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-ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Therefore, it is strongly 
recommended that all electrical work 
conform to National Electrical Code (NEC) 
and all local regulations. Installation, start- 
up and maintenance should be performed 
only by qualified personnel. 

Motor control equipment and electronic controls are 
connected to hazardous line voltages. When servicing 
drives and electronic controls, there will be exposed 
components at or above line potential. Extreme care 
should be taken to protect against shock. Stand on an 

insulating pad and make it a habit to use only one hand 
when checking components. Always work with another 
person in case of an emergency. Disconnect power 
whenever possible to check controls or to perform 
maintenance. Be sure equipment is properly grounded. 
Wear safety glasses whenever working on electric control 
or rotating equipment. 

AWARNING 
Warnings Against Unintended 
Start 
1. While the drive is connected to the AC line, the motor 

can be brought to a stop by means of external switch 
closures, serial bus commands or references. If personal 
safety considerations make it necessary to ensure that 
no unintended start occurs, these stops are not sufficient. 

2. During programming of parameters, the motor may start. 
Be certain that no one is in the area of the motor or 
driven equipment when changing parameters. 

3. A motor that has been stopped may start unexpectedly if 
faults occur in the electronics of the drive, or if an overload, 
a fault in the supply AC line .or a fault in the motor 
connection or other fault clears. 

4. If the "LocaVHand" key is activated, the motor can only 
be brought to a stop by means of the "Stop/Off" key or 
an external safety interlock. 

ACAUT1ON 
Electronic components of BACLink portal are 
sensitive to electrostatic discharge (ESD). ESD 
can reduce performance or destroy sensitive 
electronic components. Follow proper ESD 
procedures during installation or servicing to 
prevent damage. 

ADANGER 
Touching electrical parts may be fatal, even after equipment has 

been disconnected from AC Iine.To be sure that capacitors have 

fully discharged, wait 14 minutes after power has been removed 

before touching any internal component. 
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Introduction 

About This 
Manual 

This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the 
VLT 6000 Adjustable Frequency Drive to 
communicate over a Modbus network. 

FOr specific information on installation and 
operation of the adjustable frequency drive, 
refer to the VLT 6000 Operating Instructions. 

This manual is intended to be.used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus proto- 
col whenever necessary to gain an 
understanding of the Modbus RTU option 
card for the VLT 6000. 

This manual is also intended to serve as a 
guideline when you specify and optimize your 
communication system. Even if you are an 

experienced Modbus programmer, it is 
suggested that you read this manual in its 

entirety before you start programMing since 
important information can be found in all 

sections. 

Assumptions This manual assumes that you have a 
controller that supports the interfaces in this 
document and that all the requirements 
stipulated in the controller, as well as the 

What You 
Should 
Already Know 

References 

4 

VLT 6000 Adjustable Frequency Drive, are 
strictly observed, along with all limitations 
therein. 

The VLT 6000 Modbus RTU option card is 

designed to communicate with any controller 
that supports the interfaces defined in this 

document. It is assumed that you have full 
knowledge of the capabilities and limitations 
of the controller. 

VLT® 6000 Installation, Operation and 
Instruction Manual, Danfoss Graham 
document number 23-6108-00. 
(Referred to as the VLT 6000 Operating 
Instructions in this document.) 
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Modbus RTU 
Overview 

VLT 6000 
with Modbus 
RTU Option 
Overview 

The common language used by all Modicon 
controllers is the Modbus RTU (Remote 
Terminal Unit) protocol. This protocol 
defines a message structure that controllers 
will recognize and use, regardless of the 
type of networks over which they 
communicate. It describes the process a 
controller uses to request access to another 
device, how it wit/ respond to requests from 
the other devices, and how errors will be 
detected and reported. It establishes a 
common format for the layout and contents 
of message fields. 

During communications on a Modbus RTU 
network, the protocol determines how each 
controller will know its device address, 
recognize a message addressed to it, 
determine the kind of action to be taken, 
and extract any data or other information 
contained in the message. If a reply is 
required, the controller will construct the 
reply message and send it. 

Controllers communicate using a master- 
slave technique in which only one device 
(the master) can initiate transactions (called 

queries). The other devices (slaves) respond 
by supplying the requested data to the 
master, or by taking the action requested in 
the query. 

The master can address individual slaves, 
or can initiate a broadcast message to all 
slaves. Slaves retum a message (called a 
response) to queries that are addressed to 
them individually, Responses are not returned 
to broadcast queries from the master. 

The Modbus RTU protocol establishes the 
format for the master's query by placing into 
it the device (or broadcast) 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. Wan error occurred in receipt 
of the message, or if the slave.is unable to 
perform the requested action,the slave will 
construct an error message and send it in 

response. 

The VLT 6000 Adjustable Frequency Drive 
with the Modbus RTU option card installed 
communicates in Modbus RTU format over 
an EIA-485 (formerly RS-485) network. The 
option card acts as a translator between the 
drive's internal FC protocol and Modbus RTU. 
This allows access to the drive's Control Word 
and Bus Reference. 

The Control Word allows Modbus to control 
several, important functions of the drive: 

Start 
Stop the drive in several ways: 

Coast stop 
Quick stop 
DC Brake stop 
Normal (ramp) stop 

Reset after a fault trip 
Run at a variety of preset speeds 
Run in.reverse 
Change the active setup 
Control the drive's two built-in relays 

MG.10.17)2.22 - VLT is a registered Dantoss trademark 

The Bus Reference is commonly used for 
speed control. 

It is also possible to access the drive 
parameters, read their values, and, where 
possible, write values to them. This permits 
a range of control possibilities, including 
controlling the drive's setpoint when its 
internal PID controller is used. 

5 
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3-Pin 
EIA-485 Connector 

Mounting Hole 

3-Pin 
EIA-485 Connector 

Mounting Hole 

(pin 9 termination) 

Address and Termination 
9-Input DIP Switch 

Baud Rate and Parity 
9-Input DIP Switch 

6-Pin Connector 
to VLT 6000 Terminals 

VLT 6000 Modbus RTU Option Card 
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Modbus RTU 
Option Card 
Baud Rate 
and Parity 
Settings 

The Modbus RTU communication protocol 
accesses the internal Danfoss FC protocol 
within the VLT 6000 to control the drive through 
serial communications. (The Modbus-to-FC 
interface uses 9600 Baud, 8 Bits, Even Parity, 

and 1 Stop Bit.) 

The Modbus RTU option card has a 9-input 
DIP switch for setting baud rate and parity (see 
figure below). The option card generally uses 
9600 baud rate with no parity. Set the switch 
positions in accordance with the following 
instructions. 

Set input switches 1-3 to ON to select 9600 
baud rate. 
Set input switches 4 and 5 to ON to select 
no parity. 

Switches 6-9 are unassigned reserved 
switches. Their setting does not matter. 

NOTE 
Set baud rate and parity switch 
settings prior to installing 
Modbus RTU option card for ease 
of access. 

For Modbus RTU networks operating at other 
than 9600 baud and no parity, determine switch 
positions from the tables provided below. 

iiiiiiiill 
PCB EDGE 

OFF ON 

1 

9600 Baud Rate and No Parity Switch Settings 

Baud Rate SW1 SW2 SW3 
300 OFF OFF OFF 
1200 OFF OFF ON 
2400 OFF ON OFF 
4800 OFF ON ON 
9600 ON ON ON 
19200 ON OFF ON 

Parity SW4 SW5 
None ON ON 
Odd OFF ON 
Even OFF OFF 

Optional Baud Rate and Parity Switch Settings 

MG.10.P2.22 - VLT is a registered Danfoss trademark 7 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 14 of 367



 

Modbus RTU 
Option Card 
Network 
Address 
Settings 

VLT 6000 
Parameter 
Settings 

The Modbus RTU option card has an address 
and termination 9-input DIP switch. The 
Modbus network address for the VLT 6000 is 

set by DIP switch positions on the switch. Pin 

9 is an ON/OFF switch for network termination. 
DIP switch positions are read on power-up only, 

so position changes will not be recognized until 

the next power-up. 

Set the Modbus address for the VLT 6000 
in accordance with the table below. The 
default input setting is for ADDRESS i and 
termination ON. - 

OPEN 

PCB EOGE 

Address and Termination 

Address 
(Hex) 

SW1 
2° 

SW2 
2' 

SW3 
22 

SW4 
23 

SW5 
24 

SW6 
25 

SW7 
26 

SW8 
27 

TERM 

Default 
01 ON OFF OFF OFF OFF OFF OFF OFF ON 
55 ON OFF ON OFF ON OFF ON OFF ON 
AA OFF ON . OFF ON OFF ON OFF ON ON 
F7 ON ON ON OFF ON ON ON ON ON 

Address Input Selection 

The Modbus RTU option card interface to 
the VLT 6000 Adjustable Frequency Drive FC 

protocol requires drive parameter values 
selected as shown. They are the default 
settings for those parameters and probably 
require no change to operate the drive using 
Modbus. The Modbus ,RTU option card 
always transmits to the drive in which it 
resides as address one (001). See the VLT 
6000 Operating Instructions for details on 
selecting and changing parameter values, if 

necessary. 

Parameter 500, Protocol: FC protocol 
Parameter 501, Address: 001 
Parameter 502, Baud Rate: 9600 baud 
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Modbus RTU 
Option Card 
Environmental 
Requirements 

Power 
Supply 

Environmental requirements for the Modbus 
RTU option card are listed below. 

Description Requirement 
Operating temperature -5° F to +140° F (-20° C to +60° C) 
Storage temperature -40° F to +176° F (-40° C to + 80° C) 
Humidity 5% to 95% relative, non-condensing 

The Modbus RTU option card is powered by 
24 VDC and draws 38 mA of current at 24V. 

Installation The following section describes the 
installation procedures for the Modbus RTU 
option card. For additional information on 
installation and operation of the VLT 6000, 
refer to the VLT6000 Operating Instructions. 

ADANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes 
before touching any electrical 
components. 

AWARNING 
Only a competent electrician 
should carry out electrical 
installation. Improper installation 
of motor or drive can cause 
equipment failure, serious injury 
or death. Follow this manual, 
National Electrical Codes and 
local safety codes. 

ACAUTION 
Electronic components of. 
adjustable frequency drive and 
Modbus RTU option card are 
sensitive to electrostatic 
discharge (ESD). ESD can reduce 
performance or destroy sensitive 
electronic components. Follow 
proper ESD procedures during 
installation or servicing to prevent 
damage. . 

ACAUTION 
It is responsibility of'user or 
installer of VLT adjustable 
frequency drive to provide 
proper grounding and motor 
overload and branch protection 
according to National Electrical 
Codes and local codes. 
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1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

10 

NEMA 1 Drives: 
Remove Local Control Panel (LCP) by 
pulling out from top of display (A) by hand. 
LCP connector on panel back will 
disconnect. 
Remove protective cover by gently prying 
with a screw driver at notch (B) and lift 

cover out of guide pin fittings. 

NEMA 12 Drives: 
Open front panel of drive by loosening 
captive screws and swing open. 
Disconnect Local Control Panel (LCP) 
cable. 

Remove control wiring by unplugging 
connector terminals (A). 

Remove grounding clamps (B) by 
removing two screws holding each in 

place. Save screws for reassembly. 
Loosen two captive screws (C) securing 
cassette to chassis. 

Lift control card cassette from bottom. 
Unplug two ribbon cables (A) and (B) from 
VLT 6000 control board. 
Unhinge cassette at fop to remove. 

NOTE 
Ribbon cables will need to be 
reconnected to same connec- 
tions from which removed. 
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4. Secure 
Modbus RTU 
Option Card 

On back of cassette, insert edge of 
Modbus RTU option card into slot at side 
of cassette (A). 

Secure opposite side of card with 2 

self- tapping screws and washers provided 
(B). Using a Torx T-10 screw driver, tighten 
to 8 in-lbs. 

5. Wire 
Modbus RTU 
Option Card 
Connector to 
VLT 6000 
Terminals 

NOTE 
Use 18 to 22 gauge wire. Torque 
terminals to 4.5 in-lbs. Modbus 
interface connector terminals 5 
and 6 are spares. 

Wire Modbus interface connector (24 V 
power) pin -I to VLT 6000 terminal 12 or 
13. 
Wire Modbus interface connector (RTxD) 
pin 2 to VLT 6000 terminal 69. 
Wire Modbus interface connector (corn) 
pin 3 to VLT 6000 terminals 39 and 61. 
Wire Modbus interface connector 
(RTxD') pin 4 to VLT 6000 terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus RTU option card. 

Pin 1 

24V in 

RTxD 

Corn 

RTxD' 

e 

1=1- 

6. Install 
Ribbon 
Cables 

to terminal 12 or 13 

to terminal 69 (-) 

to terminals 39 and 61 

to terminal 68 (+) 

(spare) 

(spare) 

NOTE 
Ribbon cables must be recon- 
nected to same connections 
from which removed. 

Connect control card cassette to hinge 
at top of drive. 
Connect ribbon cables. 
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7. Install 
Control Card 
Cassette 

8. Plug in 
Terminal 
Connector 

Fasten control card cassette by alternately 
tightening two captive screws (A). Tighten 
to 8 in-lbs. 
Route control wires through clamp 

(C) 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

NEMA 1 Drives 
Install LCP by sliding bottom into guide slots -(B) 
on cradle, then press into place ensuring 
that connector on back of LCP is engaged. 
Replace protective cover by positioning 
guide pins at bottom of cover into holes 
in bottom of chassis and snap top of cover 
into place. 

NEMA 12 Drives 
Plug cable from LCP into connector on 
main control card. 

- fa 
cr=r, 

(A) 

Connect Modbus signal wire (RTxD+) to 
pin 1 of EIA-485 (formerly RS-485) 
connector. 
Connect Modbus signal wire (Corn) to pin 
2 of EIA-485 connector. 
Connect Modbus signal wire (RTxD-) to 
pin 3 of EIA-485 connector. 
Plug EIA-485 connector into terminal port 
at side of Modbus RTU option card. 

NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. Tighten to 7 in-lbs. 

RTxD. (-) 

Corn 

RTxD (+) 

EIA -485 Connector 
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Status LEDs 

Option Card 
Operability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus RTU 
communications and the other as a status 
for VLT 6000 drive communications. Both 
LEDs use the same communications 
patterns. On power up, each LED state is 

flashed on for 250 milliseconds (Red, Green, 
Orange, Off). The VLT 6000 LED powers up 

first, then the Modbus LED. After power up, 
the following are the only valid states: 

Flashing Green (1 Hz): Communications 
online (VLT 6000 LED) or receiving data 
(Modbus LED) 
Flashing Red (1 Hz): Communications 
time out 
Solid Red: Fault, communications halted 

3-Pin EIA-485 Connector 

Modbus LED 

VLT 6000 LED 

000000 

A loop back test to confirm Modbus RTU 
option card operability can be performed. The 
option card must be removed from the 
adjustable frequency drive to gain access to 
the 9-input dip switch for baud rate and parity 
and to rewire the option card connectors. 

ADANGER 
Ensure that power has been 
removed from adjustable fre- 
quency drive for a minimum of 
14 minutes to allow voltage to 
dissipate. 

Remove the option card in accordance 
with the procedures described in the 
installation section of this manual. 

Set the dip switch positions in accordance 
with the table below. 

Remove all wiring from both the 6-pin 
option card connector and the 3-pin 
EIA-485 connector. 

Wire the 6-pin option card connector to 
the 3-pin EIA-485 connector as described 
below. 

6-Pin Connector E1A-485 Connector 
Pin 2 

Pin 3 

Pin 4 

to 
to 
to 

Pin 3 
Pin 2 
Pin 1 

Apply power to the unit. 

Afterthe normal status LED check at 
power-up (see Status LEDs), the loop back 
test sets both LEDs to orange for a successful 
test or red if the test fails. The orange or red 
indicator lasts around 10-15 seconds. The 
LEDs will then flash red or green 
communication indications. 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 
ON ON ON OFF OFF ON ON ON ON 

Loop Back Test Switch Positions 
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Remote 
Terminal 
Unit 

Modbus RTU 
Message ' 

Framing 
Structure 

Modbus RTU 
Message 
Framing 
Structure 
(continued) 

14 

The controllers are setup to communicate on 
the Modbus network using RTU (Remote 
Terminal Unit) mode, with each 8-bit byte in 

Coding System: 

Bits Per Byte: 

a message contains two 4-bit hexadecimal 
characters. The format for each byte is shown 
below. 

8-bit binary, hexadecimal 0-9, A-F 
Two hexadecimal characters contained in each 8-bit 
field of the message 

1 start bit 
8 data bits, least significant bit sent first 
1 bit for even/odd parity; no bit for no parity 
1 stop bit if parity is used; 2 bits if no panty 

Error Check Field: Cyclical Redundancy Check (CRC) 

A Modbus RTU message is placed by the 
transmitting device into a frame with a known 
beginning and ending point. This allows 
receiving devices to begin at the start of the 
message, read the address portion, 
determine which device is addressed (or all 

devices, if the message is broadcast), and to 
know when the message is completed. 
Partial messages are detected and errors set 
as a result. 

The allowable characters transmitted for all 

fields are hexadecimal 0-9, A-F. The 
adjustable frequency drives monitor the 
network bus continuously, including 'silent' 

intervals. When the first field (the address field) 
is received, each drive or device decodes it 
to determine whether it is the addressed 
device. 

Modbus RTU messages addressed to zero 
are converted to broadcast messages using 
the FC protocol. No response is needed on 
broadcast messages. 

To ensure the attribute data returned is the 
most current, each attribute access must 
include one attribute only. 

A typical message frame is shown below. 

Start Address Function Data CRC Check End 
T1-T2-T3-T4 8 Bits 8 Bits n x 8 Bits 16 Bits Ti -T2-T3-T4 

Typical Modbus RTU Message Structure 

StartiStop Field 
Messages start with a silent interval of at least 
3.5 character times. This is implemented as 
a multiple of character times at the 9600 
network baud rate (shown as Start T1 -T2- 
T3-T4). The first field then transmitted is the 
device address. 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 continuous stream. If a silent 
interval of more than 1.5 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 that 
3.5 character times following a previous 
message, the receiving device will consider 
it a continuation of the previous message. 
This will set an error, since the value in the 
final CRC field is not valid for the combined 
messages. 
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Modbus RTU 
Message 
Framing 
Structure 
(continued) 

Address Field 
The address field of a message frame 
contains 8 bits. Valid slave device addresses 
are in the range of 0 - 247 decimal. The 
individual slave devices are assigned 
addresses in the range of 1 - 247. (0 is 

reserved for broadcast mode, which all slaves 
recognize.) 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 to let the master know which 
slave is responding. 

Function Field 
The function field of a message frame 
contains 8 bits. Valid codes are in the range 
of 1 - 255 decimal. (See Appendix A for a 
description of supported Modbus functions.) 
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. 

When the slave responds to the master, it 

uses the function code field to indicate either 
a normal (error-free) response, or that some 
kind of error occurred (called an exception 
response). For a normal response, the slave 
simply echoes the original function code. For 
an exception response, the slave returns a 
code that is equivalent to the original function 
code with its most-significant bit set to a logic 
1. In addition, the slave places a 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 the Exception Codes section in this 
manual for definitions. 

