measuring range 0.1 bar
—  Turn down 1:1 up to 5:1 <0.25% x TD

—  Turn down up to 10:1 <005% xTD

Influence of the product ar ambient temperature

Applies to digital HART interface as well as to analogue current cutput 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span,

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 ... +100 °C {+212 °F), reference temperature
20 °C {68 °F):

Average temperature coefficient of the zero signal

— Turn down 1:1 <0.05 %10 K
— Turn down 1:1 up to 5:1 <0.1 %10 K
— Turn down up to 10:1 <015 %10 K

Quitside the compensated temperature range:

Average temperature coefficient of the zero signal
— Turn down 1:1 typ. <0.05 %10 K

Thermal change of the current output
Applies also to the analogue 4 ... 20 mA current output and refers to the set span.
Thermal change, current output <0.15 % at -40 ... +80 °C (-40 ... +176 °F)

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA,
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Long-term drift of the zero signal <(0.1 % x TD)/1 year

Total deviation {similar to DIN 16086)

The total deviation {max. practical deviation) is the sum of basic accuracy and long-term
stability:

Frotai= Fped + Faan

Feed = Y((F1)? + (Fi)?)

with
Fta: Total deviation
Fpen: Basic accuracy
Faab: Long-term drift

81.0£L0-N3-cEvde
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— F5: Temperature coefficient (inffu-
ence of medium or ambient tem-
perature}

— Fx: Deviation

Ambient conditions

Ambient, storage and transport temperature :
- Connection cable PE -40 ... 460 °C {-40 ... +140 °F)

- Connectien cable PUR, FEP - +40 ... +85°C (40 ... +185 °F)

Process conditions

The specifications of the pressure stage are used as an overview. The specifications on the
type plate are applicable.

Pressure stage, process fitting

— Thread 316L PN 80

- Thread Alu PN 25

- Hygienic fittings 316L PN 10, PN 16, PN 25, PN 40

— Flange 316L, flange with extension PN 40 or 150 Ibs, 300 Ibs

316L

Product temperature depending on the measuring cell seal

- FKM (e.q. Viton) 20 ... +100 °C (-4 ... +212 °F)

- EPDM -40 ... +100 °C (-40 ... +212 °F), 1 h: 140 °C/
284 °F cleaning temperature

— Kalrez 6375 (FFKM} -10 ... +100 °C (+14 ... +212 °F}

— Chemraz 535 -30 ... +100 °C (-22 ... +212 °F}

Vibration resistance mechanical vibrations with 4 gand 5 ... 100 Hz®

Shock resistance Acceleration 100 g/6 ms®

Electromechanical data

Connection cable

— Configuration four wires, one suspension cable, one breather
. capillary, screen braiding, metal foil, mantle

—  Wire cross-section 0.5 mm? (AWG no. 20)

— wire resistance <0.036 Ohm/m (0.011 Chm/ft)

— Standard length 6 m (19.685 fi)

— max. length with VEGADIS 12 200 m (656.168 ft)

¥ Tesled according lo the regulations of German Licyd, GL directive 2.
®  Tested according to EN 60068-2-27.

28432-EN-070718
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~ Min. bending radius at 25 °C/77 °F

25 mm (0.985 in)

~ Diameter ) approx. 8 mm (0.315 in)
~ Colour - standard PE Black
~ Colour - standard PUR Blue
~ Colour - Ex-version Blue
Voltage supply
Supply voltage
~ Non-Ex instrument 12...36 VDC
~ EEx ia instrument 12...29 VvV DC
Permissible residual ripple
~ <100 Hz Ugs <1 V
~ 100 Hz ... 10 kHz Ugs <10 mV
Load see diagram
9
1000 T~~~ T T T T T T T T T T T T T e e e e e e e e e — i
I
I
M e | :
500 — : |1/®
o 2 |
290 T——— —— < ———= ' | :
| !
S — s &
12 14 16 18 20 24 % 28 29 30 32 %V
Fig. 10: Voltage diagram VEGABAR 74
1 HART load
2 Voitage limit Ex instrument
3 Voltage limit non-Ex instrument
4 Voltage supply
Load in conjunction with VEGADIS 12 see diagram

32
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-

e S

Fig.
1 HART load

RSN

Voltage supply

11: Voltage diagram VEGABAR 74 with VEGADIS 12

Voltage limit Ex instrument
Voltage limit non-Ex instrument

Integrated overvoltage protection

Nominal leakage current (8/20 ps)
Min. response time

10 kA
<25 ns

Electrical protective measures

Protection

IP 68 (25 bar)/IP 69K

Overvoltage category ]l

Protection class

Approvals'0

ATEX ia

Ship approvals
Others

ATEX I 1G EEx ia lIC T6; ATEX Il 2G
EExia lIC T6

GL, LRS, ABS, CCS, RINA, DNV
WHG

o 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’

3
2 -
=
€
€
‘2. ©41,6 mm
~ = (1 444"} ~
) % a
£ [
£ £ €
I~ o €
w wn n
o [ o]
&~
SW27mm £l £ £l SW 46 mm
(116" ) El 8 E|3 SW 27mm Els L0 13718")
g2 S (1 e qig [L T
G¥A l ){ GRrA T
P NPT1%
©3mm (1/g") Ele ©55mm
i ™|~ -
©6 mm (15/54") (211/647)
GV Gl ] GG/GN
64,5 mm
(235/g4")
g s
o & gl
= e ElS
€ ~ 0y
£ g Bs
) w
© SWd46mm &
T 1 (1134¢")
3 SW 27mm g2
o N_G1%A O he) UE’ g’
£ ~ L
R | |
R
15 ey
. £l
955 mm E| S GG
(2 11/ga") ez
GM GR

Fig. 12: VEGABAR 74 threaded fitting: GV = G¥% A manometer connection EN 837, Gl = G% Ainner G4 A, GG = G1% A,
GN = 1% NPT, GM = G1% A 70 mm, GR = ¥ NPT inner ¥4 NPT