Data Field 
The data field is constructed using sets of 
two hexadecimal digits, in the range of 00 to 
FF hexadecimal. These are made from one 
RTU character. The data field of messages 
sent from a master to slave device 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. The data field can have a 
length of zero. 

MG.10.P2.22 - VLT is a registered Dartfoss trademark 

CRC Check Field 
Messages include an error-checking field that 
is based on a cyclical redundancy check 
(CRC) method. The CRC field checks the 
contents of the entire message. It is applied 
regardless of any parity check method used 
for the individual characters of the message. 
The CRC value is calculated by the 
transmitting device, which appends the CRC 
as the last field in the message. The receiving 
device recalculates a CRC during receipt of 
the message and compares the calculated 
value to the actual value received in the CRC 
field. If the two values are not equal, an error 
results. 

The error checking field contains a 16-bit 
binary value implemented as two 8-bit bytes. 
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 sent in the message. 

Coil/Register Addressing 
All data addresses in Modbus messages are 
referenced to zero. The first occurrence of a 
data item is addressed as item number zero. 
For example: 

The coil known as 'coil 1' in a programmable 
controller is addressed as coil 0000 in the 
data address field of a Modbus message. Coil 
127 decimal is addressed as coil 007E,a (126 
decimal). 

Holding register 40001 is addressed as 
register 0000 in the data address field of the 
message. The function code field already 
specifies a 'holding register' operation. 
Therefore, the '4)000c reference is implicit. 
Holding register 40108 is addressed as 
register 00613Fia (107 deciinal). 

15 
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Translation 
from 
Modbus RTU 
Protocol to 
FC Protocol 

16 

Refer to Serial Communication for FC 
Protocol in the. VLT 6000 Operating 
Instructions for details on the Danfoss FC 
protocol used for Modbus RTU serial 
communication within the VLT 6000 
Adjustable Frequency Drive. 

Parameter Block 

PKE 
PKE contains AK with the parameter 
commands and replies, and PNU with the 
parameter number. The AK value is 
determined by the Modbus function code. 
Coil 65 decimal determines whether data 
written to the drive are stored in EEPROM 
and RAM (coil 65 =.1) or just RAM (coil 65 = 
0). PNU is translated froi-n the register address 
contained in the Modbus read/write 
message. The parameter number is 
translated to Modbus as (10 x parameter 

IND 
IND contains the index. The index is- used, 
together with the parameter number, for 
read/write access. Index has 2 bytes -a low 
byte and a high byte. However, only the low 
byte is used for indexing. The high byte is 

used for reading and writing text. IND is set 
by a register in Modbus (40001J. IND must 
be cleared .by the Modbus master after 
reading/writing text. 

PWEHIGIPWELow 
PWE contains the parameter value. The 
parameter value block consists of 2 words (4 

bytes). The value depends on the command 
given (AK). PWE is zero filled on reads. On 
writes, PWE is filled with the data field of the 
Modbus write message. 

PCD/PCD, 
PCD contains the process word block. The 
parameter value block consists of 2 words (4 
bytes). The process word block is divided into 
two blocks of 16 bits and is stored in Modbus 
as status coils. The mapping of the PCD is 
shown below. 

Process Block Updates 

Upon every write to the PCD coils, the 
process block is written to the drive and 
returned from the drive. On parameter reads 
and writes, the PCD is deactivated on 
messages from the Modbus RTU option card 
to the drive. The PCD coils are updated on 
response messages from the drive to the ' 

Modbus RTU option card. 

Text Blocks 

Parameters stored as text strings are 
accessed the same as the other parameters 
except PWE is replaced with the text block. 
The maximum text block size is 20 
characters. If a read request for a parameter 
is for more characters than the parameter 
stores, the response is space filled. If the read 
request for a parameter is for less characters 
than the parameter stores, the response is 

truncated. 

PCD1 PCD 
Control packet 
(master -> slave) 

Control word 
(Coils 1 - 161 'DEC 

Reference value 
(Coils 17 - 32)DEc 

Reply packet 
(slave -) master) 

Status word 
(Coils 33 - 481 ,DEc 

Given output frequency 
(Coils 49 - 64)DEc 

PCD Mapping 
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FC Protocol 
Control 
Word Bit 
Descriptions 

Control Word Bit Descriptions 

It ' ,0 ,=-T, , 

00 Preget list. LSB 
01 Prmt Riot. PASO 

02 DC Brak no DC Brake 
03 Coast Stop no Coast Stop 
04 aCtalck- Stop so "Quick" Stop 
05 Frima Freq. so Fro21. Freq. 
OS Ramp Stop Start 
07 no Roast Flost 
00 so Jog Jog 
09 no Inaction 
10 Data Not Valid Data Valid 
11 Relay 1 OFF Relay 1 ON 
12 Relay 2 OFF Rainy 2 ON 
13 Stup LSB 
14 Strp MS8 
15 no Rs...riming 1 Rvrsing 

Stop Commands 

The precedence of the stop 
commands is as follows: 

1. Coast stop 
2. Quick stop 
3. DC Brake 
4. Normal (Ramp) stop 

Conversion Conversion 

Factor 

Memory 
Mapping 

The different attributes for each parameter 
can be seen in the section on factory settings. 
Since a parameter value can only be 
transferred as a whole number, a conversion 
factor must be used to transfer decimals. 

Example: 
Parameter 201: Minimum Frequency, 
conversion factor 0.1. If parameter 201 is to 
be set to 10 Hz, a value of 100 must be. 

transferred, since a conversion factor of 0.1 

means that the transferred value will be 
multiplied by 0.1. A value of 100 will, therefore, 
be understood as 10.0. 

Index Factor 

74 3.6 
2 100.0 
1 10.0 
0 1.0 

-1 0.1 

0.01 
-3 0.001 
-4 0.0001 

Parameter Values 

Standard Data Types 
Standard data types are Intl 6, int32, uint8, 
uintl6 and uint32. They are stored as 4x 
registers (40001 - 4FFFF). The parameters. 
are read using function 03 "Read Holding 
Registers." Parameters are written using 
function 6 "Preset Single Register" for 1 

register (16 bits), and function 10, "Preset 
Multiple Registers" for 2 registers (32 bits). 
Valid sizes to read are 1 register (16 bits) and 
2 registers (32 bits). 

MG.10,P2.22 - VLT is a registered Danloss trademark 

Nonstandard Data Types 
Nonstandard data types are text strings and 
are stored as 4x registers (40001 - 4FFFF). 
The parameters are read using function 03,, 
"Read Holding Registers" and written using 
function -10HEx "Preset Multiple Registers." 
Valid sizes to read are 1 register (2 characters) 
through 10 registers (20 characters). See Text 
Blocks section in this manual for truncation/ 
space fill rules. IND (Modbus Register 1) must 
be written with a value of 0400,, (read) or 
0500 (write) prior to reading or writing a 
text string. 
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Memory 
Mapping: 
Status Coil 
Maps 

Memory 
Mapping: 
Register 
Maps 

Status Coils Map (128 coils total) 

Address (Decimal) Description 
1 - 16 PCD, Control word (master -4 slave) 
17 - 32 PCD2 Reference value (master -9 slave) 
33 - 48 PCD, Status word Islave -> master) 
49 - 64 PCD2 Given output frequency (slave -4 master) 
65 Write memory storage type bit (used with AK), see PKE 
66 -128 Reserved 

Register Maps (65536 registers total) 

Address (Decimal) Description 
00001 IND (index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 
00004 - 00009 Reserved 
00010 Parameter 001, Language 

00170 Parameter 017, Operating State at Power-up 
00180 - 09999 Reserved 
01000 Parameter 100, Configuration 
1 J. 

01170 Parameter 117, Motor Thermal Protection . 

01180 - 01999 Reserved 
02000 Parameter 200, Output Frequency Range 
J, J, 

02280 Parameter 228, Warning: High Feedback 
02290 - 02999 Reserved 
03000 Parameter 300, Terminal 16 Digital Input 
1 i 
03280 Parameter 328, Pulse Feedback, Max. Freq. 
03290 - 03999 Reserved' 
04000 Parameter 400, Reset Function 
1 i 
04270 Parameter 427, PID Lowpass Filter Time 
04280 - 04999 Reserved 
05000 Parameter 500, Protocol 

05660 Parameter 566, FLN Time Function 
05670 - 05999 Reserved 
06000 Parameter 600, Operating Data: Operating Hours 

06310 Parameter 631, Nameplate: Communication Option Ordering No. 
06320 - 06999 Reserved 
07000 Parameter 700, Relay 6, Output Function 
J, . J- 

07110 Parameter 711, Relay 9, Off Delay 
07120 - 65536 Reserved 
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Message EXAMPLE 1: Start Motor, Run Speed 40% - 

Translatiori 
Examples Modbus function OF,E, (Force Multiple Coils). 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte a Byte 7 
Slava 

Address 
Function Coil Addr HI Coll Addr LO 9 of Coils Hi 9 of Coils LO Byte Count Force Data HI 

Coils (0-2) 
01 OF 00 00 20 04 7C 

Byte 8 ' Byte 9 Byte 10 Byte 11 
Force Data 

LO 
Coils (8-15) 

Force Data HI 
Coils (16-23) 

Force Data 
1_0 

Colts (24-31) 

Error Check 

04 99 19 r3711431 

Modbus message string: 
[01] [OF) [00] [00) [00] [20] [04] [7C] [04] [99] [19] [37] [43] 

Start Command: 0000010001111100 = 0470 (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Modbus message string: 
[01] [OF] [00] [00) [00] [20] [04] [7C] [04] [99] [19] [37] [43] 

NOTE: Speed Command: 4000,, = 100% speed 
40% of 4000ha = 1999,a (reversed) 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address' 
Function Coil Addr HI Coll Addr LO No. of Coils 

HI 
No. of Coils 

' LO 
Error Check 

01 OF 00 00 00 20 [54] [13] 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

20 

EXAMPLE 2: Ramp Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 't° I Byte 2 Byte 3 Byte 4 Byte 5 Byte 0 Br, 7 
Slave 

Address 
Function Coil Addr HI Coil Addr LO f of Coils HI 0 of Coils LO Byte Count Force Data HI 

Coils (0-7) 
01 OF 00 00 00 20 as 3C 

Byte 8 Byte 9 Byte 10 Byte 11 
Force Data 

LO . 

Coils (8-15) 

F01:0 Data HI 
Coils (1843) 

Force Data 
LO 

Coils (24-31) 

Error Check 

04 00 00 1851051 

Modbus message string: 
[01] [OF] [00] [00] [001[20] [04] [3C] [04] [00] [00] [89] [19] 

.Stop Command: 0000010000111100 = 043CHa (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

. Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Coil Addr HI Coil Addr LO No. of Coils 

HI 
No. of Coils 

LO 
Error Check 

01 OF 00 00 00 20 - 

All values are in hexadecimal. 

EXAMPLE 3: Coast Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coll Addr HI Coil Addr LO 0 of Coils HI 0 of Coils LO Byte Count Force Data HI 
(0.) 

01 . OF 00 00 00 20 04 20 

Byte 8 Byte 9 Byte 10 Byte 11 
Force Data 

LO 
Coils (8-15) 

Force Data HI 
Coils (18.23) 

Force Data 
LO 

Cons (24-31L 
00 

Error Check 

-- 2C 00 

Modbus message string: 
[011[0F] [00] [00] [00] [20] [04] [20] [2C] [00] [00] [ ] 

Coast Command: 0010110000100000 = 2C20,, (reversed) 
. (see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 ' Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF f 00 00 00 20 - 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 4: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6: UINT16) 
(Conversion factor = 0) 

Modbus Function 06 Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 - Byte 5. - Byte 6 
Slave 

Address 
Function Register 

Add!: HI 
Register' 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error. Check 

01 06 04 OF 00 3C - 
Modbus message string: 
[01] 06] [04] [OF] [00] p] terror check 

Parameter 104 = OF04,, (reversed) 
Note that the starting address of a register is the parameter number x 10 1 in HEX. 
104 x 10 = 1040 -1 = 1039 = OF04t,,, (reversed) 

Modbus message string: 
[01] 06] [04] [OF] [00] [3C) [ error check ] 

Speed (60 Hz) = 3CH, 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C - 

All values are in hexadecimal. 

EXAMPLE 5: Read Parameter 514, 
Motor Current = 3 Amps 
(Data Type 7: UINT32) 
(Conversion Factor = -2) 

Modbus Function 03,, Read Holding Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. of Points 
HI 

No. of Points 
LO 

Error Check 

01 03 14 13 00 02 - 

Parameter 514 (5139) = 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card. 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Bytes Byte 6 Byte 7 
Stave 

Address 
Function Byte Count Data HI 

(Rag 45140) 
Data 1.0 

(Reg 45140) 
Data HI 

(Rag 45141) 
Data LO 

(Reg 45141) ' 

Error Check 

01 03 04 00 00 01 2C - 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

22 

EXAMPLE 6: Write Parameter 533, 
Display Text 1, NIT 6000 only) with 
"1234567890" (Data Type 9: Text 
String). 

Modbus Function 06 Preset Single Register 

Write IND with "0500" to perform a text 
write. 
Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Register 

Addr HI 
Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 - 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 - 

Commands Modbus to text mode. 

Modbus Function 10HEx Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 
Slave 

Address 
Function Start Addr HI Start Addr LO No. of 

Registers HI 
No. of 

Registers LO 
Byte Count Data HI 

(Reg 414021 
31 01 10 14 D1 00 05 OA 

Byte 8 Byte s Byte 10 Byte 11 Byte 12 Byte 13 Byte 14 Byte 15 
Data HI 

(Reg 41402) 
Data HI 

(Reg 414D3) 
Data HI 

(Reg 414D3) 
Data HI 

(FtrAt.414D4) 
Data HI 

(Reg 414D4) 
Data HI 

(Reg 414D5) 
Data HI 

(Reg 414135) 
Data I43 

(Reg 414D6) 
32 33 34 35 36 37 38 39 

Byte 16 Byte 17 
Data HI Error Check 

(Reg 414D6) 
30 __ 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. Registers 
HI 

No. Registers 
LO 

Error Check 

01 10 14. D1 00 05 - 

All values are in hexadecimal. 
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Exception 
Codes 

When the VLT 6000 responds to the master 
via the Modbus serial network, it uses the 
function code field to indicate either a normal 
(error-free) response or an error (called an 
exception response). In an error-free 
.response, the drive simply echoes the original 
function code. For an exception response, 
the drive will return a code that is equivalent 

to the original function code with its most- 
significant bit set to a logic 1. In addition, the 
drive places a 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. The tables below 
identify the codes and describe their 
meaning. 

Modbus 
Code 

(decimal) 
Meaning 

00 The parameter number does not exist 
01 There is no write access to the parameter 
02 The data value exceeds the parameter limits 
03 The used sub-index does not exist 
04 The parameter is not of the array type 
05 The data type does not match the parameter called 
17 Data change in the parameter called is not possible in the present 

mode of the drive. Some parameters can only be changed when the 
motor has stopped 

130 There is no bus access to the parameter called 
131 Data Change is not possible because factory setup is selected 
255 Message Timeout 

VLT 6000 Errors 

Modbus 
Code 

(decimal) 

. 

Meaning 

64 Invalid Data Address 
65 Invalid Message Length 
66 Invalid Data Length 
67 Invalid Function Code 

Modbus RTU Errors 
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Supported 
Modbus RTU 
Function 
Codes 

Read Coil 
Status 
(01HEO 

24 

APPENDIX A 

Appendix A describes the following functions 
supported by the Modbus RTU option card. 

Read Coil Status (01 ) 

Force Single Coil (05) 
Force Multiple Coils (0F) 

Read Holding Registers (03,J 
Preset Single Register (O6 <) 
Preset Multiple Registers (10HE4) 

Description 
Reads the ON/OFF status of discrete outputs 
(OX references, coils) in the slave. Broadcast 
is never supported for reads. 

Query 
The query message specifies the starting coil 
and quantity of coils to be read. Coils are 
addressed starting at zero. Coils 1-16 are 
addressed as 0-15. 

Example of a request to read coils 1-16 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 
Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 10 
Error Check (CRC) - 

Response 
The coil status in the response message is 
packed as one coil per bit of the data field. 
Status is indicated as: 1 = ON; 0 = OFF. The 
LSB of the first data byte contains the coil 
addressed in the query. The other coils follow 
toward the high order end of this byte, and 
from 'low order to high order' in subsequent 
bytes. 

If the returned coil quantity is not a multiple 
of eight, the remaining bits in the final data 
byte will be padded with zeros (toward the 
high order end of the byte). The Byte Count 
field specifies the quantity of complete bytes 
of data. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Byte Count 02 
Data (Coils 8-1) 55 
Data (Coils 16-9) AA 
Error Check (CRC) - 

MG.10.P2.22 - VLT is a registered Darrfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 31 of 367



Force 
Single Coil 
(05HEx) 

Description 
Forces a single coil (OX reference) to either 
ON or OFF. When broadcast, the function 
forces the same coil references in all attached 
slaves. 

Query 
The query message specifies the coil 
reference to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 
Force Data = 00 0OHa (OFF) or FF OOHD( (ON). 

Example of a request to set coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Coil Address HI 00 
Coil Address LO 00 
Force Data HI FF 
Force Data LO 00 
Error Check (CRC) - 

Response 
The normal response is an echo of the query, 
returned after the coil state has been forced. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Force Data HI FF 
Force Data LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Force 
Multiple 
Coils 
(OFHEx) 

26 

Description 
Forces each coil (OX reference) in a sequence 
of coils to either ON or OFF. When broadcast, 
the function forces the same coil references 
in all attached slaves. 

Query 
The query message specifies the coil 
references to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Example of a request to set 10 coils starting at coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Byte Count 02 
Force Data HI (Coils 8-1) FF 
Force Data LO (Coils 10-9) 03 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of coils forced. 

Field Name Example (HEX) 
Slave Address 01. 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI' 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Read 
Holding 
Registers 
(03H ,j 

Description 
Reads the binary contents of holding registers 
(4x references) in the slave. Broadcast is 

never supported for reads. 

Query 
The query message specifies the starting 
register and quantity of registers to be read. 
Registers are addressed starting at zero. 
Registers 1-4 are addressed as 0-3. 

Example of a request to read registers 40001-03 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 03 
Error Check (CRC) . - 

Response 
The register data in the response message 
are packed as two bytes per register, with 
the binary contents right justified within each 
byte. For each register, the first byte contains 
the high order bits and the second contains 
the low-order bits. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Byte Count 06 
Data HI (Register 40001) 55 
Data LO (Register 40001) AA 
Data HI (Register 40002) 55 
Data LO (Register 40002) AA 
Data HI (Register 40003) 55 
Data LO (Register 40003) AA 
Error Check (CRC) - 

APPENDIX A 
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Preset 
Single 
Register 
(06HE.) 

28 

Description 
Presets a value into a single holding register 
(4x reference). When broadcast, the function 
presets the same register reference in all 

attached slaves. 

Query 
The query message specifies the register 
reference to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset register 40002 to 00 03Ra in slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data 1_0 03 
Error Check (CRC) -- 

Response 
The normal response is an echo of the query, 
returned after the register contents have been 
passed. 

Field Name Example (HEX) 
Slave Address z 01 

Function 06 
Register Address HI 00 
Register Address LO 01 
Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) __ 

APPENDIX A 
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Preset 
Multiple 
Registers 
(10HEx) 

Description 
Presets values into a sequence of holding 
registers (4x references). When broadcast, 
the function presets the same register 
references in all attached slaves. 