8120.0-N3-¢ev8e
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VEGABAR 74 - hygienic fitting 1
3
k3
£ ~
fi “ 0 41,6 mm ;E 3
g = (1464%) 3 3
e| - @ e
£ £
€ E -
e I o
© o o SW 46 mm
(1 131"
051 mm © 64 mm
(2 V/ga") (2 39/g4") (35/g")
cc CA LA
® e :
£ £ <
€ g E
o 9 S
& bt N
SW 46 mm SW 46 mm
(1 30g7) EW
— —
- o
0 84 mm © 66 mm @78 mm /@ 92 mm
{35/6") {2 1942") (35/64" # 35/8")
’ TA T8 RA/RB

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 114", CA = Tri-Clamp 2", LA = hygienic fitting with compression nut
F40, TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to

DIN 11851

VEGABAR 74 - 4 ... 20 mA/HART
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VEGABAR 74 - hygienic fitting 2

217 mm (8 35/g4")

3
5 041,6 mm
e (147647
15
15
~
I
SW 75 mm
7] (26V/s4")
G1A
KA
|
? 070 mm
(234"
9 150 mm
(52932")
AB

3
3
*
E
E
~
I
© 60 mm
(22904")
095 mm
(347%64")
KH
— - Ae—
) X
g
3
€| *u
el 2
w
ol
S| E
(o2
©
A
086 mm
(325/64")
SO/SE

62 mm

(27h¢")

217 mm (8 35/g47)

0 66 mm

(219/%")
0105 mm
(4947

Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Anderson 3" long/short fitting
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VEGABAR 74 - flange connection
3
<
~ 6416 mm
E 181/gq"
£ {14/64")
n
~
@
dz2
g N . -
e v {:{ [Th R
-
L e
K '3
D
EA, FB, FE, FQ, FH, FI . ds
TV, TS
@ |on|en] o} b | & a2 ¢ | t | R o5
EA 40 A0 529455 | 45i5a” |4 21ga"| 4%0 95/g4" |3 157327 Va*
FB 50 40 | 612" | 2/30" |4 594" | 4%045/gs" | 4 Vga" | Va"
FE 80 40 | 77" [151s" |619/64"| BX095/5a" {5 76" | Ve"
@ | “{ws|] o] b |« 2 |aa |t | A e
FQ | 1% {150 | 5" |1ng" [314g"| 4xosp" | 27" | 1"
FH 2° 1150 | 6" | 3" | 49" | axosi’ | 356" e"
Fl 3 1150 | 7w | wy” 6 | 4xess 6 g" - -
@ jov|pen| Db | Kk @2 o | t | RL| a5
1A% 50 40 | 617" [ 25/p" |4 595" | 4X045/5s" |4 16" | Ms" @ 11"
TS 80 40 | 775" | 15he" |6 19a"| Bx045/g" | 576" | V" 11"
Fig. 15: VEGABAR 74 - flange connection
1 Flange connection according to DIN 2501
2  Flange fitting according to ANSI B16.5
3  Flange with extension
4 Order-specific
VEGABAR 74 - 4 ... 20 mA/HART 37
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VEGABAR 74 - threaded titting for paper industry

3 41,6mm|
{10

215,5mm {8 2hga”)

17amm (6 2432")

O5w4E
% s %

BA®E

Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = M44x1.25

8LL0L0-N3-2EvBe
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VEGABAR 74 - extension fitting for paper industry

64,5 mm
(298/6a")
3
Zé 041,6 mm —~
£ (1 406"} $
€ )
© 85 mm -
(3112") 2
€5
1, letamm El3
I =g i
- — T N
1 1 L i
M e ]
£ &
|8 0 48 mm
b (1577g4")
0115 mm
(4 17/%")
FT/EV
‘2
e
E 041,6 mm
3 (141g4")
= g~
Ele
vl
¥ i
} i
0115 mm
(4 17ha")
-
038 mm
(12"
EG

Fig. 17: VEGABAR 74 - extension fitting for paper industry: EV/FT = absolutely flush for puiper (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:/fwww.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://iwww.vega.com.

Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com

VEGA lineas de productos estan protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacion revise la pagina web http://www.vega.com

Jurum npoaykumuu hupmel BEMA 3awmuaotea no BCeMy Mypy npasamwv Ha
VHTENNEKTYanbHYO COBCTBEHHOCTL.
JancHenwyo HHHOPMaLMIO CMOTPUTE Ha cawTe http:/iwww.vega.com

VEGARFIF= REL BRI HHR=INRP.
5#— 18 BiR S MR s <http:/iwww.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.

40
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany

Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

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 ' 28432-EN-070718
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CERTIFICATE
OF
TEST

Project:- SP024 WENDELL STREET
Client:- BRISBANE CITY COUNCIL

“Whelan Electrical Services Pty Ltd certify that the electrical
installation, to the extent it is effected by the electrical work, has
been tested to ensure it is electrically safe and is in accordance
with the requirements of the wiring rules and any other standard
applying to the electrical installation under the Electrical Safety
Regulation 2002”

Signed:-

Date 2’/7/0;

Certificate of Test
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SP024 WENDELL STREET
SEWAGE PUMPING STATION
SITE COVER SHEET