Query 
The query message specifies the register 
references to be preset. Registers are 
addressed starting at zero. Register 1 is 
addressed as 0. 

Example of a request to preset two registers starting at 40002 to 00 AAA 
and 01 02, in slave device 1. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Byte Count 04 

. 

Write Data HI (Register 40001) 00 
Write Data LO (Register 40001) OA 

Write Data HI (Register 40002) 01 

Write Data LO (Register 40002) 02 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of registers preset. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Error Check (CRC) - 

APPENDIX A 
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4om FACILITY 
ELECTRICAL 
PROTECTION CRITEC 

Detailed Specifications for ERICO's 
TDS-DINLINE SURGE DIVERTER TDS180-4S 

Applications 
Lightning transients and surges are a major cause of expensive electronic equip- 
ment failure and business disruption. Damage may result in loss of computers, 
data and communications, loss of revenue, and loss of profits. The new TDS- 
DINLINE family of surge diverters and filters offer economical and reliable 
protection from power transients in even the most strenuous applications. 

Transient Discriminating Technology (TDS) introduces the first quantum leap in 

transient suppression technology for mains powered equipment. It offers a new 
level of safety and reliability, yet retains optimum protection levels critical for 
electronic equipment. TDS is an active frequency based device that discriminates 

between the slower mains voltages and the higher speed transients. When 
transient frequencies are detected the patented TDS "Quick-Switch" technology 
"switches in" robust protection devices to limit the transient to safe levels. The 

frequency discrimination circuit controlling the TDS "Quick-Switch" ensures that 

the device is virtually immune to the effects of the 50/60Hz sustained over- 
voltages, allowing fault voltages of up to 480Vrms without degradation, and 
providing over-voltage robustness in excess of the demanding new and emerging 
standards. 

TDS technology is essential for any site where abnormal over-voltages can occur 

or where the possible catastrophic failure of traditional technologies due to over- 

voltage events can not be tolerated. 

The TDS I80-4S unit provides this technology in a single mode shunt-only, 72mm 

width module. Its unique design allows it to be configured for Ph-N or Ph-E or 

N-E applications. 

Rated to a surge capacity of 801cA (8/20ps), internally 1601cA of surge material is 

provided for additional robustness and to provide long service life. The unit is 

designed for sites with a medium risk of transients or for secondary protection 

applications. For the protection of high exposure sites or critical equipment 

higher surge rated TDS DINLINE units, or TDS MOVTECTM should be in- 

stalled. 

Features 
Robust against abnormal over-voltage 

UL1449 Edition 2 compliant 

Single phase primary protection for 
medium exposure sites or secondary 
protection applications 

Single mode protection, configurable to 

Ph-N, Ph-E or N-E protection 

35mm DIN rail mount, DIN 43 880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic status indicator ideal for 
poorly illuminated locations 

Long Service life 

Optional retrofittable TDS Alarm 
Relay for remote alarms 

CRDLUELEr CRITEC ERITECH" 
WELDED ELECTRICAL CONNECTIONS SURGE PROTECTION DEVICES LIGHTNING PROTECTION/GROUNOING ERICCI 
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TDS-DINLINE SURGE DIVERTER TDS180-4S 
SPECIFICATIONS Operation: 

Nominal input voltage 220 -277 Vrms 
Input frequency 50/60 Hz 

Max. permissible abnormal over-voltage 480 Vrms 
Power systems TN-C, TN-S, TN-C-S (MEN), TT 

Earth leakage current <2mA 
Protection: 

Modes Ph-N, Ph-E or N-E 

Let through voltage @ 3kA 8/20ps <720V 
Let through voltage @ 20kA 8/201.ts <910V 

Surge rating 8/201.is 801cA 

Surge rating 10/3501.ts 161cA 

Energy rating 3840J 
MultipulseTM capability Yes 

Aggregate surge material 1601cA 8/20}ts 

Alarms 
Protection 

Status 
Elect onics 

a 
6C444.1' 

T1 

3 5 7 9::.1113151 
. . 

4 8 81072 ^.41 

ct eFuccr 
remcw, 

TRANSIENT 
DISCRIMINATING 
SUPPRESSOR. 
TDS180-45-277 

and Indicators: 
status indication Two, electronic. On = OK 

Alarm contacts User configurable, with optional TDS-AR 
Physicals: 

Environmental rating IP20 

Operating conditions -35 to +55°C, 0-90% humidity 

Enclosure style DIN 43880 
Dimensions (W x D x H) 72 x 88 x 70mm 

Weight 350g (approx.) 

Encapsulation Shockguard 
Enclosure material Flame Retardent UL94V -0 

Surface finish Spark eroded finish 

Wiring terminals Accepts up to 6mm2 

Warranty 5 years 

Test standards: 
Approvals UL1449 Edition 2 

AS 3260, IEC 950 
Certificate of suitability, 
Electricity Regulator 

Surge rated to meet ANSI/IEEE C62.41-1991 Cat A, Cat B, Cat C. 

ANSI/IEEE C62.45-I987 Life cycle testing. 
AS/NZS 1768-1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

IEC801-5 Installation Class 5. 

IEC 61643-1 

._100 

0 

I0 

E 

0.1 

20 1000 
Number of Impulses 

10000 

Note: Other operating voltages and frequencies are available on application. 
For specifications on other DINLINE products, refer to relevant Specifications Sheet. 
Exceeding nominal operating voltage while transient events occur may affect product life. 

TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 

change without notice. 0 Copyright 1998 

Model Number Description 

TDS180-4S-277 TDS 277V 80KA SURGE SUPPRESSOR 

Hobart 

Sydney 

Melbourne 

Canberra 

ph:+61 3 8237-3200 
ph:+61 2 9479-8500 

ph:+81 3 9894-2877 
ph:+61 2 8257-3055 

fax+61 3 6273-0399 

faic+51 2 9980-5092 
fac+61 3 9694-3216 
fax+61 2 e257-3127 

Adelaide ph:+61 8 8366-8555 fax.+61 8 8388-8558 

Perth ph:+61 8 9358-1233 fax +61 8 9358-1404 
Singapore ph:+ 65-783 -2477 fax:4 65 7133-2397 

Thailand ph:+ 662 827-9037-a fax:4662 627-9168 

c 
f 4 

ERIED 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com at 

O 
in 
in 

f- 
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*TERASAKI Transfer switches 

Caption? 

Power interruptions can affect 
productivity, cost dollars and 

at times, safety 
Circuit condition sensing circuit 

In today's highly competitive environment it is essential to be able to rely on a 

continuous power supply. 

Modern buildings and industrial complexes have critical loads such as essential 
lighting, computers and continuously operating industrial equipment. An 
uninterrupted power supply is vital for these functions. 

Reliability of your power supply can be achieved with a Terasaki automatic transfer 
switch comprising a basic transfer switch for the actual switching and a logic control 
panel, or control circuit to automatically sense when to switch. Whenever mains 
voltage drops below 85% of the nominal line voltage, the logic controller signals the 
emergency source engine to start, then automatically transfers the load to the 
emergency source by activating the motor driven circuit breakers in the BTS (basic 
transfer switch). 

The transfer operation is initiated and controlled by a compact logic panel 
comprising voltage and phase monitoring relays, time delay relays and logic relay 
(or PLC logic type). An adjustable time delay relay prevents changeover due to 
momentary voltage fluctuation. When the load has been transferred the supply is 

continually monitored to determine when the load can be transferred back to the 
preferred supply. An adjustable time delay relay (TDEN) prevents the transfer 
switch returning the load to the normal supply until the voltage has stabilised. 

The basic transfer section comprising motor operated circuit breakers and interlocks 
is controlled by the logic panel and performs the automatic transfer only when 
commanded to do so by the logic panel. 

The logic control also provides a voltage-free contact to initiate starting the 
emergency engine. 

The standard Tem Logic panels may be customised with up to 12 optional functions 
(refer pages 9 - 22 to 9 - 25 for details) 

Caption? Caption? 

9 - 3 
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9 

TERASAKI Transfer switches 

BASIC TRANSFER SWITCHES 

Terasaki transfer switches may be supplied without Tem Logic control panels where customers prefer to design their own 
automatic control. This assembly is known as a basic transfer switch. 

Each basic transfer switch includes two motor operated circuit breakers mechanically and electrically interlocked for safety. 
One additional auxiliary switch for customer use is supplied as standard on each circuit breaker. The assembly is mounted 
on a white painted base plate and wired to terminals allowing for simple customer connection. 

BTS options: 
Extra auxiliary contacts. 

Alarm switch. 

Shunt trip. 

Other options include: 

Common loadside busbars. 

Enclosure. 

Voltage: 
Standard voltage is 240 V AC. 

Special voltages: 

110 V, AC, 110 V DC, 24 V DC 

available on request. 
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01E.RgAKI Transfer switches 

- 

- 

- 

' 

. . . 

. . 

' 

- 

- 

4 4 :8 II Oe't 0 

. MS 

. 

- - 

: 

. I 

1111111111111 
ilocommormimmm 
iiarriEREal.1111111 
1E111111111 
110111=1.MI=MMEM16 locoON11114014 11C101=1MM1==MMI 11131:1=MM=MM11 

11111111111111111 Icicirmm=... MICIDIMMMINIM11 
ICICIIIIIMMM111111111101111111 IIEHIN M III 
11013MEMMIMM=1 110D=MEEM=M. 161t2INOmMl1msImm 11:10M=MMM=111M 

la El= MiMMUMMin 

IPEIERI 

111111:111:11111M: 
11110111 11111 
omonlos milmo mom mmmmomomi 1111113mmmmmlimm= 
1110 01111 11111 111 == ==M 
41111111111111MIIMI111111111=00MM15/8/01 
MOM IlikleM=IM==MM Elfel==M=M11111110.= 

BIEL 
m=144 MM MM. =4. onuta..-==-=otommmom000m ormisomi U I 
1111111 _r!i\11111u 
1510MINI it --01141111=.14 oE 7 4=141110651.4111111=1=1 = :::11=111MI4OII=IIM 
1111 1L.T.11111IMICTIE 
11111117111.01/111PCM 
111111111111111110i:,-M=2!Eleindl CI= ...Mr" =41,11=. 4t".MNIM11=11=14 1011 1111111L mm.1=retaimpi NIE, CH= 1 .000.11111 DIM 
1111111. IMMMLP:Fri C!M =MM,' /'7 XL, S_ =MM.M=i =IMO 441=MINOW111=11 MNIOR11=111=11 
IIIMEMEMMOINICEL 
11111111111111DE 
1111EFERREFiiiiiE 

SEC l - 

U 
OFF ON 

T. SrC 
011.001 

OFF ON 

T. SEC 
10 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 43 of 367
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Conserves energy 

Circuit breaker transfer switches have three stable positions: 'on', 'off' and `tripped'. These positions are maintained 
mechanically, thus energy consumption and maintenance is reduced by eliminating the need for electromagnetic coils. 

3 Stable positions 
I(ON) 

Red 

TRIP 

MIN 

O(OFF) 

..,11MMumm..., 

White - Green 

L._; 

# 

Stable positions - conserve energy, reduce maintenance 
Each position is mechanically stable eliminating the need for continuously energised coils curtailing waste 
energy and reducing maintenance compared to electrically held devices. 

True RMS monitoring unaffected by harmonics 

Tern-Break MCCBs with electronic OCRs detect true RMS of the load current. Therefore, the tripping characteristics are 
unaffected by harmonics. Thermal magnetic MCCBs are also unaffected. Nuisance tripping is avoided and precise 
protection is maintained. 

Harmonic current 
wave-form which 

may cause a 

voltage wave-form 
distortion in an 

electrical power 
system (Example). 

Sinusoidal wave 3rd harmonics (50%) 5th harmonics (50%) 7th harmonics (50%) 

V V V 

Normal function Normal function Normal function Normal function 

Peak value, control 
system (MCCB) Normal function Malfunction Malfunction Malfunction 

9 - 6 
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(*) TERASAKI Automatic transfer switches 

Moulded case interlocked pairs 
The versatility of the cable mechanical interlock fitting allows us to 
offer almost any combination of MCCBs from 400 A to 2500 A as an 

interlocked pair. Each MCCB is supplied asembled with cable 
mechanical interlock fitting, motor operator and auxiliary contacts for 
electrical interlocking plus one for customer use. The auxiliary contact 
leads are terminated at an auxilary connection block on the side of the 
breaker for convenience of customer wiring. 

The cable wire is supplied. Please specify length. 

Enclosed automatic transfer switches 
Enclosed automatic transfer switches are assembled to order from 
stock components on a fast track delivery system. The basic transfer 
switch section and associated logic panel are housed inside a 

standard pre-specified Eldon enclosure. A mode selector is supplied 
as standard and optional indicator lights may be mounted externally 
on the cabinet door. 

Standard features include: 
IP55 rated enclosure 

Common load side busbars 

Standard 240 V control or other voltage on application 

Optional features: 
J Busbar flags for large cable termination 

Interlocked 3 pole type 

MCCB to MCCB 

Enclosed BTS 
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*TERASAKI Automatic transfer switches 

Quality assurance 
Each Terasaki automatic transfer switch is made to an identical bill of materials. A wiring schematic and connection diagram 
is supplied with each BTS to simplify installation and wiring. Quality Assurance is in accordance with Australian Standards. 

TIME 

DELAY OPEN 

EMERGE. 

CLOSE 

NORMAL 

TIME 
DELAY OPEN 

NORMAL 

CLOSE 

EMERG. 

Remote emergency off (optional) 
A shunt trip (optional) is available with Terasaki automatic 
or basic transfer switches. This optional feature enables 
remote tripping of the mains or emergency circuit breakers. 

Shunt trip 

Auto reset (optional) 
Each basic transfer switch may be equipped for auto reset. 
If either circuit breaker is tripped manually via a shunt trip or 
by the sensing of overcurrent, the auto reset automatically 
returns the MCCB to the 'off' position. This feature requires 
the use of one additional auxiliary contact or an alarm 
contact. Please specify when ordering. 

Alarm / auxiliary switch 
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*TERASAKI Transfer switches 

Slim Line transfer switches. 
Available in horizontal or 
vertical configurations. 

Slimline BTS 
Slim line transfer switches featuring the cable/rod mechanical interlock system 
are more flexible than the standard walking beam models and can save 
valuable switchboard width when in the vertical configuration. The Slim line is 
available in two forms: 

a) Fully assembled wired and mounted vertical or horizontal on a base plate 
(with rod type mechanical interlock). 

b) Without baseplate and wiring. An interlocking cable is supplied loose. 

The arrangement described in b) above finds its application in Form 2, 3 and 4 

compartmented switchboards. This model is supplied partially assembled to 
enable the interlocking cable (wire) to be passed from one compartment to 
another without disturbing segregation barriers. 

The MCCBs are supplied with motor, mechanical interlock fitting and auxiliary 
contacts fully assembled. The switchboard manufacturer then has the option of 
mounting the MCCBs complete with accessories in the position which best 
suits the switchboard construction. 

Flexibility in MCCB selection 
Different current (and frame size) rated MCCBs may be selected where the 
EMERGENCY supply feeds essential circuits only. By using a smaller frame 
MCCB on the emergency circuit a more economical arrangement can be 
achieved. 

A wide diversity of Slim line transfer switches are available featuring models as 
diverse as 2500 A - 400 A. Three pole/four pole models are also available. 
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9 

e -TERAsw Basic transfer switches (BTS) 
With motor 

MCCBs 
used 

Ampere 
Range 

Interrupting cap. 
(415 V) 

Icu Ics OCR type 

Overall 3 pole 4) 

dimensions (mm) 
W H 

Cat. No. ') 
3 pole 
BTS 

Cat. No.') 
4 pole 
BTS 

XS125CJ 40-63 18 9 Therm Mag 305 209 235 B5IC633 BS10644 

XS125CJ 63-100 18 9 Therm Mag 305 209 235 BS1C133 BS1C144 

XS125CJ 79-125 18 9 Therm Mag 305 209 235 BS1C233 BS1C244 

XS125NJ 40-63 30 15 Therm Mag 305 209 235 BS1N633 BS1N644 

XS125NJ 63-100 30 15 Therm Mag 305 209 235 BSI N133 BS1N144 

XS125NJ 79-125 30 15 Therm Mag 305 209 235 BS1N233 BS1N244 

XH125NJ 40-63 50 25 Therm Mag 305 209 235 BHIN633 BH1N644 

XH125NJ 63-100 50 25 Therm Mag 305 209 235 BH1N133 BH1N144 

XH125NJ 79-125 50 25 Therm Mag 305 209 235 BH1N233 BH1N244 

XH125PJ 40-63 50 50 Therm Mag 305 209 235 Bill P633 B111 P644 

XH125PJ 63-100 50 50 Therm Mag 305 209 235 Bil1P133 BH1P144 

XH125PJ 79-125 50 50 Therm Mag 305 209 235 BH1P233 Bill P244 

XH160PJ 100-160 50 50 Therm Mag 336 237 258 BH2P133 BH2P144 

XS25ONJ 100-160 35 18 Therm Mag 336 237 241 BS2N133 BS2N144 

XS25ONJ 163-250 35 18 Therm Mag 336 237 241 BS2N233 BS2N244 

XH25ONJ 100-160 50 25 Therm Mag 336 237 258 BH2N133 BH2N144 

XH25ONJ 100-250 50 25 Therm Mag 336 237 258 BH2N233 BH2N244 

XS400CJ 100-250 35 18 Therm Mag 500 323 325 B54C233 BS4C244 

XS4000J 250-400 35 18 Therm Mag 500 323 325 BS4C433 BS4C444 

XS400NJ 163-250 50 25 Therm Mag 500 323 325 BS4N233 BS4N244 

XS400NJ 250-400 50 25 Therm Mag 500 323 325 BS4N433 BS4N444 

XH400PJ 250-400 65 50 Therm Mag 500 323 325 BH4P433 BH4P444 

XS400SE 125-250 50 25 Electronic 500 323 325 BS4S233 BS4S244 

XS400SE 200-400 50 25 Electronic 500 323 325 B54S433 BS4S444 

XH400SE 125-250 65 33 Electronic 500 323 325 BH4S233 B1-14S244 

XH400SE 200-400 65 33 Electronic 500 323 325 BH4S433 BH4S444 

XH400PE 125-250 65 50 Electronic 500 323 325 BH4P233 BH4P244 

XH400PE 200-400 65 50 Electronic 500 323 325 BH4P433 BH4P444 

XS630CJ 250-400 45 23 Therm Mag 550 433 341 BS6C433 B56C444 

XS6300J 400-630 45 23 Therm Mag 550 433 341 B56C633 BS6C644 

XS63ONJ 250 -400. 65 33 Therm Mag 550 433 341 BS6N433 BS6N444 

XS63ONJ 400-630 65 33 Therm Mag 550 433 341 BS6N633 BS6N644 

XH630PJ 250-400 85 50 Therm Mag 550 433 341 BH6P433 BH6P444 

XH630PJ 400-630 85 50 Therm Mag 550 433 341 B146P633 BH8P644 

XS630SE 315-630 50 33 Electronic 550 433 341 BS6S633 BS6S644 

XH630SE 315-630 65 33 Electronic 550 433 341 BH6S633 BH6S644 

XH630PE 315-630 65 50 Electronic 550 433 341 BH6P633 BH6P644 

XS800NJ 500-800 65 33 Therm Mag 550 433 341 BS8N833 BS8N844 

XH800PJ 500-800 85 50 Therm Mag 550 433 341 BH8P833 BH8P844 

XS800SE 400.800 50 25 Electronic 550 433 341 BS8S833 BS8S844 

XH800PE 400-800 65 50 Electronic 550 433 341 BH8P833 BH8P844 

XS1250SE 500-1000 65 49 Electronic 553 530 300 BS12S1033 BS12S1044 

XS1250SE 625-1250 65 49 Electronic 553 530 300 BS12S1233 BS12S1244 

XS1600SE 800-1600 85 64 Electronic 553 570 320 BS16S1633 BS16S1644 

XS2000SE 1000-2000 100 64 Electronic 774 490 361 a) BS20E2033 BS20E2044 

XS2500SE 1250-2500 100 64 Electronic 774 490 361 a) BS25E2533 BS25E2544 

TL1OONJ 40-63 85 85 Therm Mag 305 300 235 BT1N633 BT1N644 

TOOONJ 63-100 85 85 Therm Mag 305 300 235 BT1N133 BT1N144 

TL25ONJ 163-250 100 100 Therm Mag 500 323 325 BT2N233 BT2N244 

TL400NE 200-400 100 100 Electronic 500 323 325 BT4E433 BT4E444 

TL630NE 315-630 125 70 Electronic 553 490 320 BT6E633 BT6E644 

TL800NE 400-800 125 70 Electronic 553 490 320 BT8E833 BT8E844 

TL1250NE 625-1250 125 65 Electronic 553 490 320 BT12E1233 BT12E1244 

Note: ') Ordering sheet refer page 9 - 21 

a) Height includes attached busbar on sizes 630 A & above. 