ELECTRICAL DRAWINGS INDEX ) f STANDARD VARIABLES ( STANDARD DESIGN OPTIONS )
DWG N°. TITLE SHEET | REVISIONS DESCRIPTION VALUES OPTION DESCR!PTION FITTED
486/5/7-0080-000 | SITE COVER SHEET 00 0 CT METERING IS0LATOR NCT APPLICABLE A INDFVILEAL PUME MOiSTURE ¢ AND FAULI B NO
4L86/5/7-0080-001 | POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 0 NORMAL SUPPLY MAIN SWITCH 125A S250PE/125 B INDIVIDUAL PUME MOTOR A% PROTECTION SENSORS AN FALL T RELAYS NO
486/5/7-0080-002 | PUMP 01 SCHEMATIC DIAGRAM 02 0 GENERATOR SUPPLY MAIN SWITCH 1254 S250PE/125 C INDIVIDUAL PUMP REFLUX YALVE PROXIMITY SWITCH YES N5 __'
486/5/7-0080-003 | PUMP 02 SCHEMATIC DIAGRAM 03 0 PUMP1 CIRCUIT BREAKER 50A . 512564750 D STATION MANHGLE SURCHARGE iMMINEN NO
486/5/7-0080-004 | DRY WELL SUMP PUMP SCHEMATIC OIAGRAM 04 0 PUMP2 CIRCUIT BREAKER 50A S$1256J750 £ STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS | YES (D
4L86/5/7-0080-005 RESFRVED (CERERATOR (ONTROL: 05 DRY WELL SUMP PUMP CIRCUIT BREAKER 20A $1256J/20 F STATION PERMA ‘v"c"w GENERATOR - ATS LMD CONTROL CONNECTIONS NO
486/5/7-0080-006 | COMMON CONTROLS SCHEMATIC DIAGRAM 06 0 PUMP SOFT STARTER SIZE MSF-045 + G VY STORAGE LEVEL SERSOR B NO
486/5/7-0080-007 | COMMON RTU |/0 SCHEMATIC DIAGRAM 07 0 PUMP RATING 13.5kW 24A H NO
486/5/7-0080-008 | RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0 PUMP LINE CONTACTOR (A1-37 | BACKUP COHMUNICATION - GSM YES ONED
486/5/7-0080-009 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0 PUMP BYPASS CONTACTOR (A1-37 J PUMP CONNECTION {Via Dry Well De-Contactors) YES 0¥ —
486/5/7-0080-010 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0 SUMP PUMP RATING 2.2kW L8A K g NO
486/5/7-0080-011 | RTU OIGITAL OUTPUTS TERMINATION OIAGRAM n 0 SUMP PUMP CONTACTOR & TOL CAT-9 r7-24 L YES 060
486/5/7-0080-012 | RTU ANALOGS % MISCELLANEQUS TERMINATION DIAGRAM 12 0 PUMP SOCKET QUTLET + INCLINE SLEEVE DS3 3134013972 + S1CA0S8 M B NO
486/5/7-0080-013 | COMMON CONTROLS TERMINATION DIAGRAM 13 0 PUMP INLET PLUG + HANDLE DS3 3138013972 + 3134013 N NO
486/5/7-0080-014 | EQUIPMENT LIST 1 0 WET WELL LEVEL TRANSMITTER FM167-A2BMC1A3  &m 0 YES O
486/5/7-0080-015 | CABLE SCHEDULE 15 0 EMERGENCY © GE WELL LEVEL CASLE P NO
486/5/7-0080-016 | SWITCHBOARD LABEL SCHEDULE 16 0 DELIVERY PRESSURE TRANSMITTER BRT4XXGGIFHAZX 50m Q NO ]
486/5/7-0080~017 | SWITCHBOARD CONSTRUCTION DETAILS 17 0 ; ;i A8 R YES
486/5/7-0080-018 | SWITCHBOARD CONSTRUCTION DETAILS 18 0 FoitivM : S : NO
486/5/7-0080-019 | LEVEL PROBES AND PRESSURE TRANSHITTER INSTALLATION DETAILS 19 0 RADIO DR900-07A02-D0 T DOUBLE SIDED SWITCHBOARD YES 38
486/5/7-0080-020 20 EMERGENCY PUMPING TIME 300sec U DELIVERY PRESSURE TRANSMITTER YES 30
486/5/7-0080-021 TR S 21 No of SINGLE POINT PROBES 6 LV NO
486/5/7-0080-022 | SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - DOUBLE SIDED 22 D INCOMING MAINS SUPPLY CABLE 16mm?
486/5/7-0080-023 | SWITCHBOARD GENERAL ARRANGEMENT SECTIONS - DOUBLE SIDED 23 0 MAIN EARTHING CABLE 6mm? I
486/5/7-0080-024 | SLAB & CONDUIT DETAILS - SHEET 1QF 3 26 o} HeF EENG GEEFRGIGE TURCOY A
486/5/7-0080-025 | SLAB & CONDUIT DETAILS - SHEET 2 OF 3 25 0 PUMP MOTOR SUPPLY CABLE 6mm?
\ 486/5/7-0080-026 | SLAB & CONDUIT DETAILS - SHEET 3 OF 3 26 0 y
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r N
CONT’D FROM SHEET 01 2
E N R W B RTU DIGITAL INPUTS
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REFER SHEET 08:C7
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m= 6 {300A i 130 . H =
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FROM GRAPHIC [_R54854- £ A Rs485B. | TO SOFT CONT'D ON CONT'D ON
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H @ SSTERMINAL 2. CIRCUIT BREAKER RATINGS TO SUIT FAULT
- LEVEL & LOAD ENSURE MIN TYPE 1(0-ORDINATION
" - ® PLC/RTU MARSH. FUSE TERMINAL WITH CONTACTORS & OVERLOADS TO IEC 947-4-1.
CERTIFIED "AS BUILT o PLC/RTU MARSH. LINK TERMINAL 3. ALL WIRES & CABLE CORES ARE FERRULED
L This is to confirm that the switchboard has been built ~(=—  DISCONNECT PLUG WITH GRAFOPLAST S12000 COMPATIBLE LABELLING. | _|
as per the design which has been signed off by the RTU DIGITAL INPUT 4 FAULT LEVEL OF 20kA AT 415V FOR 0.2sec.
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CONSTRUCTION - EXTERNAL SWITCHBOARD WIRING
Cubicle canstruction Imm Marine grade Aluminium {5251). All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor.