3) Depth does not include rear connect busbars. 
Detailed dimensions 3/4 pole refer following pages. 
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: a i 

MCCBs 
used 

Ampere 
Range 

M. . 

a 

Interrupting cap. 
(415 V) 

Icu Ics 

. 
A 

OCR type 

Mb . 
INI 

Overall 
dimensions (mm) 4) 

W (4 pole) H 2) D 

Cat. No. ') 
3P + 4P 
BTS 

Cat. No. ') 
4P + 3P 
BTS 

XS125CJ 40-63 18 9 Therm Mag 350 209 235 BS10634 BS10643 

XS125CJ 63-100 18 9 Therm Mag 350 209 235 BS1C134 EIS1C143 

XS125CJ 79-125 18 9 Therm Mag 350 209 235 BS1C234 BS1C243 

XS125NJ 40-63 30 15 Therm Mag 350 209 235 BS1N634 BS1N643 

XS125NJ 63-100 30 15 Therm Mag 350 209 235 BS1N134 BS1N143 

XS125NJ 79-125 30 15 Therm Mag 350 209 235 BS1N234 BS1N243 

XH125NJ 40-63 50 25 Therm Mag 350 209 235 BH1N634 BH1N643 

XH125NJ 63-100 50 25 Therm Mag 350 209 235 BH1 N134 BH1N143 

XH125NJ 79-125 50 25 Therm Mag 350 209 235 BH1N234 BH1N243 

XH125PJ 40-63 50 50 Therm Mag 350 209 235 BH1P634 BH1P643 

XH125PJ 63-100 50 50 Therm Mag 350 209 235 BH1P134 BH1P143 

XH125PJ 79-125 50 50 Therm Mag 350 209 235 BH1P234 BH1P243 

XH160PJ 100-160 50 50 Therm Mag 406 237 258 BH2P134 BH2P143 

XS25ONJ 100-160 35 18 Therm Mag 406 237 241 BS2N134 BS2N143 

XS25ONJ 163-250 35 18 Therm Mag 406 237 241 BS2N234 1352N243 

XH25ONJ 100-160 50 25 Therm Mag 406 237 258 BH2N134 BH2N143 

XH25ONJ 100-250 50 25 Therm Mag 406 237 258 BH2N234 BH2N243 

XS4000J 100-250 35 18 Therm Mag 500 323 325 BS4C234 BS4C243 

XS400CJ 250-400 35 18 Therm Mag 500 323 325 BS4C434 BS4C443 

XS400NJ 163-250 50 25 Therm Mag 500 323 325 BS4N234 BS4N243 

XS400NJ 250-400 50 25 Therm Mag 500 323 325 BS4N434 BS4N443 

XH400PJ 250-400 65 50 Therm Mag 500 323 325 BH4P434 BH4P443 

XS400SE 125-250 50 25 Electronic 500 323 325 BS4S234 13545243 

XS400SE 200-400 50 25 Electronic 500 323 325 B545434 EI54S443 

XH400SE 125-250 65 33 Electronic 500 323 325 BH4S234 BH4S243 

XH400SE 200-400 65 33 Electronic 500 323 325 BH4S434 BH4S443 

XH400PE 125 -250 65 50 Electronic 500 323 325 BH4 P234 BH4P243 

XH400PE 200-400 65 50 Electronic 500 323 325 BH4P434 BH4P443 

XS630CJ 250-400 45 23 Therm Mag 690 433 341 BS6C434 BS6C443 

XS630CJ 400-630 45 23 Therm Mag 690 433 341 BS8C634 BS6C643 

XS63ONJ 250-400 65 33 Therm Mag 690 433 341 BS6N434 BS6N443 

XS63ONJ 400-630 65 33 Therm Mag 690 433 341 B56N634 B56N643 

XH630PJ 250-400 85 50 Therm Mag 690 433 341 BH6P434 BH6P443 

XH630PJ 400-630 85 50 Therm Mag 690 433 341 BH6P634 BH6P643 

XS630SE 315-630 65 33 Electronic 690 433 341 BS65634 B565643 

XH630SE 315-630 65 33 Electronic 690 433 341 BH6S634 BH6S643 

XH630PE 315-630 65 50 Electronic 690 433 341 BH6P634 BH6P643 

XS800NJ 500-800 65 33 Therm Mag 690 433 341 BS8N834 BS8N843 

X H800PJ 500-800 85 50 Therm Mag 690 433 341 BH8 P834 BH8P843 

XS800SE 400-800 50 25 Electronic 690 433 341 BS8S834 BS8S843 

XHBOOPE 400-800 65 50 Electronic 690 433 341 BH8 P834 BH8P843 

XS1250SE 500-1000 65 49 Electronic 693 530 300 851251034 B51251043 

XS1250SE 625-1250 65 49 Electronic 693 530 300 BS12S1234 BS12S1243 

XS1600SE 800-1600 85 64 Electronic 693 570 320 BS16S1634 BS1651643 

XS2000SE 1000-2000 100 64 Electronic 994 490 361 3) BS20E2034 B520E2043 

XS2500SE 1250-2500 100 64 Electronic 994 490 361 3) B525E2534 BS25E2543 

TL100NJ 40-63 85 85 Therm Mag 350 300 235 BT1N634 BT1N643 

TL100NJ 63-100 85 85 Therm Mag 350 300 235 BT1N134 BT1N143 

TL25ONJ 163-250 100 100 Therm Mag 500 323 325 BT2N234 BT2N243 

TL400NE 200-400 100 100 Electronic 500 323 325 BT4E434 BT4E443 

TL630NE 315-630 125 70 Electronic 693 490 320 BT6E634 BT6E643 

TL800NE 400-800 125 70 Electronic 693 490 320 BT8E834 BT8E843 

TL1250NE 625-1250 125 65 Electronic 693 490 320 BT12E1234 BT12E1243 

Note: 1) Ordering sheet refer page 9 - 21. 
2) Height includes attached busbar on sizes 630 A & above. 

2) 

2) 

Depth does not include rear connect busbars. 
Refer NHP for dimensions (generally similar to 4 pole sizes) 
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MCCB type 

XS125CS, XS125NS 

XS125CJ, XS125NJ 

XH125NJ, XH125PJ 

Fixed 
thermal 

Adjustable 
thermal 

Fixed Adjustable 
magnetic magnetic 

XH160PJ 

XE225NC 

XS25ONJ, XH25ONJ 

XH250PJ 

XS400CJ, XS400NJ, XH400PJ 

XS630CJ, XS63ONJ, XH630PJ 

XS800NJ 

XH800PJ 

C TERMKI MCCB Technical data 

Thermal Magnetic MCCBs 
Thermal-Magnetic MCCBs are available from 125AF to 800AF. Depending on the type of MCCB thermal and/or magnetic 
trip setting may be adjustable. 

Yes 

- No 

Access to setting dials 

From 125AF to 250AF the thermal adjustment is visible from the front of the MCCB. At 400AF and above a protective cover 
must be removed to gain access to the settings. To achieve access to the settings the cover screw under the 'sealed' label 
must be removed. 

To adjust the individual trip settings turn the setting dial with a flat bladed screwdriver. 

Once set secure the cover and apply a new sealing label. 

XH25ONJ XS400NJ XS400NJ (cover removed) 

7 - 2 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 50 of 367



Thermal Adjustment 
Tern Break MCCBs have a wide thermal adjustment range, 
one 01 the largest on the market. The rated current 'V is 
continuously adjustable from 63% to 100% of its nominal 
current There are three main points of calibration 
marked at 63%, 80% and 100%, as shown in the diagram 
below. 

E 

0.63 0.8 1.0 

Thermal adjustment range 

0.8 

x to 

Current x I. 

Examples 

Magnetic Adjustment 
The magnetic adjustment is available on MCCBs of 400AF 
and above. The magnetic setting 'I.' is continuously 
adjustable from 500% to 1000% of its rated current 
There are five main points of calibration marked as 
multiples of I.; 5, 6, 7.1, 8.5, & 10. These are shown in 
the diagram below. 

A 

E 

X In 

Magnetic adjustment range 

Current x In 

1. XS125NJ1125A MCCB set at I. = 0.8, the rated current is calculated as 125 x 0.8 = 100A 

2. XS400NJ /400A MCCB set at I.= 6, the magnetic setting is calculated as 400 x 6 = 2400A 

3. XS63ONJ/630A MCCB set at I, = 0.8 & Im = 5.0 

The rated current is calculated as 630 x 0.8 = 504A 

The magnetic setting is calculated as 630 x 5 = 3150A 

Note that the magnetic setting is a multiple of the nominal current In and not the rated current I,. 

All thermal and magnetic trip settings are expressed as AC r.m.s. values. 

All MCCBs are calibrated at 45°C unless otherwise specified. 

Breakers with adjustable magnetic trip 

Rated Magnetic trip current (A) 

Breaker current (A) Scale 10 8.5 7.1 6 5 

XS400CJ 250 

XS4001J ,4110 

XH400PJ 400 

X 03 0PJ ' 

XS63ONJ 630 

XI-1830PJ 

XS800NJ 

XH800PJ 800 

2500 
74000 0 

4000 

1775 

2840 

1500 

2400- 

2400 

1250 

2000 

Note: Settings; 3-poles can be adjusted simultaneously with one adjustment dial. 
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TERASAKI MCCB Technical data 
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eTalwip MCCB Technical data 

Microprocessor based characteristics and adjustments 

Characteristics 

The standard microprocessor based MCCB from Terasaki has the most flexible characteristics on the European market. In 
addition to the standard overload and short circuit protection, there are a number of options available to meet specific 
applications. 

MCCB type 
140 Art" N./111.11,111 

LTD STD INST 
PT 

Ramp 
Pick-up 

LED 
A. 

Test 
Port PTA GFT 

internal 
LEDs 

external 
LEDs 

AJzil/U, Ariqvu 

XS630, XH630 

XS800, XH800 

XS1250SE 

XS1600SE 

XS2000N E 

XS2500NE 

- Standard on all TemBreak Microprocessor MCCBs 

Standard 

Optional 

- Not available 

MCCB types include XV mining MCCBs. 

Legend 

LTD 

STD 

INST 

Application 

Standard for all 

TemBreak 

Microprocessor 

MCCBs 

Long Time Delay 

Short Time Delay 

Overload protection, True R.M.S. 

Short circuit protection and selectivity 

Instantaneous Short circuit protection, fast acting 

rt RAMP Provides easier grading with downstream fuses 

Pick-up LED Lights on LTD overload, flashes on PTA pick-up 

Test Port 

Pre-Trip Alarm 

Facility for TNS-1 OCR checker for calibration checking 

PTA Useful for loadshedding application 

GFT Ground Fault Trip Protection against ground faults 

LEDs Light Emitting Diodes Indication of fault for faster diagnosis 

HI-INST High Instantaneous High inrush applications, increased selectivity 

Access to setting dials 
To adjust the settings on the microprocessor 
TemBreak, the sealed label must be broken 
and the cover fixing screws removed. To adjust 
the individual trip settings, turn the setting dial 
with a flat bladed screwdriver. Align the setting 
required between the black dots marked on 
the dial. 

XH400SE 

Integral leads 

Shunt trip 

Undervoltage 

Integral leads -- 

Aux switch 

Alarm switch XH400SE (cover removed) 
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Microprocessor based characteristics and adjustments 
operation settings 
Standard time current curves 

0.8 

E 

1.0 
L.T.D 

30 Tt 

2 10 12 S.T.D 

T2 

0.3 

3 12 

INST. 

600% of 11 

Standard microprocessor adjustments 

CT RATED CURRENT 

1250 A 

TEST IN 

0 0 0 0 

BASE CUR. 

1250 

0.63 0.5 3.0 

A 

L 
.L 

LONG TIME 

0.5 

CURR. cErr6?"`"Vits 
SETTING 

0.6 irt.0 

RATEtCUR. (A) 

15 

TIME 
SETTING 

T. C StE8 

PICK UP 

SHORT TIME INSTANTANEOUS 

213, /10 IrV 12 

la lo 

02. 

0.1 /03 
T1 SEC 

SHORT TIME Pi 

OFF ON 

T2 SEC 
atlOx lo 

Setting Dial Available adjustments 

Base current setting lo 0.63 - 0.8 - 1.0 x In Amps 

LTD pick up It 0.8 - 0.85 - 0.9 - 0.95 -1.0 x lo Amps 

LTD setting Ti 5 - 10 - 15 - 20 - 25 - 30 (at x 600%) Secs 

STD pick up 12 2 - 4 -6 - 8 -10 x lo Amps 

STD setting T2 0.1 - 0.15 -0.2- 0.25 -0.3 Secs 

INST pick up 13 3 - 12 - x lo (continuously adjustable) Amps 

Note: A special generator T, setting adjustment of 1-5 sec (at lr x 600%), is also 
available. Please contact NHP for details. 

Each part of the characteristic curve can be 
independently adjusted. This unique adjustability 
of LTD, STD and INST enables the standard 
microprocessor MCCB to achieve more than 
200,000 permutations of its time/current 
characteristic. 

This makes the TernBreak microprocessor range 
one of the most flexible on the market. 

To complement this range, NHP have developed 
TemCurve, selectivity analysis software which 
contains the full range of TemBreak MCCBs on 
database. This software package highlights the 
full benefit of having highly adjustable 
microprocessor MCCBs when involved with 
difficult selectivity problems. 

The 121 ramp switch, which is provided as 
standard, assists in discrimination with 
downstream fuses. 

With the switch off, the STD operates with a 
definite time characteristic: L with the switch on, 
the characteristic alters to a ramp: L, cutting off 
the corner which poses a potential selectivity 
problem. 
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Adjustment of TemBreak (electronic type) tripping characteristics 
111/ 

Electronic models of TemBreak come standard with an 8-bit The wide OCR adjustment range allows the circuit breaker 
microprocessor Over Current Relay (OCR). It is the OCR to be set-up in order to trip under certain conditions. 
which provides the functions necessary for protection, while Adjustments can be made to the tripping current as well as 
maintaining a high level of reliability. tripping time of the breaker. 

Note: The ground fault trip and pre-trip alarm cannot be used 
simultaneously in a single breaker. 

Front view 

Sealed label 

Spare labels (sealing label) 

Cover 

Figure 1. Electronic OCR adjustment possible 
(with label removed). 

t" 

LONG TIME 

1111. 

MIR eijolfZVIN 

°N:WI 
' revrEtaIR le) 

14 21 
TIME N, 

SETTING 1 
.1. lb' 

vit., 

PICK UP 

WORT TIME 

yolaisis 

=1 -1M 11' 
' 

INSTANTAmous 

:4-01.4: 

a Wim 

Gomm] FAIT 

02 aa 

.44 
. 

9 eip pAV, 

..,.w.. 

PRE TFkP ALARM 

°l a' 
xF 

SHORT TIME PI 
..6^.. cm. a ft-N. r - 1 

II.I.W/F-3 Y---I 

I Ts SEC 

CT RATED CURRENT SASE cut 
6 i .1 in. 1 

TEST IN 

0 0 0 0 
ea as to 

0 tiOx le a 

Adjustment method 

Remove the sealing label, loosen and remove the cover 
fixing screws and remove the cover. To adjust the 
individual trip settings, turn the setting dial with a flat bladed 
screwdriver. 

Note: Align the groove (end marked with dots) between the bands 
for the required setting. 
For example, the diagram right shows lo = 1.0. 
The INST. and GFT pick-up currents are continuously 
adjustable. 

LONG TIME 

0.9 
104 

CUR. 0.8 y* 
SETTING 

0.8 

11 

Emeelo LSI ?SONE 

0.95 

xlo 

DOTS 
1.0 

Secure the cover and apply the sealing label. 
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Microprocessor based characteristics and adjustments 
operation and examples 
Overload adjustment 
The rated current of the microprocessor based TemBreak is 
adjusted using two current multipliers. This process 
achieves high accuracy adjustment from 50% to 100%. 
These are the LTD pickup dial (1,) and the Base Current (l0) 

selector switch. 

The rated current (LTD pick-up) is achieved as follows: 

IRATE) = In X 10 x It 

In the example shown on the right the rating would be: 

!RATED = 1250 x 1.0 x 1.0 = 1250A 

In total there are 15 possible increments of adjustment 
between 50 and 100% as shown below. 

CT RATED CURRENT 

A 1250 1 

TEST IN 

0 0 0 0 

BASE cue. 

k 

nisi as 

A 

El 

LONG TIME 

0.11 

CURR.. 

jrNI 

RATED CURIA) 

is 

TIME 0,3, 
SETTING 

T. SEC 
xi OxIi 

PICK UP - 

SHORT:TIME INSTANTANEOUS 

111 

SHORT TIME Pt 

0.15Tr \GAT 

TA 

I 
OFF ON 

IToSEC 
at 103c lo 

Base current 

Current dial 

Breaker 
rated current 

0.63 01 

LI 
xl. 

72% in this 
example 

63 

80 85 95 

r54 60 

100 
1 

63 

80 

80 

[ 64 

85 90 X95 510 

72 76 80 

100 

80 85 

85 

90 95 100 

Example - Settings 
In the example shown on the right what are all the settings in Amps? 

Solution 

!RATING LTD pickup = x10 X It 

1250 x 0.8 x 0.9 = 900A 
STD pickup = In x lox 12 

1250 x 0.8 x 4 = 4000A 
INST pickup = In x 10 x 6 

1250 x 0.8 x 12 = 12,000A 

GFT pickup = In x Is 

1250 x 0.1 = 125A 

(Note that GFT is a function of I., and not 10) 

Example - Time/Current Curves 

5, 

Ts 100msec 

LTD 

STD 

INST 

= 900A lz = 4000A b = 12000A I 

T 

LONG 

et- oy, 
-A 11 

.: 

STETTING ----y 
. 

at6xII 

PICK UP 

TIME 

'11."' 