Plinth construction 160x60 channel 6061 T6 Grade Aluminium Contral and instrumentation wiring has flexible copper conductors, and is colour coded @
Folded, "Pulse MIG" & “TIG welded vith all visbte seams and joints fully welded, free from as detailed below, numbered each end, and terminated by the use of appropriate © A
) . . FILTERED SUPPLY ARRANGEMENT
splatter and ground smooth where needed. pre-insulated crimp lugs or pins. 'mlse#&' mﬁwgsﬁu&nr o=
External doors and covers fitted with Emka 1011-207 self grip seal. Separate lugs or pins shall be used for each conductor. - - (L@ ej|o)|e loD
Stainless Steel “D* Handles fitted where indicated on the drawings. Use proprietary bridging links when required to common up terminals. © 7 o O
M6 Earth studs fixed te the interior of all doors and hinged escutcheons and on adjacent Not more than two wires shall be connected to any terminal. Qs @ .0 =T ]
tubicle interior surfaces. Not more than one wire shall be connected on one side of any funnel type terminal. @ @[l P oo =i @ @
Door stiffeners, door stays, cable straps, and document holders etc fitted where shown on Where multiple connections are required on tunnel terminals, proprietary terminal link @ 0 Qo 1% @
the drawings. bars shatl be used. @ o O i ) @
Door stiffeners to be S/Steel and of sutficent strength to prevent being deformed when Power wiring to be minimum 2 5sqmm stranded copper conductors, phase colour coded Allow for alt @ 2l 45 - o » 0 el
subjected to reasonable loads. Mininum 3mm S/Steel. as detailed below. (‘ll“a?“r‘neu';l'l::s H~H 8
Lift-oft covers and maunting panels fixed with M8 studs 3 stainiess steel dome auts. Control wiring to be minimum 1.0sqmm flexible capper conductors, calaur toded as @ 1l HO $
Gland plates manufactured from 3mm aluminium, unless atherwise shown. detailed below. g o0 [0 b
Inspection/Access plates manufactured from 3mm aluminium, Low level control signals fo be minimum 0.5sqmm flexible copper conductars. colour g H dod b
Gland/Inspection/Access plate openings reinforced with 25x30mm flat aluminium bar. {Detail F} coded as detaited below. ® Ni=g 1 070 —
Cable glands to be fitted with campression side installed within cubicte. {Detail G} 4-20mA analog signals {internal & external) wired in shielded pair minimum size S . 0 O Oop
Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 0.5sqmm, and earthed at one end only. (Switchboard end for external signals) GIRIS ! OH H P
Gtand/Inspection/Access plate fixings at 100mm. All 240VAC wiring in the RTU or PLC sections shall be double insulated and all terminals @ 0 =¥ qon b
Gland/Inspection/Access plates to maintain a SOmm clearance from section dividers. shall be shouded and labelted- ‘ Oanger 240VA(' @ o6 nNI=g 1 Hob c
Gland/Inspection/Access plates are NOT to be split. Earth cables minimum 2.5sqrm fiexibte. DOOR LAYQUT 1 [
Inspection/Access plates are NOT to be earthed. Doors and hinged escutcheons bonded with flexible tinned copper braiding. DETAIL U ([@I olloflle o)
Provide Shrouding to all live parts to IP20 where required. Switchboard to have dedicated earthing cable bonding directy to main earth bar. o —_—
Hinges {external} Selectrix HiB650ss-316. Stainless steel. Ensure minimum clearance of 100mm is maintained between cabie ducting & gland plates. @
Star washers fitted under all hinge screws. Wire nunbering will be equal fo Grafoplast SI2000 system. o RTU DISCONNECT PLUGS N
Hinged escutcheons fixed with Emka 174 turn 1000-Ut42 Terminal strips to be mounted J0mm off equipment panel to aid termination. % CODNG
Al equipment to be removable via front access. Wire numbers are readable left to right,bottem to top as shown. o CODING DETANLS NE
Install switchboard with non-hydroscopic material between plinth and concrete slab. {Detail E1) Allow for all NON-FIL TERED SUPPLY ARRANGEMENT TERMNAL BLOCK 1
All escutcheons to open a minimum of 30° equipment fo DETAIL M D
; " = dlear nuitons oL ERARRENERENANAN!
All sheet metal edging to be de-burred. = SUB-OISTRIBUTION BOARD ARRANGEMENT — —
Locks Doors 1-6, 8 @
CLOSETRADE - Swing Handle HW-HAND-FLUSH-SS-MS874. Refer fo sheet 17 for coding detais for RTU disconection plugs. n
CLOSETRADE - 3 point lock rod set HW-CAM-3PL-SET-3B4500-RG006-1 Coding pins must be fitted ko both the disconnect plug and terminal block.
Lockwood 71 Barel Lock .
Key Codes RC496A, RC496AB, RC496ABC refer to each door for dlarification. COLOUR CODE = © {E TERMRAL BL0CK
Phase wiring (AB 80 Red, White, Blue 1.5sqam {min) | —— ARIRRNRRARNND
Locks Door 7 Potential Metering (240/455 VAC)  Red, White, Blue, Black  15sqmn AN IN E
CLOSETRADE - Swing Handle HW-HAND~FLUSH-SS-PAD-35. Current Metering {Secondary) Red, White, Blue, Grey 25sqen 2]
CLOSETRADE - 3 point tock rod set HW-CAM-3PL-SET-3B4500-RG006-1 240 VAC Control Active Red L0sqmm AEE
ENERGEX padlock 45mm brass pin fumbler. 240 YAC Neutral Black L0sqen oEE Alow for
Energex Key No325. </v 1key. 2 VO Positive supplies Orange L0sqem Allow 55am equ?;m:t:l‘aio ~TERMINAL BLOCK 3 LN
24 VDC Negih'l supplies Violet lo:@ll min. clearance clear mullions tm - -
General 24 VOC Wiring Grey L0squn - _ for all comms ISRERRENREND
Locks Door 3 ATU 1 PLC Wiri Gre o (= —r i} o= =——F=n connections ” -
CLOSETRADE - Swing Handle HW-HAND-FLUSH-SS-MS874. ning y s — ' y
CLOSETRADE - 3 'gr \ :ke d set HW-CAM-3PL-SET-3B4500-RG006-1-316SS (all S/Steel] | Crcirode ¥iring Sainan Lesqua 20 O® 80 O® 8O O :
- 2 pointfockrad se —oPLsti- “RBM- ee Intrinsically safe viring Light Blue 15sqan
Lockwood 71Barel Lock, Key Code R(495AB Farth Green/Yellow 255qam (nin) ®® O@ ®@ ®®
Green/Yell
Door & Escutcheon Earth Bonds een/Yellow 4 sqna ESCUTCHEON LAYOUT
OPERATING PARAMETERS [z —
Standard AS 34391 LABELS ® 5 o  DETALT
Current & Frequency AC S0Hz Internal labels W/B engraved ABS PLASTIC to label schedule. o
Rated Operational Voltage Ue 415 VAC Warning labels R/W engraved ABS PLASTIC to label schedule. - - == -
Rated Insulation Voltage Ui 660 vV E/Stop tabels Y/B engraved ABS PLASTIC to label schedule. = = = OAH tor-al
Rated Auxiliary Voltage 240 VAC /7 24 vOC First letter = Background calour, Second letter = Lettering cotour. @™ @ owior 3 - s
Rated Current {Main Bus) 300 AMPS ‘ f&‘g?m‘;{i:&
Short Circuit Current Isc 20 kA — @
Duration of Isc .2 sec Main switch label 1 10nn .
Degree of Protection IP 56 to AS 1939 MAIN SWITCH 4ma P&md a% PLASTK
Measure of Protection by barriers 400A +— Allow i —
ow minimum
nd endlosures. Outdoors Puzp (B fabels PUMP NoT 3 %™ aterial ABS PLASTKC . distance for
M . 50A 4 ban  Color W/ ENSURE ALL EQUIPHENT CLEARS MULLION 34 equipnent
ass Not exteeding 2000kg WHEN HINGED PANEL 15 FULLY OPEN o dear mullion
Forms of Segregation Form 1 Coapartment labels - :
Earthing System TN-$ apar RTU 4t Material Stainless Steel H
PAINTING £/Stop 1abels Haterial ABS PLASTIC
Aluminium Surface Preparation. EMERGENCY STQP  1o— 4om alour  Y/B
Finish smooth all exposed welds, clean, descale, and degrease all surfaces. . _ ) —
.. e e sl LU SF KEBA 8 AF 3N emien Mavaw 1€ arid abrh Warning labels DANGER 415V 11— Tom Fa’terial QBSPLAS.“(
CERTIFIED "AS BUILT" ISOLATE ELSE whgpe -— San - Ceeur R
This is to confirm th [ i 0 NOTE:
! rm t aF the SWltChboa‘rd haS been bUllt Internal labels secured by M3 chrome plated metal threads. g @ @ Qo0 @ ALL ESCUTCHEONS ' :
as per the design which has been signed off by the (B's to be identified with indivicual labels as per label schedule, st bt TO OPEN 90° min.
RPEQ. - Labels obstructed by switchboard wiring are refocated to adjacent duct lid and secured
. . . by M3 nylon threads. Lid to be secured by a single cable tie at one corner. ESCUTCHEON LAYOUT Shroud behind S h t 1 7
= Slgned- Shayne F re”y A31936 External labels tmm thick 316 grade s/steel secured by M3 316 s/steel metal threads. DETAL R ESCUTCHEON LAYOUT ee |
(‘j/// All internal and external tabels are to have bevelled edges. DETAILS
5 > [e)
e g : ¢ ===
oagre T m% ......... 241.712009 | FOR CONSTRUCTION |
o / e o o o arme | JDRAFTED P.HAGUE Y original Signed by AWTTHOFT 8895 9.7.00 Y originel Signed by KVAHEESAN 10.7.09 Y SITE TITLE \ Y
ginal
L O o N AT St P 5 pe— SEsion oare |- SP024 SWITCHBOARD SHEET Na. 17
T bl AWTINOT = RPED M, PRNCEA DETCRWIACEE OATE WENDELL STREET CONSTRUCTION DETAILS BRISBANE WATER DRAWNG No. AMEND.
0 [07.09]| ISSUED FOR CONSTRUCTION P.H. |AW.| © 2000 CAD FILE 57-0167as0t_O pnglnd signed by RJANFADA 5192 9.7.09 _Original Signed by P.SHERRIFF 14.7.09 SEWAGE PUMP STATION 486/5/7'0 1 67-000 O
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1 | 2 ] 3 [ 4 I 5 [ 3 T 8 *ﬂ ¥ e AN C N | K | 12 I 13 | 1 [ 15 ] 16
( Jan Aluinin Sun Shisd D
Sun shield comers radius RIS
Bk 3en Aluminug Sun Roof
PeE— P front b M16 1 20 396 S/siesd Sutton Head
slopig from e hg‘;'fg'“ u Neoprene vasher — 1- 30mm 1 6.3mm Cu Busbar per Phase, N4 E