1° 

I ,,, 

SHORT TIME 

I" 'Milk\ 

2\W!,. 

INSTANTANEOUS 

allib 
.,W .0 

GROUND FAULT 
. .. .., 

as 

slOSIos 

11 

s.VairkeA 

0.IVW/0.8 
Ts set 

' ST .. SHORT 

-.,:(6-\-- ill, illY. 

TIME Ri 
' CT RATED CURRENT BAth cuR. 

b' I 14° i A k I MO I A 

TEST IN 

T, SEC OFF ON ..: 

ITT SEC 
;IMO.): 

0. .0. 0. 0 
OM 4.0 1.0 

A , 6 

T 

To = 100msec 

GFT 

IG = 125A 
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Options (electronic type) Tem Break 
Pre-trip alarm (PTA) 
The PTA continuously monitors the true r.m.s. value of the load current. 
When the load current exceeds the pre-set current (1p) an LED gives 
local alarm that the MCCB is approaching an overload situation. 

Should the current Ip be exceeded for 40 secs a (la) contact will close 
to provide remote indication and/or load shedding. 

PTA specifications 
Adjustable steps of 70, 80, 90, 100% of the 
selected rated current [Id. 

Setting tolerance ± 10% 

Note: The long time-delay trip does not operate 
`first' when the pick-up current is adjusted to 
100% of the rated current [li]. 

PTA characteristics 

PTA 
characteristics 

Tripping 
time (a) 

40 

111111EIMMIIMENI 
11111111EMIN=1 MIN= momioimmimoi 
1111111M=MI 

111111[111111111 3.12...m.mm 
PTA pick-up current 

LTD characteristic curve 

setting range 

I BOUM 
1 111110111111 --- ismimmosormoim 
1 -10M= 
16-----.011111111111111 
11111111111MMOM 

70 00 150 % X 

Operating time (s) [Ip] 

Output contact 

40 secs (fixed definite time-delay) setting tolerance is ±10% 

Normally open contact, (1 a) Integral lead is standard length (450mm) 

Resistive load Inductive load 

Rating of 250V AC 125 V A (2 A max) 20 V A (2 A max) 
contact 220V DC 60 W (2 A max) 10 W (2 A max) 

PTA indication Pick-up LED flickers 

TemBreak V A 

Output contact (la) 
C c)i of the pre-trip alarm 

Essential Load Non-essential Load Non-essential Load 
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Adjustment of TernBreak electronic type OCR with ground fault 
Ground fault trip 
The GFT pick-up current is continuously adjustable from 10% to 40% of the rated CT current. 

Notes: The ground fault trip and pre-trip alarm cannot be used simultaneously in a single breaker. 
XS400NE, XH400NE are not available with ground fault function. 
When a three pole breaker is used in a 3 phase, 4 wire system, 

a separate CT is required for the neutral line. (refer NHP). 

GFT specifications 
Pick-up current (A): [IG] 

0.2 0.3 

0.1 

Id X Ic-r 

0.4 

Continuously adjustable from 10 to 40% of the rated CT 
current (IC) setting tolerance is +/- 15% 

Time-delay (S): [TG] 
0.3 

The OFT has a definite time-delay characteristic and is 

0.2 \0.4 adjustable in steps of 0.1, 0.2, 0.3, 0.4, 0.8s. Total 
clearing time is +50 ms and resettable time is - 20 mS 
for the preset time delay. 

0.1 0.8 
GFT characteristics 

To SEC 

4th CT for OFT 

Rating (A) Type 

12500 UXOY0007A 

1600 UX0Y0005A 

1250 UX0Y0004A 

1000 UX0Y0003A 

800 - UX0Y0002A 

630 UX0Y0001A 

N 

" 

Tripping 
time (s) 

0.8 

0.1 

Dimensions (mm) 

Rating (A) A B C D E F H CH M N 

X2500 -1000 140 110 50 10 80 85 145 75 85 35 

1800-630 - 105 100 40 50 75 :::...:.::110; 50 20 

10 40 %x (lcr) 

B I 
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 - 

Tem Break electronic type with ground fault 
External neutral sensor (4th CT) 

External neutral sensors are required whenever optional earth fault is used on 3 phase 4 wire systems 

The position and direction of 4th CT 

LINE LOAD 

3 PHASE SUPPLY 

THE POSITION OF 4TH CT. 

rn 

Z X z 2J 

The direction of 4th CT 

DIRECTION LINE SIDE 

A 

NEUTRAL BAR 

EARTH BAR 

EXTERNAL 
NEUTRAL 
SENSOR 

WIRES 1rrirn* MIN. 
TWISTED TOGETHER 
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11 

Trip indicators 
The LEDs when lit, indicate which trip function tripped the 
breaker, long-time-delay (LTD), short-time delay/ 

Note: If a pre-trip alarm (PTA) is fitted, the LED control power can 
be used (common). 

instantaneous (STD/INST) or ground fault (GFT) (control 
power required). 

Trip indicator display (1250AF and above) 

reset button 
pushed to turn OFF 
the LED 

LED ier LTD tripped 
indication 

LED for STDANST hipped indication 

RESET 

-.- 
TRIP INDICATORS 

LED for GFT 
tripped indication 

e 

In 

LONG T1ME 

0.9 

CURB. 
......as,...* 

SETTING. e; 
cull, /to 

' Iv 
nla 

RATED CUR (A) 

15 

TIME 1.? ___\." 
SETTING ir.,1,0;5111_ 

s 3'U 

T, SEC 
at"6x11 

PICK UP 

SHORT TIME 

. 
`kr 

a 

2 

. 

INSTANTANEOUS 

,,....S. 
12 

01; 

. 

GROUND FAULT 

0.2 OS 

0.1 0.4 

k x I. 

oa 

24,411VA 

CA dr0.8 

1'0 SEC 

. 

Ta la 

s 

. 0,2 SHORT TIME Pt 

0.7Ay CT RATED CURRENT. BASE CUR 

; I 
0,1 1. .V11,10.3 

In 1250 A k 1250 A 

TEST IN 
OM OA 1.D 

I 1 

To SEC OFF ON 
i 
1 ITxSEC 0000 

A 
RUC/xi° 

PICK UP 
LED tams on when LTD function picks 
In case PTA is fitted, this LED flickers when PTA 
function picks up. (separate control power required). 

Example KS1250NE 

Trip indicator display (400AF to 800AF) and OCR controller example: XS, XH, XV400 

An optional feature available with TemBreak electronic type 
are fault indication contacts - these are voltage free and 
provide a signal of the cause of trip (long time, STD/INST). 

9 
- 260 228 214 - 

71 

OCR 
CONTROLLER 

21- 

An external trip indicator box is required with 400AF models. 

l. 

r- 110 

4E 

0 

OFF 

L L45±45j 

It 

SKI 

IG9 

n 

LICue Mr, 

44 

45 

CONNECTION TERMINALS 
FOR FAULT (CONTACTS 
OUTPUT) 

80 

L.E.D. INDICATORS 

OPTIONAL 

Notes: For dimensions of XS/XI-MOSE, PE and XV6301800PE refer to pages 7-39 and 7-40, add dimensions of OCR CONTROLLER and 
TRIP INDICATION box (above). 
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g* I a. 

OCR controller (PTA and trip indication) 
OCR controller mounting position Dimension table (mm 

Ampere Type of 
frame MCCB 

A 
With UVT Without UVT 
controller controller 

B 

400 XS400 34 97 48 

XH400 34 97 48 

638_-7;--;.-_EiXS6301"_,--t 151. 

- -7--XF1p3o, 64 -__ - - - 151 - 60 

800 XS800 64 151 60 

XH800 64 151 60 

1250- - _ XS12508E-,, 72 4 

1600 XS1600SE 51 114 92 

2000 XS20000E:.1 - 54T . - 180.7r _,..115:.. 

2500 XS2500NE 54 180 115 

OCR controller (PTA and trip indication) 
The OCR controller is installed in the left hand side of the breaker 
(standard). This can also be installed externally to the breaker (please 
specify when ordering). 

OCR controller specifications 

Control power source 

Rated voltage 100-120 V AC or 200-240 V AC 

Consumption 2 VA 

Note: The permissible range of control power is 85-110% of the rated voltage. 

OCR controller connection diagram 1) 2) 

OCR controller mounted on the left OCR controller installed external to 
hand side of the breaker 

1 I I 

ON 

+147ION 
1=1 

0,3 OFF 

I I 1 

- PALc PTA 
PALa i output 

contact, (la) 

Lead we* 
(45 an long) 

the breaker 

PALc I PTA 
PALa ) output 

contact. I a 

Lead wee 
1450rnro lOng) 

NOTE: Terminal OS and 0S2 are already connived 

OCR controller dimensions 
(Installed external to the breaker) 

Notes: ') Standard torque for the terminal screws M3.5 -0.88-1.18 Nm (9-12 Kgf.cm) 
') Connected cable size - Max 2.0 mm2 
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TMASAKI M @CB Technical data 
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Microprocessor based characteristics and adjustments 
XS1250SE, XV1250NE, XS1600SE, XS2000NE, XS2500NE 
Time/current characteristic curves 

as 

II MM I= 
I HIM 

3 

2 

t 
50 

10 

5 
4 
3 

II11111M1 
MIN Mina I M= 

EMEN 
1111111 .. INLMMM 

111101111 
=risommusissimilmmirm 
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1111111101:1111111111111 
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111111111151111111 01==1=11M11MINI Mit=====.'" =NM turimmrmmINOINEI 

111111 umemmi mum EM= =I 
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0.5 
O .4 
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IIIMIMmwM11111111111 1111111110111I 
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Emmmmin NE BREMM=M=IMIIM BM 1 Nimmumw am Ell 
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111 =.111171 
I iNIMnEMMENIIIMINImiN mommwmmENII amiammmmsiiIms MMM=M INIIMalI 

MI111111111' I 
1111011=1:10=11111 
8111111111111111111011MINSMOINUMI 

88 322 F V- 3 EMI& 3 3 

Ponant Wad Dunn* rd 
CT sold sword (1s) 

Pornot aid ward ollaa marmot (10 

Overcurrent tripping characteristics 

CT rated current (A) (I.) 

Base current setting (A) (I.) 

Long time-delay pick-up current (A): (k) 

1000, 1250, 1600, 2000, 2500 

x (0.63-0.8-1Q) 

(I.) x (0.8-0.85-0.9-0.954,Q) Non-tripping at (k) 

setting s 105% and below. Tripping at 125% and 

above. 

Long time-delay time settings (5) (L) (5-10-15-20 -30) at (I,) x 600% current. 

Setting tolerance 20% 

x (2-4-61-10) Setting tolerance ± 15% 

Short time-delay time settings (S) (Ti) Opening time (0.1, 0.15, Q2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 mS 

and resettable time - 20 mS for the time-delay 

setting 

Short lime-delay pick-up Current (A): (b) 

Instantaneous trip pick-up current (A) (10 Continuously adjustable from (lo) x (3 to 12) 

Setting tolerance ± 20% 

Pre-trip alarm pick-up current (A) (Is) (I.) x (0.7, 0.8, 0,Q, 1.0) Setting tolerance ±10% 

Pre-trip alarm time setting (5) (TO 40 fixed definite time-delay. Setting tolerance +10% 

Ground fault trip pick-up current (A) (I.) Continuously adjustable from x (ad to 0.4) 

Setting tolerance ± 15% 

Ground fault trip time setting (S) (T.) Opening time 0.1-02-0.3-0.4-03) in the 

definite time-delay, Total clearing time is +50inS 

and resettable time is - 20mS for the time-delay 

settings 

Note: Optional 

Underlined values will be appied as standard ratings unless otherwise 

specified when ordering 
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Time/Current curves 
Mathematical analysis 
MCCB curves 
A microprocessor MCCB has three major regions on its overcurrent 
tripping characteristic, namely Long Time Delay (LTD) for overload 
protection, Short Time Delay (STD) and Instantaneous (INST), both 
for short-circuit protection. 

The following is an insight into how these curves interact and could 
act as a guide for hand-drawing the curves. Tem Curve Selectivity 
Analysis Software is available for computerised generation of curves 
(refer to page 7-24). 

Firstly consider the following basic characteristic curve shown in 

figure 1. 

The LTD takes the form of a curve and has the following characteristic 
equation: 

T 

LTD 

STD 

(12- 1).t =k 
where 'k' is a constant. To determine k, the calibration point of the 
LTD should be used, i.e. t = T1 at I. = 6 (600%). 

IEC - 947 - 2 states that a breaker must not trip below 105% of its 
rated current, and always trip at 130% of its rated current. Terasaki 
microprocesssor MCCBs however are calibrated to trip between 
105% and 125%, giving them a higher degree of accuracy. If the 
middle point is taken then the pick-up of the MCCB is 115% of its 
rated current. 

The STD and INST parts of the curve can be drawn more easily as 
they are simply a series of horizontal and vertical lines determined by 
the 12 and T2 settings for the STD, and 13 setting for the INST. 

Example 

If we assume that we have: 

XS1250SE with 1250A CTs and 

10 = 1,11 = 0.8, T1 = 30 secs, 

12= 8, T2= 0.2 sec and 

13 = 12 (dial setting on OCR) 

then the characteristic curve can be constructed as follows. 

To draw the LTD we firstly need to determine the constant k, as follows: 

k = (1' - 1) . t = (6' - 1) . 30 = 1050 

giving the characteristic equation: 

(II - 1) . t = 1050 

By simple arithmetic the tripping times for each level of overload can 
now be determined. 

For 400% overload (for the example this is equivalent to 1250 x 1.0 x 
0.8 x 4 = 400A). 

t = 1050 = 1050 = 70 secs 
(1' - 1) (4' - 1) 

The STD and INST can be constructed as follows with 

12 = In X 10 X 12 

13 = In X 10 X 13 

Please note that 20 ms is taken as an average time for the INST trip of 
the MCCB as it is the maximum time it will take the MCCB to trip. In 

practice the breaker will open much faster, particularly at high faults 
where the current limiting qualities of the MCCB become more 
effective. 

705555 

Ti= 30sea 

LTD 

1 

LTD 

T- 0.25 

201115 

115% 400% SW% 
-1150A 4030A 48000A 

STD/INST 

STD 

INST 

4.1x 1.5 10 Sy 

.1250.8)3 .1250x0.0= 12 
0000A - 12000A 
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elipLwg MCCB Technical data 

OCR checker, inspection and maintenance 

Tem Break OCR CHECKER TYPE:TNS-1 

Ln 

ororr 
I T 

Tr '111 t'1 I IWST 

MI NORMAL 

MI ABNORMAL 

ELEMENT SELECT 

POWER FUNCTION 

sTrRAqAki ELECTRIC co LTD 

Id 

CURRENT ADJ 
DISPLAY 

SERIAL No, 97701 

The TemBreak (Electronic) 
OCR checker, Type TNS-1, 
is a portable easy-to-use 
instrument for field testing 
the trip functions. 

It checks the pick-up 
current and tripping time 
value of the LTD, STD, 
INST. and GFT functions. 

Ratings and specifications 
Power source 

Power consumption 

Application 

Measurement of set 

current values 

Measurement of tripping 

time values 

Outline dimensions 

Weight 

100-110 V, 220-240 V AC single phase 50/60 Hz 

30 VA 

LTD function check (set current and trip time values) 

STD function check (set current and trip time values) 

INST function check (set current value) 

GFT function check (set current and trip time values) 

Display 3-digit digital display 

Range 0-900 mA 

Range 0.00-99.9 seconds 

200 mm (W) x 84 mm (H) x 130 mm (D) 

2.7 kg 
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S 

Tem Break XM3OPB 
Outline dimensions (mm) 

ASL: Arrangement standard line 
IL Handle frame centre line 

Front connected (standard) 

ASL 

Mounting hole 

Mounting hole 

Rear connected (optional) 
Insulated stud block 

Preparation of 
conductor 

tp? 

12(rna4 

Drilling plan 

Drilling plan 

wa. irraa 
1111 111 

Panel cut-out 

Panel cut-out 
dimensions shown give 
an allowance of 1.0 mm 
around the handle 
escutcheon. 

Plug-in (optional) 

5.8 Mounting hole 

ASL 

Preparation of conductor 

12(n x.) 

ftzi '13 

5,5 

Drilling plan 
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Tem Break XS125CS, CJ, NS, NJ, XH125NJ, PJ and TL3OF MCCBs 
ASL: Arrangement standard line 
Ft: Handle frame centre line Outline dimensions (mm) 

Front connected (standard) 

krierpoie barrier 

tP 
(removable} 

3P 4P 
Motrging hole 

Rear connected (optional) Drilling plan 

3P 4P 

Note: XS125NS 'I pole only 

Drilling plan 

Panel cut-out 
4 

3P 

15 

/ 5 5 
1;115 kr accessory Wring %when necessary 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

Plug-in (optional) 

u 

Mounting block 

3P 

Drilling plan 

4P 
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Tem Break TL100F - TL100EM - TL1OONJ 
Outline dimensions (mm) 

ASL: Arrangement standard line 
ft: Handle frame centre line 

Front connected (standard) 
11100F - TL100EM 

3P Mtg hele 4P 

A51., 

Pan hand screw 

c[34) 

1.n 
to 

Front connected 
TL100/4.1 

/me In barrier 
iremovablel 

52.5 1_ 87.5 

140 

3P 4P 
Mounting hole 

Rear connected 
Bold stud type 

"ON" side: 33.5 
"OFF" side: IS2 

MO screw 

0 
A5L 7.; 

Drilling plan 

F_ ...3P 

CO 

160:nes.) 
A51_ 

LP 

M4x07 Mtg, screw 

Pan head screw 

125 

143 

Preparation of 
conductor 

Drilling plan 

M4X0.7 
Mounting screw 

35 m4x0.7 Tapped hole 

Drilling plan 

Note: Interpole barriers standard on TL100EM and TL1OONJ. 

Panel cut-out 

Panel cut-out dimensions 
should give an allowance of 
1.0 mm around the handle 
escutcheon. 
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Motor operators for XS125, XH125, 
TL1OONJ, TL3OF 1) 2) 

Outline dimensions (mm) 

Front connected (standard) 

Interpoie harness 

(remeabie) 
3P, 4P 

RM 

crae Menne! 

. 

Preparation of 
conductor 

1 

ASL: Arrangement standard line 
It: Handle frame centre line 

ASt 

Drilling plan 

Rear connected (optional) 

Drilling plan 

3P 

15 
1 m4 x0.7 i i 90 L Tapped hole 

5 15 
015 tot accessory weng when nmessary 

Plug-in (optional) 

Mourtng plate 

Mounting block Preparation of Drilling plan 
conductor 

3P 4P 

?4- 

223 
1 

Notes: ') For dimensions of 7MB-3BA2 used for TL100EM TL1OOF refer to NHP. 
,) Dimensions for TI..100NJ not showing length of MCCB. Peter page 7-27. 
Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 
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: 1 ) 

Tem Break XE225NC 
Outline dimensions (mm) 

ASL: Arrangement standard line 
Et Handle frame centre line 

Front connected (standard) 

I Mounting 
Interpole barrier,- 

al. 

hole 

(removable) 

ASL g 
. . 