— o ingF 3 - 12mm Dia holes per Phase, N & £ for cable connections
QR . QUBILE To Kin Switch~_ {lower 12mm hole for external generator cennection) A
—3 RN
000R
DAl 9 18 ctearance hele To Generator.
e in cubicle L angte 2
u?rrgll mnmalboﬂ:rsnd ] { L Plugs -
Door Seal M0 1 75 316 5/steet Button Head S
i central mnrnﬂ ﬂread ]
Erha 1911-201 EPDH Self Grip Sea S oL Yoot ft waster » ;5%1 r:‘ b:ass'}o o vt
e Securely veld bass info pesition ?/8.’35 &?ﬁ*ﬁ;‘;”ﬂr‘ ﬁ,s“,‘,"‘  Sorews ERGIRAARA
Bead top door seals with silicone fo prevent water secring roof n 3 gz of 6 pavitioes. ~
ingress due fo capilary action / ~— Eor Porttahlte N 8
Ghue bston door seals to prevent nadver tent Weld bass info posiion "éhﬁrﬂ mun Ange enerator Connection DE T AlL | ™
distodgaent during access by naintenance personal Notes: R -
teles ;crewfs are nurt‘-t::dpetnetrat[e] cubicle metalwork. Note: Screws are not to penetrate cubicie metalwork DETAILD {GENERATOR BOLTED CONNECTION)
oss for sunshieids to be 30mm, {FIT SHROUD AND LABEL)
DETAIL A DETAIL C {EYE BOLT FIXING DETAIL) =]
DOOR SEAL M {SUN ROOF FIXING DETAL}
EXTERNAL SWITCHBOARD {SUN SHIELD MOUNTING TO ENDS, REAR AND DOORS}
ROTE : c
DOORS MUST BE ARRANGED ON MULLIONS TO
i i ALLOW FOR ALL DOGRS TO OPEN THE FULL W5°.
Switdiboard Cabide PLRTH GSM Antenna A RULLY OPEN DOOR HUST ROT PREVENT AX
— Mecprene Gaskel /x/———‘\z\ 2 shraud ety befween ADJACENT DOCR FROP BENG OPERNED OR CLOSED.
6¥na vide X 3na thk 3l round table ducts top and botten, S S —
c o Neoprene <Qew Aoyl sheet aod flush vith equippent. T ‘1
L Hold down bracke) : L aener® 0 9
o Plnth $oxs0exb
Aluari Chame (Part o 6061 T6) o8 250m Alun. Pipe ! —
T /_ threaded mternaHy M20 {REFER DETAL B) D
25 Lomm Clearance
~——— 50x50x6 angle i | L hole in sunroof
PLNTH welded all round to pliath 2 // \ SUNROUF// /Ctrhxﬂ ta qnnh x Z s'“':::m;: m{f‘ L stg
asrtqm:d
,Hold down bracket -—30 / SWITCABOARD © 0/ N
60 Ej 20mm PV( = 56
Alwiokn plnth base crated vith Cable Gland { SHROUDING - LINE SIDE FED EQUIPMENT) % 1
mwﬁf“ﬁ;’ DETAIL E1 Use o 01 - ML 316
eel Alan key
Tz et e {BOLTING DOWN FACLITEES DETALI count ersunk ] E
[EXTERNAL BRACKET) sochet screws }ﬁ
SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO /- o —] / Continuous seal ° ©
CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. / / \ =~ nspechon/Gand plate 3, %8 __’
MINIMUM ANCHORAGE 110mm. / — 7 / s { 7
FILL WITH NON-SHRINK GROUT WHERE REQUIRED. Seal by fully / H —7
B el b e h9 1 " Reinforting bar 2Sxfben /
/’_ Mazincs 00 = St 7
T Suais (e siminicn casned DETAIL X - I_Hixn]iSlsledBuﬂmlkndSam © S 3 F
Lot 5 e N\ foty wetede ctic {GSM ANTENNA MOUNTING DETAL} e tan Jv 3K Sstenl fat vasher :
= o s e Poer cnted seturiag iate af Mo nfervais 052
o~ e = — Note: Strews are not to penetrate reinfordng bar w
m " —_—
CERTIFIED "AS BUILT . DETAL F DOGR SUN SHELD DETAL ]
N —~ This is to confirm that the switchboard has been built AN/ NPECTOR PLATE B DETALL IFt Jnm neoprene gasket between pinth & flange)
4 S/sted sadde as per the design which has been S|gned off by the {Fixings 3i6 s/steel bolts, nuts, Aat & spring washers) frecre 2 s b
. doors Fa be whie
RPEQ Copression seal ﬂ;mltbw.u ly open.
g AL N i ianed: Farrelly A31936 DETALLP N .
,/ {AERIAL SUPPORT BRACKET DETALI ueamistatesz  Signed: Shayr&arre y ) {AERIAL FLANGE MOUNTING DETAL]
7 | omas
W ;‘7 1.7.12009 a ] ]
To pup de-contactors =’ e
and nsiruents / PLINTH 4
L Door stiffner
) \ SWITGBOARD Al e s sl it Do e 60 ! DOOR CLEARANCES
- upﬂ_'usm S.l ear sill
Doy Lorning RTV sealant. PUNTH Generator connection vt the cubicle - H
{Agprox N Hickness) applizne iolet 1 Turn ving kned €
g s RTINS DETAIL G
. S CABLE GLAND INSTALLATION DETATL)
: 3' ‘ .. ] ]
N a
hdmd
\— Use sulable packing {single S it chboards 9]
Cables fo o support sealant (da?hll sided switchboards 207} \
Wet vell
DETAIL W DETAIL O \w
_— (antiever off |_ P
WET WELL CONDUTT SEALING OETAL) IKCLINED MOUNTING PLATE DETALL) ‘ Hoge /i Bk
| DETALH Sheet 18 | |-
Suppart shelf i {RTU LAPTOP SUPPORT SHELF) shelf in
. =™ FOR CONSTRUCTION
w,
qum G PART THEREDF: §§ MROTECTED BY THE “YoraFreD P.HAGUE f Original Signed by AVMTTHOFT 8895 9.7.09 | Original Signed by KVAHEESAN 10.7.09 SITE TITLE J
LAWS OF COPYRIGHT AND MAY NGT 6 COPED OR . - SP024 sWITCHBOARD SHEET No. 18
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SP024 Wendell Street Cannon Hill SPS Electrical Switchboard OM Manual

v ] 2 3 ] | s 3 T 7 T 0 F s ] m I T I 2 I ) ] m I s T m
( [ °
NORTH SURVEY MARKER No.382mAHD = 3.911 CERTIFIED "AS BUILT"
| CONDUITS o . . .
Km SWITCHBOARD This is to confirm that the switchboard has been built
N T HANGING as per the design which has been signed off by the
N HOOK IP48 RATED "VEGABAR 74 * PRESSURE
e 8l s S SPES
N o (To Sl g0, e PRESs oL T . Signed:  Shayne Farrelly A31936
< s . LENGTH EFon EACH INDIVIDUAL S}H\Ez'x 4 Y R
: 3mm BRASS EXAMPLE MODEL “BR74XXGG17HAZX"
R of ELECTRODE BOX L_— : 7
< T PLATES  \| ] mAHD = 3207 R PRESSURE RANGE ———— - (’W “#/-2/2009
s ° N ———2 = Py A R
B LA :/j - < 3 a ol . 4 < ]
< N 2 e a
; _ 8 : o, . DN0 (11727 BSP T0
8. < a DN32 11/4") BSP STAINLESS
/— STEEL REDUCING SOCKET
: ShbEnsion eveLeT DSTEXBAX- ELECTRONCS N
2222 mtrs DN32 {#1/4°} BSP STAINLESS
SURCHARGE LEVEL i PUMPING STATION SWITCHBOARD
R Note 5 STEEL 90| EQUAL MALE BEND.
c . c
SURCHARGE IMMINENT
LEVEL
mAHD = 0980 25am NYLON
B VEASUREMENT PONT — Kore s AP DETAILS OF NON PREFERRED INSTALLATION B
_/ END CAP T0 BE USED WHERE SPACE IS LIMITED
SURCHARGE IMMINENT 3100 mirs _— " iNoGiuel
LEVEL PROBE ' Note § n H
g
200 E ; i i ) o
i 1
HIGH LEVEL A DN&0 [11/27) BSP TO
mAHD = 0.102 R ~—_ DN32 {1 1/4") BSP STAINLESS
7 I STEEL REDUCING SOCKET
L MEASUREMENT POINT i |
i ' I I ¥
_/ 111/4") BSP
HIGH LEVEL T 40mm PVC CONDUIT . ON3z
PROBE VIl /_— REDUCE T0 SUIT STAINLESS STEEL NIPPLE.
i S G -
DN32 STANLESS STEEL UNION WITH
E PUMP A START ! : : ' DRILLED 6mm HOLES AT DN32 {1 1/4°) BSP FEMALE ENDS AND E
mAHD = -0.298 4500 mfrs | " \ 300ram INTERVALS ALONG INSTALLED WITH FEMALE SECTION OF
Note 5 1460 mirs || b : /_ 'T‘EfeLgNﬂH OF THE CONDUIT |UNION)ADJA(ENT TO VALVE
P ‘ ON32 {1174~} BSP
: : : ! y op STAINLESS STEEL NIPPLE,
}‘_ e X B NSTALLED NOTE. ADDITIONAL FITTINGS MAY BE REO UIRED. __’,
ON SITE
IR
PUMP A STOP
DAHD = -0.989 i I i DETAILS OF PREFERRED INSTALLATION
- | M |
F | ' F
WamV A-A
- EXISTING on Electrical contractor to supply
o wotes and fit all fitting necessary to
- — plumb pressure transducer into —
N\ PRESSURE POINT existing isolafion valve.
g;gggsrmc LEVEL STOP (OCK
LEVEL PROBE /_—
L mAWD:-1298 RAAGE - to ©
~ MEASUREMENT POINT TAPPING BAND
PRESSURE TRANSMITTER INSTALLATION NOTES
1. Material: All staintess steel
fittings to be grade 316.
LEVEL PROBE INSTALLATION NOTES . Galling: ALl stainless steel
H - . threads to be lubricated with H
1 Install stainless steel hanging hook for approved anti galling grease
the suspension of the hydrostatic probe. and thread tape where applicable.
QTy MATERIALS LIST 2 D;illhl. X f;rr;m h?lhES' 150r|;m'fr<)rmlleargh end and every 300mm 3. Install as per ‘prefered’ defail
— 1 1 LENGTH OF HEAVY DUTY of the CU. engrh, priof P Instatiarion. un}ess space limitations prevents —
ORANGE PVC CONDUIT 4Omm 3. Install so that the coqdunt rests on the shoulder of the probe. this method.
2| 4 CONDUIT END CAP Do not glue the conduit to the end cap.
3l 2 25mm NYLON CABLE GLAND 4. Instalt a 25mm nylon cable gtand. Apply no compression to cable.
' Li 3 CABLE CLAMP SUSPENSION EYELET 5. Measurements are to be taken from bottom of the !
etectrode box to ‘measurement points’ on probes
L (. \GRAFTED P.HAQUE \ﬁo inal Signed by AWITTHOFT B8YS 9.7.09 Origins) Si K.VAHEESAN 10.7.09 SITE TMLE ) J
g — R snecey oo o | roion) Signed by K . SP024 LEVEL PROBES Yoreerne s
“mnmrm DORESS PERMISTION OF AWITTI .P.E.Q. No. PRINCIPAL DESIGN MANAGER DATE WENDELL STREET AND PRESSURE TRANSMITTER BRISBANE WATER ORAWING No. AMEND.
REBNE F igi [ . 7. igi i 7.4
Q [07.09] ISSUED FOR CONSTRUCTION P.H. |AWw.| © 2008 CAD FILE 57-0167set_O Original signed by R.JANFADA 5192 9.7.09 | Orginal Signed by P.SHERRIFF  14.7.08 oy SEWAGE PUMP STATION INSTALLATION DETAILS 486/5/7_01 67_000 O
Qlc DATE| - AMENDMENT DRN. APDJL Retarence Drawings @E.C.Fllj No, JLDESIGN CHECK RPE.O.No. DATE CLIENT DELEGATE DATE WATER . )
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SP024 Wendell Street Connon Hill SPS Electrical Switchboard OM Manual