P., 'a; 

105 

Breakers with terminal bars 
available on request 

Panel cutout 

ASL 

MS screw 18.5 

29 

Panel cut-out dimensions should give an 
allowance of 1.5 mm around the handle 
escutcheon. 

Preparation of conductor 

23(max ) 

with terminal bars (optional) 

M4)40.7 
Mounting 
screw 

IELS - 
.a 1;12 

.r 

Drilling plan 

r+ 
ASL 

4-1 
7'1 

CO I 

CD 

Tapped ped hole 

Rear connected (optional) 

A.S1 

Insulated stud block VC' 

Stud can be turned 90' 

I 

i 43 

7: 1111:121- 

L." 

Mounting plate 

Pax 13.2) 

Conductor 
overlap max 

Drilling plan 

125 

oSL 

M4x0.7 ,, 
Tapped hole 

Conductor 
overlap 
flies. 

Note: In the standard shipment mode, both terminals on the line side and the load side 
are in a horizontal direction. 

024 

415 for accessory wiring when 
necessary 
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Motor operators for XE225NC 

Outline dimensions (mm) 

Front connected (standard) Preparation of With terminal bars 
conductor (optional) 

Drilling plan 

Breakers with terminal bars available on request. 

Rear connected (optional) 

Insulated stud block 
1620 

Stud can be turned 90. 

Drilling plan 

125 

ASL 

Control circuit 
terminal 

Mounting plate 

(max.t 3.2) 

Note: in the standard selection mode, both terminals on the line side 
and load side are in the horizontal direction. 

M 4 X0.7 
Tapped hole 

O 

5824 

70 

# i 5 for accessory wiring when necessary 

Conductor overlap, max. 

ASL: Arrangement standard line 
Et Handle frame centre line 
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Tem Break XS25ONJ 
Outline dimensions (mm) 

S 0 

ASL: Arrangement standard line 
Handle frame centre line 

Front connected (standard) 

3P 

irnrpole barrier 

cam 
6P 

n 

ii 

52.5 67.5 

140 

(optional) 

Preparation With terminal bars 
of conductor 

A 

PAS x .7. 
Mountrg sae* 

Breakers with terminal bars available on request. 

33-1 

(max.) 
mac 61 

se 

Drilling plan 

28 4P 

AS L 

25-2\ 
4.44X13 7 

Tapped ride 

Rear connected (optional) 
Mounts-1g pizie 

Note: in the standard shipment mode, both terminals 
on the line side and the load side are in a horizontal position. 

Plug-in (optional) 

Drilling plan 

3P 

AS 

AsLis 
r- 

5624 

Mounting block 

3P 

6. 
221 35 35 23 

4P 

MAX0.7 
tapped hole 

015 fcr accessary wring when necessary 

413 

Drilling plan 
3P 

30 

Panel cut-out 

ASL 

4P 

3P 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

4P 
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Motor operators for XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

itypole benices w (=ramble) 4 PC0rEd 
circuR lamina' 

Saw 

Preparation of 
conductor 

With terminal 
bars (optional) 

97 

Drilling plan 

70 

52.5 1315 

140 
Operativ hand) 

Breakers with terminals bars available on request. 

11 

Rear connected (optional) 

Waling OM Ortex.) 5t 

Note: 

it 
59 Slud can he 

kr* 90° 

In the standard selection mode, both terminals on 
the line side and the load side are in the horizontal 
direction. 

Plug-in (optional) 

Drilling plan 

.- - 
Mounting block 

3P 4P 

Note: For dimensions and selection of motors for TL225F refer to NHP. 

Drilling plan 

ASL: Arrangement standard line 
It: Handle tame centre line 
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I 41 1r 

Tem Break XH160PJ and XH25ONJ 
Outline dimensions (mm) 

ASL: Arrangement standard line 
Handle frame centre line 

Front-connected (standard) 

keep* barrier 
g 

tP 

rzmi rim= 

140 

M4 X 0.7 

24 

(optional) 
Preparation With terminal bars 
of conductor 

3 

(max) 

rrex.6t 

ir 

09 ASL 

Mounting screw n a II 

Note: Breakers with terminal bars available on request 

97 
23 

C-- 

0 11 

UMIN 

4 

4 I L 
Cenciudor we max1A. 

23 

Drilling plan 

4P 

3P 

ASL 1 

Ltt 
M 4 X 1:1. 7 

Tapped hole 

Rear-connected (optional) 
!Monti t5 rreor. 

A5L 

Stud can be 

turned 90° 3P 

tif 

4P 

Conductor 

overlap mart 

Drilling plan 

3P 024 4P 

Panel cut-out 

CCErf 
'Fel 9 

i 
70 

Note: In the standard shipment mode, both terminals on the line side and the load side 
are in a horizontal direction. 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

Plug-in (optional) 
Details of connections Mounting block 

3P 

It 

4P 

tl 

105 140 

ASL 

Drilling plan 
3P 

30 2B 30 06 

GP 
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L 

Motor operators for XH160PJ and XH250NJ 

Outline dimensions (mm) 

Front connected (standard) 

herpoie balers 3p 
irernombig) 

iS 

ASL 

4P 
Wird crcut lerrreel 

t 
ke sae. 

With terminal bars 
(optional) 

47 

Preparation 
of conductor 

24 

Drilling plan 

28 4P 

ASL 

35 35 35 

52.5 87.5 

105 

Rear connected (optional) 

Operafeg hade 

Martiig date (max} 5! 

11 

ail 

cued* max. 

Drilling plan 

M4 X0.7 
Tapped hole 

Note: In the standard selection mode, both terminals on 

the line side and the load side are in the horizontal direc ion 

Plug-in (optional) 

A51. 
NI5 Mair>tilg 

SCrBw 

I L; ibr9 Piale 

206 

Details for 
connection 

18 .;15 

I1111F:J 

kleureng dale `so? 

27 26,5 

IP I II 

Mounting block 

3P 

105 

vicRtt 25 max 

Pk Screw 

P 

It 

o ' an 

ME 
- r7 v's. tkr, 

l'a ICI( Ii2 ja 
[3535 3 

140 

Drilling plan 

3P 4P 
30 28 30 0 6 

13 

ASL: Arrangement standard line 
It Handle frame centre line 
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Tem Break TL225F, TL250NJ 
Outline dimensions (mm) 

ASL: Arrangement standard line 
EL Handle frame centre line 

Front connected (standard) 
TL225F 

ASt. 

Mt. /vile 

Preparation of 
ON side: 37 conductor 
OFF side: 

MIO screw 

With terminal 
bars (optional) 451._ 

Drilling plan 

ON side: 4t 
OFF side75 

Front connected 
TL25ONJ Hexagon socket head screw 

Preparation of 
conductor 

With Terminal Bars 
(optional) t=8 
3P 

Drilling plan 

Itg Values for conductors or optional terminal bars 

4P 

Rear connected 
Flat bar stud 

3P 

hl 

Drilling plan 

4P 

Ill 

Note: In the standard shipment mode, both terminals on the line side and 
the load side are in a horizontal direction, 

Panel cut-out 

Panel cut-out dimensions should 
give an allowance of 1.0 mm around 
the handle escutcheon. 
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Tem Break XS400, XH400, XV400, XH250PJ 
Outline dimensions (mm) 

ASL: Arrangement standard line 
It: Handle frame centre line 

Front connected (standard) Optional extension busbars 

120 With ,r,flin, ON safe 

14.5 
S bars (optional'. 

TT 

69 ;k46 

-10...1 MI° 014! ri I L51-5., 
screw 

4 th..LA, 4. to -1 -4 
38 

OFF woe 

Drilling plan 

4P 

3P 

I I 

1-4 
I 

I I 

451.: 21 

T 
' 

oid \ .6 lapped hole 

Rear connected (optional) 

Mtg - plate 

4p 3P 

Drilling plan 

4P 

ALAL.Aiim v ate 9111. 
aillwalikvallaZralawv 

Panel cut-out 

M6 lapped hole 

conductor 
\ stud can be to ned 90 over ap, max 

AL AL AL 

111e11.-61. 

Note: In the standard shipment mode, both terminals on the 
line side or the load side are in horizontal direction. 

0 36 

015 tor accessory wiring when necessary 
Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

Plug-in (optional) 

/1 
Am, 

..1 k410 Screw 

147135: 

A.51. 

35 max. conductor wkith 

MS Mtg. screw 

aCccennec 
o 

accessory) 
bloc I. 

A 

3P 

NN ASL 

so 

Nth 

4P 
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TernBreak TL400NE 
Outline dimensions (mm) 

ASL: Arrangement standard line 
Et Handle frame centre line 

Front connected 
TL400NE 

3P 
Intermit! barrier hl 

(removable) 

mountin hole 

A 

4P 

It 

Hexagon socket head screw 

45 

70 

185 

ryj 

Preparation of 
conductor 

With Terminal Bars 
(optional) t=8 
3P 

Drilling plan 

81Values for conductors or optional terminal bars 

4P 

Rear connected 
Flat bar stud Drilling plan 

Note: In the standard shipment mode, both terminals on the line side and 
the load side are in a horizontal direction. 

Panel cut-out 

Panel cut-out dimensions should 
give an allowance of 1.0 mm around 
the handle escutcheon. 
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Motor operators for XS400, XH400, XV400, 
TL25ONJ, TL400NE 1) 

Outline dimensions (mm) 

Front connected (standard) 

Inierpoie earners 
removable 

Control 
circuit terminal 

Tn on 

120 

2$ 
10 

Rear connected (optional) 

Drilling plan 

Drilling plan 

Panel cut-out 

Note: In the standard selection mode, both terminals on the line side and 
the load side are in the horizontal direction 

Panel cut-out dimensions 
should give an allowance of 
1.0 mm around the handle 
escutcheon. 

Plug-in (optional) 
Mounting block Drilling plan 

Note: ') TL25ONJ and TL400NE length dimension not shown. Refer pages 7.35 
and 7-37. 

ASL: Arrangement standard line 
FL Handle frame centre line 
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Tem Break 630A frames 
XS630, XH630, XV630 
Outline dimensions (mm) 

ASL: Arrangement standard line 
It: Handle frame centre line 

Front connected (standard) 
3P 4P 

013 
B 32 

4P 

3 

LP i 
rsl 

, 
- F- 

wJ\ MB 

_t4 

Rear connected (optional) 
4P 

Plug-in (optional) 
3P 

r- 

185 1130 

r 

365 

1 

4P 

401 

3P 

ra 48 

4P 

MB 

3P 4P 

4P L 40x4084 0 14 L 40x40x4 014 -,71---- 
11 

1 

11 - ij 1 

1 1 

l't cL; 

185 
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Tem Break 800A frames 
XS800, XH800, XV800 
Outline dimensions (mm) 

ASL: Arrangement standard line 
ft Handle frame centre line 

Front connected (standard) 

Mtgi tide 

SL 

3P 
013 

-13 extension handle 
{removable,- 

t1 6 

kii:1 32 

A51 

14 

Drilling plan 

MS Mtg. screw 

140 

210 

Rear connected (optional) 

stud can be 
turned 90" 

4 p 

- - 

P 
r-- 

ul I 

..J. 

MItt plate 70 

40* 

conductor 
overlap. ma. 

11 
rib 
Fig 

3 

1° ci2luclor 
overlap, Max. 

3 

A 

t"-- 

9s15 

Drilling plan 

3P 413 

111-10- 111-61 

4P . 

3P 

ASL 

L4 

M8 
i tapped hole 

40.4%..0_40 

43. 43 

048 
for accessary wiring when 

431 

necessary 

ug tapped hole 

Panel cut-out 
LP 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

Plug-in (optional) 

Details for 

connection 

I 21 

3P 

Mounting block Drilling plan 
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I 

Motor operators for XS630, XH630, 
XV63OPE, XS800, XH800, XV800PE 
Outline dimensions (mm) 

Front connected (standard) 

Or 

B (mm) 

Types A (mm) 3 pole N pole 

XH, xv. xstooNE 10 36 39 

XH, XV, XS630NE 6 36 36 

Drilling plan 
4P 

ASL 

3P 

MS 
hole 

Rear connected (optional) 

Stud can be 
turned 90' 

Drilling plan 

3P 
If 

4P 

Mt 

11, 

Panel cut-out 

15 for accessory wirin when necessary 

Note: In the standard selection mode, both terminals on 
the line side and the load side are in the horizontal direction. 

Plug-in (optional) 
Details for 
connection 

Mt Moumi screw 

Auxiliary circuit 

Conductor width,40max 

Mounting block 

3P 
tl 

4P 
13 

21a 

260 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
motor operator frame. 

Drilling plan 

ASL: Arrangement standard line 
It: Handle frame centre line 
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TernBreak XS/XV1250 
Outline dimensions (mm) 

41/ 

ASL: Arrangement standard line 
ft: Handle frame centre line 

Front connected (standard) 
3P M19. hole 

4P 

80 171 

ki 8 Mtg. screw 

Drilling plan 

Rear connected (optional) 

M8 Mtg. screw 

Insulator. 

4P 

Dri ling plan 
3P 

'18 
4P 
ttl 

Panel cut-out 

\ Solt plastic tubing. 050. lo he 

provided on center pole and 
neutral pole of Vertical terminal 
type for Insulation. 

conduct. 
overtop, max 

Nita plate LZ 
230 - L 300 

015 for accessory wiring when necessary 

Note: in the standard shipment mode, both terminals on the line side and the load side 
are in a horizontal direction. 

Plug-in (optional) 

451._ 

8 

nnection 
accessory 

block 

6w4t=r. 

11 
11:;. 

oesmn 

MI 0 
Mtg. screw 

85 I 

Mtg. angle 

I I 
4P 

IT 

Mounting block 

3P 

{-rim! 

4P 

Irammim.80 'wow' 
45 j 140 

_70 70.lI irp_ 210 
conductor overlap. man. 

70 

280 

Panel cut-out dimensions 
shown give an allowance 
of 1.5 mm around the 
handle escutcheon. 

Drilling plan 

r - - 

1.419. angle . 

L 
ASL 

L_ 
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a 

Motor operators for XS/XV1250, 
(1000A and 1250A) NE & SE types 
Outline dimensions (mm) 

Front connected (standard) 

4P 
tl 

a 

Drilling plan 

Rear connected (optional) 

Mounang plate 
M 
lAoe tenang screw 4P 

frisulator 

242.5 [ 21 

O 

Salt plastic lubmg 50 
to he provided on Center pole 
and neutral pole of seeds:ad tn.. 

terminal type for Insulation 

3P 

337 

Drilling plan 

4P 
tl 

Note: In the standard selection mode, both terminals on the tine side 
and the load side are in the horizontal direction. 

Panel cut-out 

4 

Panel cut-out dimensions 
shown give an allowance 
of 1.D mm around the 
motor operator frame. 

Plug-in (optional) 
Mounting block Drilling plan 

ASL:Arrangement standard line 
It Handle frame centre line 
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Tem Break XS1600SE, TL630, TL800, TL1250NE 0 Outline dimensions (mm) 

ASL: Arrangement standard line 
: Handle frame centre line 

Front connected (standard) 
30 4P 

hole 

A n ali n tra 
;conductor 
overlap, max. 

Rear connected with motor operator 

Drilling plan 

extension handle 
(removable) 

I7 
2127'!.6., 
140 

141 

Panel cut-out 

Panel cut-out dimensions 
shown give an allowance of 
1.5 mm around the handle 
escutcheon. 

Draw-out (optional) 
Breaker 
fixing screw 

accessory / Mtghato 
connection 
1:10e1( 3 r 4 P 

Mal 

ASL 

drew-out handle 
{removable} 

=11111=1.11 
1111 

son gc, extension 
hand e 

(removable) 

{mat) 150 22( 
It 

395 {draw -ouo4 
325 (disconnected) 

295 (test) 

265 (connected' 

, 012 

r- 

INF 
346 (connected) conductor 

526 (draw-a/If 

4p 

012 44 g, hole 

overlap, max. conductor 
overlap, max. 

Drilling plan 

1125 1625 
4P 

lerVellgallgeirsels 

111(3.K111 
MlumMommis 

. 200 

4 P 0001 1?° I 

LI 

. I 8 

ie Mtg. angle [.._215 
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Motor operators for XS1600 SE types, 
TL63ONE, TL800NE, TL1250NE 
Outline dimensions (mm) 

Front connected 
(standard) 

ASL 

Control 
arcut terminal 

3P 4P 
It 

210 

8 

18 

4 -5 

20 

262 -5 

357 

46 

Mcororg engin 

1.113 Ila.0112 SCrOw 

Rear connected 
(optional) 

ASL 

Mounting angle 

Me 
screw 

Draw out 
(optional) 

Accessory 
connection Mock 

ASL 

28 28 

28 

4P 

Draw-out handle iternovateel 

Drilling plan 

447.5 Doconnected 

12 

Mount 

Ii iMlr 

150 

3701rreix7 28 

ASL: Arrangement standard line 
It: Handle frame centre line 
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Motor operators for XS1600 
TL630NE, TL800NE, TL1250NE 
Outline dimensions (mm) 

Front connected (standard) 

Drilling plan 

Pane! cut-out 

Panel cut-out dimensions shown give an allowance of 
1.0 mm wound the motor operator frame. 

Draw out 

Mounting hole 
12 

Drilling plan 

112.514P 182.5 (4P) 

12 

A5L ASL 

15 

Conductor Conductor 
ricah,miar, wictlh,max. 

IMMO 
20013P) 

100 (4P) 170(4P) 

215 

Mounting angle 

ASL: Arrangement standard line 
Handle frame centre line 
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Tem Break XS2000NE 
Outline dimensions (mm) 

Front-connected (optional) 
3P 

Wig hole 

111 

ASL: Arrangement standard line 
It: Handle frame centre line 

4 P 

28.8 

extension handle 
( removable) 

MIC) Mtgv screw 

conductor 
oinsrlap. max. 

Rear-connected (standard) 

extension harsate 
(removable) Mtp. angle 

Drilling plan 

NI 10 WO um. 

Mir -7 
64, 11E. L) 

...IN 

Eno0 I I 

111111114 '. 

Mcmck'd ar 
I 

OVer130. 'flex. 

t * Use non-magnetic 
angle (SUS 304 etc). 

Drilling plan 

Panel cut-out 

Panel cut-out dimensions shown give an 

allowance of 2 mm around the handle 
escutcheon, 

Draw-out (optional) 

accessory 
connection 
latOCh 

3P 

draw -out handle 
(removable) 561 (draw -out) 

extension handle \ I 371 (dIsconneclectl 
(removable) 

\ \ 
P 

r 34 I (testi 

4 \ \ i 311 (connected) 
Iti 

S \ \ ' 
Mtg. not. 014 

5 4(rnss.) 
371.'38 - .1-25 

t3 

46... -J 

(1)54.1g5 170 j 
COoduc Or 
overi*O max. 

Drilling plan 

170(4P) 279(4P) 
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Tem Break XS2500NE 
Outline dimensions (mm) 

Rear-connected (RC standard, no FC version) 

NV 

3? 
Mtg. hole 

4p 

. 111 . 