1 | 2 3 T 4 | 5 ] 3 | | 9 | 10 i 1 ] 12 I 13 | 14 ] 15 1 16
( - 1088 GAL OAP FITTED WITH )
— 8 nn NYLON CABLE GLAND
HOUKTED OK SUR ROOF LONY GAL VANISED WATER FPE
REFER DETAL X} W— T i RTU ANTEMNA SUPPORT SN ROGF FIXNG
t 860 { 1) ——I 2m AN l e {J {REFER DETAL O
k@ @l | L l TL® R
| | || | — 1 > x
_ , : o momorm (- ' *
DODR 3 KEY REOIGABC D00R 2 KEY RC3sh | | [ DOORT KEY RCK3eA N L SUPPIRT DO0R T EHERGEX 7] | | DOR§ KEYRCA6AB/ | DOOR & KEY REC36A
ATRAL SPPORT BRAIET 1 N BRAGET ! . !
A | |
SE A W I | A | DEIAL !
. e | l
B ! . ! N pa ik r N
[E i OETAL O i DETAL G \ y ! l
= I I BEFR GTAT But @ ! |
| ! ! i
D ] | // i ED |
3 | | 4 | | 8
8 1 l | i
L] | | | |
e 0ETAL O i | | i
a7 f—— | ' DOOR STAYED W5° X |
e T 30 ! | ! | 3 i
A ®10 | \ I | . =11 I
—
— 1= B i | 1R " | B ~ [0] | N SHELD r —]
o | e DETAL O i REFER DETAL BEX) |
by [’ G ﬁ LY F SUN SHELD
N ISWSD d i I IREFER DETAL B2K) ! \\ 1 N\
=7 i | - I | - :
= SUNSHELD REROVED FOR | SUNSHELD REOVED FOR i SUNSHELD REMOVED FOR ~ DO0R STAYED H5° | " -
- CLARITY | ARTY | CLARMTY = | L -
¢ ! ! ! i ML ‘ ¢
WEATHERPROOFED & ! : C X : : ﬁ
VERMN PROOFED VENTS l | | | | I SUN SHELD
! I | | \ ' REFER DETAL B1X)
| |
C ‘ ! v [ ( ! ' / _
— i | | RAWMGPOOET | |
| | L _ R, | |
| | | |
] i | |
| i m 4ONB MLF UNON ! !
n ! H ANTLSEZE QR AL — ! !
DOGR STAYED 15° : DOGR STAYED 105 : 0GOR STAYED BS* THREADS : DOOR STAYED %5° } DOOR STAYED 1057 D
GENERATOR CABLE ACCESS PLATE R
ALY - . HEA PLNTH CUTOUT - hna 1 1156 "5
M 1 ] N e FIT WITH TAMPERPROGF SCREWS o 4.
108 90° GAL P/F ELBOW
HOLD DOWN TAGS 40NB GAL FLANG c/w NEOPRENE WEATHERPROGFED 3 ]
i 200 FER DETAN E¥ L RX WiTH3U /5 00 VERMIN PROOFED VENTS
2] e A REAR VIEW FRONT & REAR OF PLITH
RIGHT HAND ELEVATION ERONT VIEW - REAR VIEW
SHIELDS REMOVED
3 E
G F E D FIT SUPPORTS FOR ar 158 08T . . HAXYHUH IEX%EDDF MAIN SF\;T(H
FLURDESTENT UGHTS SUPPORI ROVEX 11xS0mn MUST NOT 20000 FROM  PROVIDE IérSban
o v A 4‘1 ’ <_| <—| ﬁ ALLOW FOR HNGED SWITCES 10 ALL DOORS SLOTTNGFR 8ASE OF PLINTH SLOTTING FOR
muxrsn mn e “ DELIVERY (REFER BETAL OF ESCUTCHEONS TO OPEN CABLE ACCESS ; UABLE ACCESS
- nn
h_ m\ [. _,I & 65 I 7— M l / s __.’
L 5 5
z e —— )
U 1 | o s i AS i 1 |
F " AT FRUTEL PN LAPTOP SUPPORT SHELF — : VoY) [VV.V : E F
WORKNG HIGHT OF 102000 RO 0
" hounen ox booR R ! T 2o e
IREFER DETAL H) OH METER Doubte hinged | I || remova m
type X naferia n W
5 I I | aiaracnx
i | —— LAPTOP GPO m meter panel i f) 3 | 5
MAXIMUM HEIGHT OF PUMP (B's —] | Unn"af Un:aZall | _
— R o bENEED 2000mn FRON I ESCUTUHEON LAYOUT CETAL Y | CORNECTION FACLITY CETALL T
8 : : SHIOUD OVER - DLTAL J
_ 1o | p— RS )
(3] | ” 1 |
=1, ITE 33 —— oo ————————— b | o
SUN SHELD . = HOUNT RTU POWER SUPPLY T X |
REFER OETAL 3 & P oo BVCOUCT 50 THAT DICATIG LIGHTS Ho PXES
IAERLAL SUPPORT NOT SHOWN [ FACE UPWARDS ! r
T oY PYCOCT & BATTERES
18 328 ! RESERVED FOR !
wp M t RESERVED FOR TTEMS 139,143,187, K5, ® @ ! Ts t
. | GENERATOR (ONTROLS _ MOUNTED ON SDE Batley Bafieny i !
/ \ - @ X ] EQUPMENT PANEL ) )
= —
— hga ag = —————— — — e ———— =1
@ @ @ : 188 PYC DT z ) :
i 1. a i [ 2 \  TERMINAL STRIPS TO BE MOUNTED " | AGESSMATE "
® ® ! I | & 30 OFF EQUIPMENT PANEL. _/ e 4 5 |
\ . | | : RESERYED : JHis 15 TO AID TERMNATION OF FIT SUPPORT FOR PROUATY | || oG l; g =
) vy 11 @ 5 % @ 3, N LIS | SWITCH 70 THES DOOR ORLY : o mvorm 1] o [ = "
4 - : I 1= =
/ _ . : pevesosor, P! I | \ , 5
/ i ’ 1L 200 ALLOW (LEARANCES i ® 1 ALLOW SUFFICENT ACCESS
, B | P63 l BETWEEN RADIO SURGE ) e | FORGAID ALATE AXD
| [ — R, | ol DA
. > "
\ | HOUNTED ON SIE
i ) || |romrepox sme ¢ @ SWITCHBOARD AS SHOWN. : @ﬂ | enm TR T s B
— / ESCUTCHEGN LAYOUT OETAL R i == 2] Pl estwroor o ocran ¢ i\— ACLESSPUTE | | et det ek (s oevae n L]
: : ) ) | /
v U 1 - N I |
REMOABLE SEALED REMOVABLE SEALED ; JLOVAC WRNG 1 OVABLE EALED / \ REMOVABLE SEALED
GLAND PLATES A/ SEPECTION PLATE 35014 ~/ i ATY SECTON 10 0 SPECTION A ATE toba Wi QDA ﬁu CLARD PLATE J56r20
B D prill DO NOT EARTH BE DOUBLE NSULATED. i _j ;
1 —
HOLD DOWN TAGS INSPECTION PLATES NOT USED FOR GENERATOR CABLE ACLESS PLATE
REFER DETAR EO 4,_J . 4..! 4._J 4,_J CABLE GLANDING. CABLES TO BE : PLBMTH CUTOUT - Wtea x e s 240 ~——
- ) GLANDED DIRECTLY iNTO BASE OF
LEFT HAND VIEW _ 8 E D SWITCHBOARD OR GLAND PLATE 6esban ALUMOUM PLNTH
) - Base coated vilh Bitumastic 300
" UILT" FRONT ELEVATION protectve coating Refer Delal £
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