ASL: Arrangement standard line 
It: Handle frame centre line 

axtensJon hence* 
(rarncvattle) RAW Meg, screw 

30 Mtg. angle 

Panel cutout 

Panel cut-out dimensions shown 
given an allowance of 2 mm 
around the handle escutcheon. 

Drilling plan 

* Use non-magnetic 
angle (SUS 304 etc) 

* Use non-magnetic 
angle (SUS 304 etc) 
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1 

Motor operators XMB types for 
XS2000NE & XS2500NE 
Outline dimensions (mm) 

Front connected (optional) 
6 

3P 
65 

Isle 011 

4P 

ltl 
28.8 

Rear connected (standard) 4P 

Draw-out (optional) 

ASL 

3P 

334 
4P 
ht 

Dreoroul hante 
(removable) 

405 (max.) 5 4 (mar,) 

687 dDrati-cuti 

ASL 

Dr0vou1 hard,: (lot 
Mooing rick 014 

Ill 
T 

4p 

MCCB accessories 

k110 Mourthng 

screw 

Drilling plan 

4P 
3.P 

Use non -magnetic angle 
(SUS 304 etc) 

Drilling plan 

L_CONLICV 
max 

ASL: Arrangement standard line 
It: Handle frame centre line 
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Motor operators XMB types for 
XS2000NE & XS2500NE 
Outline dimensions (mm) 

Front connected (standard) 

3P 4P kloulerig hole 

iE 

Manual operafing handle 

(remarabie) M10 Meurtrg save 

Mareiv angle 

Drilling plan 

.105 i105 110 

160 269_1 
429 

o 
...7 Pi 

-1 
,53_i 

185 \ 014 

306 20 40 

311 

MCCB accessories 

4P 

3P 

276 

hi 

20 Cold:dor :20 

rnat L105 105 110 

* Use ncn-rnagnedc angle 

(SUS 304 eel 

ASL: Arrangement standard line 
It: Handle frame centre line 
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XH400 series electronic type 
Current limiting. 

True RMS monitoring. 

12t switch to assist in obtaining selectivity. 

Unique contact structure. 

Electronic trip unit with Long, Short & Instantaneous 
adjustments. 

Adjustment range 50 - 100% of nominal current rating. 

Standards AS 2184/AS 3947-2. 

Special models. 

Max voltage (INSUL) 690V. 

XH400NE (65kA) 3 pole ') 

160 80 160 

250 125 250 

400 250 400 

Dimensions (mm) 
Description 
XH400NE 3 pole 

XH400NE 4 pole 

XH400NE 160 3 

XH400NE 250 3 

(4400NE 400 3 

Height Width Depth kg 

260 140 103 5 

260 185 103 6.2 

- 

bodob 

H a 
P ° ICI ° A 

Notes: ') 4 pole available. 
) MCCB's only. 

- 

1. 

Short circuit capacity 

Model VC 

XH400NE 65 kA 

Voltage 
415V 50Hz 

Refer to ratings chart at the front of this section. 
For ratings to AS 3947-2 and AS 2184, and Ics /Icu. 

OCR options (factory fitted) 

Description 
Pre-trip alarm 

Fault indicators 
Special LTD curves 

Code 
LSIP 

Fl 

Product extensions 

Chassis (MHC, UHC) 

OCR checker 
OCR adjustments 
TemCurve 
Residual current relays 

Base standards 
IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 

AS 2184 -1990 /Australia 2) 

NEMA USA 
ANSI C37. 13/USA 
JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 

ASTA/UK, Aust. standards 
Marine 
NK/JAPAN 
LR/UK 

AB/USA 

GUGERMANY 
BV/FRANCE 
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Connections and mountings 
Front -connection type (FC) 

Compression terminals 

Tannins) screw 

Breaker 
mounting screw 

Terminal screw size and 
standard torques 
(refer to page 9-B to 9-9) 

Attached flat bar 

Breaker 
mounting screw--14N6 

Rat 
bar 

Terminal screw 

MCCB accessories 

Compression terminal 
and bar 

Terminal screw size 
and tightening torques 
(refer to page 9-8 to 9-9) 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

XS series 
(Standard) 

XH series XM series 
(High-fault level) (Motor protection) 

Pan headed screw 

Hex socket head bolt 

XE225NC M8 

XS125CJ M8 

XS125NJ M8 

XS25ONJ M8 

XS400 

XH400 

XV400 

XH125NJ M8 XM3OPB M5 

XH125PJ M8 

XH25ONJ M8 

XH160PJ M8 

M10 TL25ONJ M10 

M10 Ti_400NJ M10 

M10 XH250PJ M10 
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-c- Connections and mountings 
Rear-connection type (RC) 

Bolt stud 
Horizontal (standard) Vertical 

MCCB accessories 

Flat bar stud 

Conductor (not supplied) 

Applicable breakers Applicable breakers 
XE series XH series Horizontal ') XS1250, XV1250NE 
XE225NC 

XS series 

XH160, XH250, XH400, 
XH630, XH800. 

Vertical XS1600, XS2000NE 
XS2500NE. 

XS250, XS400 XM series 
XS630, XS800. XM3OPB. 

Bel stud 
fixing eon rhe arrangement of the flat bar can be made by the user. 

If not specified the horizontal arrangement will be supplied. 
1 Vertical arrangement also available on request, contact NHP for details. 
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a 

Types of connections and mountings- 
Plug-in Type 

Switchboard use 

Plug -In 

mounting block 

Mounting angle 
(not supplied) 

Conductor 
(not supplied) 

MCCB accessories 

Terminals 

Conductor 

Warning 
Secure the conductor with the correct 
nut and washer to ensure full contact of 
conductor with terminal on the plug-in 
mounting Nock, so that the steel stud 
bolt is not used as the current path. 

Auxiliary circui 
terminals 
(Mounted on 
breaker body. 
Not applicable to; 

XM3OPB 

Teaming] leads for 
internally mounted 
accessories 

Switchboard side 
control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole 

XS125CJ 2, 3, 

XS125NJ 

XE225NC 3, 0 4 

XS25ONJ 

0 
Type 
XDM2 

XS400 

XS630 

XS800 

3, 111 4 

3, El 4 

XDM3 

XDM4 

XDM6 

XDM6 

XM XM3OPB 

XS125 
XH125 
Auxiliary circuit 
terminals 
(mounted on the 
plug-in mounting 
block) 
(Contact NHP for 
details} 

Plug-in type 
Degree of protection 
The degree of protection provided by the mounting blocks 
for plug in type TernBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
The breaker will trip automatically if it is withdrawn while 
still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

IP 20 degree of protection and safety trip I) are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: '} Available on indent only. 

S 
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Types of connections and mountings 
Draw-out type (DO indent) 

Two-position type 
Applicable breakers 

J XS series 
XS400, XS630, XS800, XS1250. 

J XH series 
XH160, XH250, XH400, XH630, XH800. 

O The plug-in type breaker is housed in the draw-out cradle. 

O The draw out cradle has two positions "connected" and "isolated". 

The auxiliary circuits are automatically connected or isolated by the 
auxiliary circuit terminals on the plug-in breaker. 

O Manual connector type is available. 

Safety trip (first draw out mechanism). The breaker will trip 
automatically if it is drawn out while still in the 'on' position. 

O Position keylock in isolated position (optional). Available on 
request. 

IP 20 degree of protection (optional). Available on request. 
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0Tf-i3fW1 MCCB Technical data 

Crimp lugs (compression type) - 

Frame (A) Breaker 1.5 2.5 

Nominal wire size (mm2) 

4 6 10 16 25 

XM30 XM3OPB CAL1.5-5 CA12.5-5 CAL4-5 CAL6-5 CAL10-5 CAL16-6 

MT2.5 -M5 M12.5 -M5 MT4-M5 MT6-M5 MT10- M5 MT16- M5 

125 XS125CJ 

X5125NJ 

XH125NJ 

XH125PJ 

TL100K1 

TL3OF 

- CA12.5 -8 

MT2.5 -M8 /J2.5 -M8 

CAL4 -8 

MT -M8 

CAL6-8 

MT6-M8 

CALI 0-8 

MT10-M8 

CAL16-8 

MT16- M8 

CA125-8 

MT25- M8 

Frame (A) Breaker 35 50 
Nominal wire size (mm2) 

70 95 120 150 185 240 300 

160 

225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

CAL35-8 

MT35 - M8 

CAL50-8 

MT50 -M8 

CAL70-8 CALB95-8 CALB120-8 CALB150-8 

M170 -M8 

400 XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

CAL35-10 CAL50-10 CAL70-10 CAL95-10 CALB120-10 CALB150-10 

MT35 -M10 MT50 - MIO M170 -M10 MT95 -M10 

630 

800 

XS630CJ/NJ 

XH630NE/SE 

XS630NE/SE 

XS800NJ/PJ 

XS800NE/SE 

XH800NE/SE 

XHBOOPE 

CAL35-12 CAL50-12 CAL70-12 CAL95-12 CAL120-12 CALI 50-12 CAL185-12 CAL240-12 CAL300-12 

mr35 -M12 MT50 -M12 M170 -M12 MT95 -M12 MT120 -M12 MT150 -M12 MT185 -M12 M1240 -M12 

1250 XS1250NE 

XV1250NE 

CAL70-12 CAL95-12 CAL120-12 CAL150-12 CALI 85-12 CAL240-12 CAL300-12 

M170 -M12 MT95 -M12 MT120 -M12 M1150 -M12 MT185 -M12 MT240 -M12 - 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
Ii low clearance occurs use 
a recommended tape or 
insulation. 
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OTF:RAMKI MCCB Technical data 

Time /Current curves 
Mathematical analysis 

A microprocessor MCGB has three major regions on its overcurrent 
tripping characteristic, namely Long Time Delay (LTD) for overload 
protection, Short Time Delay (STD) and Instantaneous (INST), both 
for short-circuit protection. 

The following is an insight into how these curves interact and could 
act as a guide for hand-drawing the curves. TemCurve Selectivity 
Analysis Software is available for computerised generation of curves 
(refer to page 9-80). 

Firstly consider the following basic characteristic curve shown in 
figure 1. 

The LTD takes the form of a curve and has the following characteristic 
equation: 

(12-1). t = k 

where 'k' is a constant. To determine k, the calibration point of the 
LTD should be used, i.e. t = T1 at 11 = 6 (600%). 

IEC - 947 - 2 states that a breaker must not trip below 105% of its 
rated current, and always trip at 130% of its rated current. Terasaki 
microprocesssor MCCBs however are calibrated to trip between 
105% and 125%, giving them a higher degree of accuracy. If the 
middle point is takenthen the pick-up of the MCCB is 115% of its 
rated current. 

The STD and INST parts of the curve can be drawn more easily as 
they are simply a series of horizontal and vertical lines determined by 
the 12 and 12 settings for the STD, and 13 setting for the INST. 

If we assume that we have: 

XS1250NE with 1250A CTs and 

lo = 1,11 = 0.8, T1 = 30secs, 

12 = 8, T2 = 0.2sec and 

13 = 12 

then the characteristic curve can be constructed as follows. 

To draw the LTD we firstly need to determine the constant k, as follows: 

k = (1' - 1) . t = (6' - 1) . 30 = 1050 

giving the characteristic equation: 

(12- 1) t = 1050 

By simple arithmetic the tripping times for each level of overload can 
now be determined. 

For 400% overload (for the example this is equivalent to 1250 x 1.0 x 
0.8 x 4 = 400A). 

t = 1050 = 1050 = 70 secs 

(12-1) (42-1) 

The STD and INST can be constructed as follows with 

12 = In x 10 X 12 

13 = In X 10 X 13 

Please note that 20ms is taken as an average time for the INST trip of 

the MCCB as it is the maximum time it will take the MCCB to trip. In 

practice the breaker will open much faster, particularly at high faults 
where the current limiting qualities of the MCCB become more 
effective. 

LTD 

T 

70eacs 

30sess 

T 

LTD 

LTD 

T2- 0.21 

20ms 

115% 400% B00% 
-1150A .4000A :6002A 

STD/INST 

STD 

INST 

12:7VrasS43:1111Cle01112 
80)1A - 12000A 
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ti 

*TEIWAI IAMB Technical data 

TemBreak XH400 - 

Outline dimensions (mm) 

ASL: Arrangement Standard Line 
It: Handle frame centre line 

Frorit connected (standard) (optional) 
Preparation of conductor Drilling plan 

3P 4P 

Interpole I 
barna,' 

Iremovable1N.,1 

A 

Mtg hole 

40 

140 

I 

J*5L 
70 

M 10 ON side 31 
3 - screw OFF axle 30 _ 1. 

N. 
!An 4 

J 
r,-.- i 

an. I 

00 0 
C.4 

IN 

1.11 

SL 

28 1-4 7 

131 

\M6 
Mtg. 014 
screw 

120 i With terminal ON side 

28 bees (optional) 
16 145 8 

39 

1.0 523. 28 

60 
6 

38 
OFF aide: 

4P 

3P 

IN 

M M6 tapped hole 

Rear connected (optional) 

Mtg plate 

4.1 

013 

RI t 
2 

3P 

stud can be turned 90' 

45 52 

Drilling plan 

3P 

Ab.AIL.ANKt se me III 

ASL 

45 

AL AL AL ler-Iservir 
conductor 33 0 a 33 
overlap, max 

Note: In the standard shipment mode, both terminals on the 
line side or the load side are in horizontal direction. 

4P 

00 

41 36 

015 for accessory wiring when necessary 

03 

Panel mount 

ASL 

F 

4P 

3: 

7"--1 

J 

Panel cutout dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Plug-in (optional) 

1111 

e cal 

; 
MIO 

47 35 

ASL 
35 max. conductor Width 

18 

screw 

Po 
Mtg_ screw 

1 I 

C./ 
xy 
Z1 

accemo 

.., ASL 

connection block block 111 

IIIMi 
lil10 121 

3P 

ASL 

11111111 
90 

4P rn 41' 

3P 

Mtg. angle 

4- 

60 
ta q 
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C THAW MCCB Technical data 

Motor operators for XH400 

Outline dimensions (mm) 

MCCB accessories 

Front connected (standard) 

Interpol@ bamers 
(removable) 

Control 
circlet terminal 

u ton 

120 

2$ 
10 

if 

0 

Lock ate 

14.7 

Drilling plan 

Tapped hole 

Rear connected (optional) 

Said can be 
turned 90' 

Conductor 
ova MU. 

Conductor 
max. ova 

Drilling plan 

3P 4P 

It 

1,110 

15 for accessory Airing when necessary 

Note: In the standard selection mode, both terminals on the line side and 
the load side are in the horizontal direction 

Panel mount 

R3 

ASI 

Plug-in (optional) 

Details 
for 
connection 

20 

Conductor width. 
35 max. 

Mounting block 

3P 4P 

Drilling plan 

18 

M10 Mounting snow 

ASL: Arrangement Standard Line 
It: Handle frame centre line 
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Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type 

Safe-T 

SRCB 

Maximum fuse - amp 
DIN Rating amps Min. fuse amps') BS 88 

6-10 50 1602) 

16-25 63 2002) 

32 80 200 1 

40-50 100 200 1 

63-100 160 200 1 

10 50 - 160 

Din-T6 

Din-T10 & 

Din-T15 

16-20 . 63 200 

160 

200 

200 

200, 

200 

160 

200 

2-25 20-63 160 160 

32-63 100 160 160 

0.5-6 20 200 200 

10 - 25 200 200 

16 200 200 

20-32 _ 200 4.. 200 

40-63 100 200 

DRCBH 

(10kA) 

10 25 200 

16 35 200 200 

20-32 63 200 200 

Din-T1OH_ 80 160 200 200 

100 200 200 

= 125 ====-= 250= 250 

Tembreak MCCB's 

Si S125NJfC.1 16-125 250 400 

Notes: 1) Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A -1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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k. 

Selectivity and Ciscading Applidations 

A higher reliance on electrical supply and safety in 

commerce and industry has increased awareness in circuit 
breaker technology and applications. Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance. 
The combination of these factors has given rise to more 
precise methods of circuit breaker application. 

Two common terminologies relating to general power back- 
up and system protection are: Selectivity (Discrimination) 
and Cascading (Back-up). In general terms, Selectivity is 

used to improve system reliability and to ensure a 
continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to "back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 

series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 
overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current and Energy 
Let Through (PT). 

Selectivity can be "enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in clearing a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

In Cascading applications, the upstream device may have 
to trip (unlatch) in order to give sufficient protection to the 
downstream device, thus interrupting supply of power to all 
devices downstream. Therefore, Cascading is generally 
used in applications involving the supply of non-essential 
loads, such as basic lighting. The main benefit of 
Cascading is that in certain circumstances circuit breakers 
with breaking capacities lower than the prospective fault 
level, and hence lower in cost, can be safely used 
downstream provided it is backed-up by the relevant 
upstream breaker. 

Cascade / Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device 
will trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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TernBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

XX I YY 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

Din-T6 (2-25A) 6 18/18 25/25 25/25 25/25 25/25 - - 

Din-T6 (32-63A) 6 18/18 - 20/25 20/25 25/25 25/25 - - 

Din -T10 (0.5-25A) 10 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

Din -T10 (32-63A) 10 18/18 20/25 20/25 25125 25/25 25/25 25/25 

DRCBH (10-25A) 10 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

DRCBH (32A) - 10 18/18 20/25 20/25 25/25 25/25 .25/25 25/25 

Din-T1OH (80-125A) 10 4/18 4/25 4/25 15/15 15/15 10/10 10/10 

Din T15 (61 6A) 25 18/25 25/30 30/50 35/35 35/50 35/35 35/50 

-T15 (20A) 20-251) 18/20 25/30 30/50 35/35 35/50 35/35 35/50 1Din 

Din-T15 (32A) 15 -25') 18/18 -25/30 30/50 35/35 35/50 35/35 35/50 

Din-T15 (40-63A) 10- 12.5') 18/18 20/25 20/25 25/25 25/25 25/25 25/25 

Safe-T (16-63A) 6 3/10 3/10 3/10 

SRCB (16-20A) 6 3/10 3/10 3/10 - - - 

Note: ') Dependant on the number of poles. Refer to NHP. 
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A a ito 

TemBreak Plus MCCB's-- Selectivity and Cascade tables at 415V 

Guide 

1 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
kA (rms) 50 65 50 65 50 65 65 85 

XS125CJ 18 15/50 15/50 18/30 18/30 18/30 18/30 18/18 18/18 

'XS125NJ 30 25/50 25/50 - 30/30 30/30 30/30 30/30 30/30 30/30 

XH125NJ 50 35150 35/65 50/50 50/65 50/50 50/65 50/50 50/50 

XH125PJ 50 35/50 35/65 50/50 50/65 50/50 50/65 50/50 50/50 

XH160PJ 50 25/50 25/65 50/50 - 50/65 50/50 50/65 50/50 50/50 

XE225NC - -- 18 15/30 - 15/30 18/30 18/30 18/30 . 18130 18/18 18/18 

XS25ONJ 35 15/50 15/65 35/50 35/65 35/50 35/65 35/35 35/35 

XH25ONJ 50 25/50 25/65 ' 50/50 50/65 50/50 50/65 50/50 50/50 

XH250PJ 65 - - 10/50 10165 25/50 25/65 50/65 50/65 

XS400CJ. .-ii, . 35 -/50 - -/50 10/50. 10/65 25/50 25/65 35/42 - 35/42 

XS400NJ 50 -/65 10/50 10/50 25/50 25/65 - 50/65 50/65 

XS400SE 50 - -/65 10/50- 10/65 25150 25/65 -50/65 50/65 

X1-1400PJ : 65 - 10/50 . 10/65 25/50 25/65 50/65 50/65 

XH400SE . . 65: .. 10/50 10/65 25/50 - 25/65 50/65 - 50/65 

XH400PE 65 - - 10/50 10/65 25/50 25/65 50/65 50/65 

XS630CJ 45 . - . . -/50 7/50 _ 7/50 . 30/45 30/45 

XS63ONJ 65 - - 7/50 7/65 30/65 30/85 

XS630SE - 50 - 465 - - - 30/65 30/85 

XH630PJ 85 - .. - - 30/65 30/85 

XH630SE 65 - - - 30/65 30/85 

XH630PE 65 ::'.:.:3/65 30/85 

XS800NJ .m 65 _ . , . 

15/65 _ 20/85 

XS800SE - - 465 . 15/65 20/85 

XH800PJ 85 - 15/65 20/85 

XH800SE 65 - , - 15/65 20/85 

XH800PE .- 65 - - - - 15/65 20/85 

XS1250SE 65 - - - - - - - 20/65 
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i 
a a 

Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ XS400NE XH400NE 
kA (rms) 50 35 50 35 50 50 65 

XS125CJ 18 450 

XS125NJ -/50 

XH125NJ 50 

XE225NC 18 

XS25ONJ 35 

XH25ONJ 

XS400CJ 35 

XS4OONJ 50 

XS400NE 50 

XH4OONE 65 

3/30 3/50 4/35 4/50 6/50 6/50 

- 3/30 3/50 4/35 4/50 6/50 6/50 

6/50 6/65 

-/30 - 6/30 6/30 

4/50 6/50 6/65 

4/50 6/50 6/65 

-/50 -/50 -/50 

-/65 

465 

XS63ONJ 

XS630NE 

XH630NE 

XS800NJ 

XS800NE 

XS1250NE 

XS1600NE 

Downstream 
MCCB 

65 

50 

65 

65 

50 

65 

100 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XS800NE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

XS125CJ 18 6/30 6/30 14/30 18/30 10/30 14/30 14/30 

XS125NJ . 30 6/30 6/30 18/30 18/30 10/30 18/30 18/30 

XH125NJ 50 - - - 12/65 30/50 

' XE225NC 18 6/25 6/30 10/30 10/30 8/30 12/30 12/30 

XS25ONJ 35 6/45 6/50 10/50 10/65 8/50 12/50 12/65 

XH25ONJ 50 - 10/50 - 10/65 22/50 - 

XS400CJ 35 6/35 6/50 7.5/50 7.5/65 6/50 10/50 10/65 

XS400NJ 50 - - 7.5/50 7.5/65 6/50 10/50 10/65 

XS400NE 50 - - 10/50 10/65 6/50 10/50 10/65 

XH400NE 65 - - - - - - 10/65 

XS630CJ - - - - - 

XS63ONJ 65 - - - - 

XS630NE 50 - - - - 

XH630NE 65 - - 

XS800NJ 65 - - - - 

XSSOONE 50 - - - - .. - 

XS125ONE 65 - - - - - - - 

XS1600NE 100 - - - - 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 111 of 367



r Standard TemBreak-MCCB'S-- SelectiVity and Cascade tables at 415V 
f-i 

Guide 

XX YY 
Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XH800PJ XS1250NE XS1600NE XS2000NE XS2500NE 
kA (rms) 85 65 100 100 100 

XS125C-1 18 10/30 18/18 18/18 18/18 18/18 

XS125NJ 10/30 30/30 30/30 30/30 30/30 

XH 25NJ 

lXE225NC 

50 12/65 50/50 50/50 50/50 50/50 

- 18 8/30 18/18 18/18 18/18 18/18 

XS250Nj 35 8/65 25/35 35/35 35/35 35/35 

XH250NJ_.- 50 10/65 35/50 50/50 50/50 50/50 

XS400CJ 35 6/65 20/42 35/42 35/42 35/42 

XS4OONJ 6/65 20/65 35/65 1 35/65 50/65 

20/65 35/65 35/65 XS400NE 6/65 50/65 

XH400NE 20/65 35/65 35/65 - 50/65 

XS630CJ 45 -/50 15/45 20/45 35/45 35/45 

XS63ONJ -/85 15/65 -20/85 - 35/85 35/85 

XS630NE 50 -/85 15/65 20/85 35/85 35/85 

XH630NE -/85 15/65. 20/85 35/85 35/85 

XS800NJ 65 -/85 15/65 20/85 35/85 35/85 

XS800NE 50 -485 15/65 20/85 35/85 

XS1250NE 65 20/65 35/65 35/65 

XS1600NE 100 35/65 
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Motor Starting - Introduction 

Generally, an item of switchgear is selected on the basis of 
one or more performance criteria, be it current/power 
carrying or interrupting capabilities. 

Additional consideration is often necessary when several 
different pieces of switchgear are connected in series, none 
more so than in motor starting applications. As motors play 
a significant part in most modern day electrical systems it is 

important to ensure that the components of switchgear 
controlling and protecting the motor will interact with each 
other, or in other words, they are "co-ordinated". 

In order to protect and operate a motor several components 
may be used, each with a different function. A typical set-up 
is as follows: 

Short Circuit 

Protective Device 

(S.C.P.D.) 

The main purpose of the Short Circuit Protective 
Device (SCPD) is to give protection against short 
circuits. 
Commonly used devices are circuit breakers or 

fuses. Each offer particular benefits and both 

configurations are commonly used. 

Contactor 

The function of the contactor is for circuit control, or 
in other words for the onoff operations of the motor. 

As contactors are capable of thousands or even 
millions of operations they are the most commonly 
used control devices. 

^1_ 

Thermal 

Overload 

Relay 

A thermal overload 
against overloads on the motor, as well as phase- 
loss protection. Although the SCPD will give 

overload protection, the thermal overload is more 
closely related to the characteristics of the motor. 

If a fault is detected the thermal overload relay will 
open the contactor or control device, thereby 
isolation supply to the motor. 

What problems can occur? 
At the instant the motor is supplied with power it draws an 
"in-rush current" to its terminals, before gradually decaying 
to a normal operating current. 

Should the in-rush current be high, it could be detected by 
the SCPD and classed as a fault current. If a high in-rush 
current should occur or even after repeated stop-start 
(inching) operations of the motor the SCPD may trip, albeit 
without a fault in the system. This is commonly known as 
"nuisance tripping" of the SCPD. 

Special care must be taken when selecting a SCPD for 
motor-starting applications to prevent nuisance tripping, and 
at the same time ensuring adequate protection to the motor 
and associated cabling. 

Another function of the SCPD is to protect the control 
device (e.g. contactor) from high-current, high-energy 
faults. Therefore, attention must also be paid when 
selecting an SCPD-Starter (contactor + thermal overload 
relay) combination. 

When clearing a fault every SCPD has a finite opening 
time, which will result in an amount of fault current and 
energy being "let-through" to the downstream system and 
other devices. At the same time, a control device, such as a 
contactor can only withstand a finite level of fault current 
and energy, otherwise internal damage could occur. 

Even at relatively low fault levels the electromagnetic forces 
created by the fault current can cause the contacts of a 
contactor to lift. This can cause heating or even mild arcing 
which in turn can damage or weld the contacts of the 
contactor. 

Furthermore, the let-through current of the SCPD can 
distort the bi-metal strip in the overload relay. This can 
prevent the restoration of the bi-metal strip to its original 
configuration on cooling, altering the relay's protection 
characteristics and resulting in under or over protection of 
the motor. 

What solutions are available to me? 
Good component design in association with correct 
component co-ordination is the only way to ensure reliable 
protection and operation under abnormal condition. 

Terasaki circuit breakers and Sprecher + Schuh starter 
combinations are tested to provide full and safe 
co-ordination for most motor starting applications. 
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Motor Starting 
What is co-ordination 
The motor starter consists of a combination of contactor, 
overload relay and Short Circuit Protection Device (SCPD) 
being either fuses or circuit breakers. 

During motor starting and at normal loading, the overload 
relay protects both the motor and cables by tripping the 
contactor in a time inversely proportional to the current. 
However, under short circuit conditions, the response time 
would be too long and the fuses or circuit breakers must 
takeover to interrupt the fault current therefore limiting 
energy passed through the starter components. When this 
is successfully achieved, the combination is said to be 
co-ordinated. 

It is a requirement of the Australian Standard AS 3947.4.1 
that combination motor starters are capable of withstanding 
the effects of load side short circuits. Some damage to the 
combination is permitted, but this must be confined and not 
present a risk to the operator, or damage equipment 
adjacent to the starter. 

Contactors and thermal overload relays only have limited 
ability to withstand the high current associated with a fault 
such as an internal motor short. Their design is optimised 
for performance at much lower currents and to design in the 
ability to control or withstand high fault levels would add to 
costs and possibly reduce its performance at normal levels. 

The standards 
The requirements of several standards can be applied to 
these combination units. The Wiring Rules, AS 3000, are 
concerned mainly with setting standards for the fixed wiring. 
In this regard the concern is the wiring between the 
protection device and the motor. 

As motors can experience short term overloading the 
current rating of a fuse can be up 4 times and a circuit 
breaker 2.5 times the full load rating of the motor. The 
Wiring Rules allow the overload protection and the short 
circuit protection to be provided by different devices. This 
allows magnetic only circuit breakers, or back-up type 
fuses, to be used in conjunction with a contactor/thermal 
overload relay configuration. 

Isolating switches must also be provided in the motor or 
control circuit. These are to be in clear view of any person 
working on the motor, or provided with a locking device. 

AS 3947.4.1 specifies testing requirements for the 
combination of components required to perform the motor 
control and protection functions. If the equipment has been 
mounted in a switchboard it is possible to meet the testing 
requirements of AS 3947.2 short circuit withstand of the 
outgoing circuit at the same time as the tests to 
AS 3947.4.1 are performed. 

Both standards look at the performance of the equipment 
when a fault occurs on the outgoing circuit. It is accepted in 

these standards that some damage may be sustained by 
the components of the starter when subjected to short 
circuit conditions. 

AS 3947.2 requires that during the tests the equipment 
installed in the switchboard performs in accordance to its 
own standard. A selection by the customer of the 
performance required needs to be made, as AS 3947.4.1 
allows for Type '1' and Type 2' performance. 

Type '1' 

Under short circuit conditions the starter shall not cause 
danger to persons or the installation. The starter itself may 
need repair. 

Type '2' 

After a short circuit the starter is suitable for further service. 
A contact weld is permitted, but it must be easily separated 
- for example, by a screwdriver, without significant 
deformation. 

Type '2' co-ordination does not mean the starter is suitable 
for normal operation without inspection/repair of the 
contacts. So, in both cases it is important that the condition 
of the starter is checked, to ensure that the SCPD has 
operated and that no damage has taken place. 

Notes: IEC Standards are the basis of many Australian Standards. 
AS 3947.4.1 is equivalent to IEC 947.4.1 and AS 3947.2 is 
equivalent to IEC 947.2. 
Both Australian standards list some amendments to the 
IEC versions. 

Typical arrangement for co-ordination test 

INCOMING SUPPLY 
50IcA PROSPECTIVE 

I SCPD I 
CIRCUIT BREAKER 
OR FUSE 

CONTACTOR 

THERMAL OVERLOAD 

Short cIrcuh applied to 
motor starter terminals 

MOTOR 
(Not Included 
in Test,) 
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COT4uts I Application data 
csisfr, 

Motor Starting 
Protective devices selection 
In most cases very little difference will be noticed in the 
service performance of a system using fuses as against 
circuit breakers. 

The circuit breaker is easier when it comes to restoring 
power, but as tripping should only be the result of a system 
fault it is unwise to reclose the circuit breaker without 
finding the cause. In this regard it is normal for only a 
"skilled person" to attend to fuse replacement and they are 
more likely to check for other problems. 

As the circuit breaker or fuse is operating in conjunction 
with separate motor overload protection, it is the contactor 
which responds to overload problems. This is different to a 
protective device on a distribution circuit. For this 
application the advantages of the circuit breakers easy 
return to service has caused a general trend towards using 
circuit breakers. 

Consideration should be given to preventing unskilled 
people from restoring a tripped circuit breaker in a motor 
control application. This can be done by making the 
switchboard only accessible to the correct people, or by 
requiring the switchboard to be opened to reset the circuit 
breaker. 

It must be assumed with both Type '1' and Type 2' 
co-ordination that if the short circuit protective device has 
operated there is a fault in the motor, or wiring to it and that 
the starter itself needs attention. 

It is the let-through energy of the protective device which 
determines the damage to the starter. As this varies greatly 
between different models, it is essential that only proven 
combinations are used. 

NHP, Sprecher + Schuh and Terasaki have now conducted 
many tests on different combinations and these are detailed 
in the co-ordination tables. 

Terasaki circuit breakers for short 
circuit protection 
Terasaki circuit breakers have been tested in combination 
with Sprecher + Schuh contactors and overloads and can 
be used for Type '1' and Type '2' co-ordination 
requirements. (Refer to following tables for actual 
combinations). 

TemBreak 
A new generation of MCCB's offering a choice of 3 series 
(economical, standard and high fault) and two types, ie, 
adjustable thermal magnetic or microprocessor based solid 
state OCR are available from Terasaki. Both types have 
common construction features and interchangeable plug-in 
accessories. TemBreak thermal-magnetic MCCB's offer a 
wide adjustment range, with 63% to 100% of rated current. 
Each MCCB is individually calibrated to ensure precision 
tripping on overcurrent. 

Tem Break electronic type 
The rated current of the electronic type TernBreak is 
adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current (to) select switch and 
the pickup current (11) setting dial. 

This is one of the essential features for precise protection 
co-ordination and for low voltage distribution systems. 

TemBreak motor protection circuit 
breaker 
The XM3OPB circuit breaker will protect contactor starters 
with direct connected overcurrent relays with ratings 1 amp 
to 12 amp in systems with up to 50kA rms prospective short 
circuit. The protection is due to the special current limiting 
effect of the XM3OPB. 

Motor starter protection 
The XM3OPB circuit breaker has been developed for motor 
starter protection and is suitable as the Short Circuit 
Protection Device (SCPD) for motor starters equipped with 
either direct connected or CT connected overcurrent relays. 

XM3OPB compared to HRC fuse 
The circuit breaker tripping characteristic is more suitable 
for protection of starters than the HRC fuse. Unlike the HRC 
fuse, the breaker can be selected to trip instantaneously at 
a predetermined current level just lower than the maximum 
breaking current of the starter contactor, thus always 
protecting the contactor against opening fault currents 
higher than its capability. This can be seen from the typical 
breaker and fuse tripping characteristics compared to the 
contactor breaking capacity in 
figure 1. 

No protection is provided by the fuse when the overcurrent 
is of value B to C amps should the contactor open by earth 
fault relay. If the breaker is used as a SCPD then protection 
is provided for all currents in excess of the instantaneous 
trip current of the breaker. Also, the circuit breaker can be 
tripped by earth fault relay and so prevent the risk of 
contactor damage due to the long delay of the HRC fuse 
interruption if the fault current is of a value between 
B and C. 

Fig 1. 

1 hour 

1 min 

TIME 

0.01 

A - Normal CA 3 rating of contactor 
B - Maximum breaking currant of contactor 
C - cut-on current of fuse 

- instantaneous hipping currant of breaker 
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Type '1' short circuit co-ordination 
1-! Motor starter co-ordination table for DOL starting 

50kA at 415V to AS 3947-41 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

PE 1 

5OkA 

Sprecher + Schuh 
thermal overload 
relay type 2) 

Settings 
range 
amps 

0.37 1.1 XM3OPB/1.4 CA 7-9 CT 7-24 0.16-10 

0.55 1.5 - XM30P13/2 CA 7-9 CT 7-24 0.16-10 

075 15 XM30P13/2.6 CA 7-9 CT 7-24 0.16-10 

1.1 2.6 XM3OPB/4.0 CA 7-9 CT 7-24 0.16-10 

1.5 3.4 XM3OPB/5 CA 7-9 CT 7-24 0.16-10 

2.2 4.8 XM30PB/8 CA 7-9 CT 7-24 0.16-10 

3.0 6.5 XM30PB/10 CA 7-9 CT 7-24 0.16-10 

4.0 8.2 XM301313/12 CA 7-9 CT 7-24 0.16-10 

55 11 XH125NJ/20 CA 7-12 CT 7-24 ° 0.16-16 

7.5 14- - XH125NJ/20 CA 7-16 CT 7-24 0.16-16 

10 19 XH125NJ/32 CA 7-23 CT 7-24 0.16-24 

11 21 XH125NJ/32 CA 7-23 CT 7-24 0.16-24 

15 28 XH125NJ/50 CA 7-30 CT 7-45 8-30 

34 XH125NJ/50 CA 7-37 . CT 7-45 30.-45 F18.5 

22 40 XH125NJ/63 CA 7-43 CT 7-45 30-45 

30 55 - XH125NJ/100 CA 7-60 CT 7-75 18-60 

37 66 XH125NJ/100 CA 7-72 CT 7-75 18-75 

45 80 XH125NJ/125 I) CA 7-85 CT 7-100 70-90 

55 100 XH125NJ/125 `) CA 6-105-(E1) CT 6-110 85-110 

75 - 130 XH25ONJ/250 CA 6- 140 -(El) CT 6-150 105-150 

90 155 XH25ONJ/250 I) CA 6-170-El CT 6-200 140-200 

110 200 XH25ONJ/250 I) CA 6-210-El CEF 1-41/42 160-400 

132 225 XS400SE/400 CA 6-250-El CEF 1- 41/42 160-400 

160 270 XS400SE/400 CA 6-300-El CEF 1-41/42 - 160-400 

200 361 XS400SE/400 CA 6-420-8/ CA 5-450 CEF 1-41/42 160-400 

250 425 XS630SE1630 CA 6-420-EV CA 5-450 CEF 1-52 160-630 

315 530 XS630SE/630 CA 5-550 GEF 1-52 160-630 

Notes: ') Use 'magnetic only' breaker. Refer NHP for details. 
2) Thermal or electronic overload relays may be used. 
Some combinations also achieve Type 2' performance. 
CA 7 contactor can be replaced with equivalent CA 3 size. 
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Type '2' short circuit co-ordination 
Terasaki Din-T at 50kA 
The 10kA Din-T miniature circuit breaker gives an amazing 
50kA performance when used in the combinations shown in 
the co-ordination tables. For the low current ratings, the 
resistance of the thermal overloads assists in reducing the 
current to a level that the Din-T can handle with ease. For 
the higher ratings a Sprecher + Schuh limiter block lifts the 
combined performance to the 50kA level. 

All the listed Din-T combinations include a rotary isolator 
which allows external control. To reset the starter after a 
short circuit, access to the breaker is required. This can be 
used to prevent unskilled operators from reclosing the 
motor starter after a fault. 

It should also be remembered that whenever the circuit 
breaker trips under high fault currents, the contactor must 
be checked for welded contacts. 

TYPE 2 
50kA 

KTA 3 Motor starter combination 

Type '2' co-ordination table for Din-T circuit breakers with rotary isolator 
DOL starting 50kA @ 415V to AS 3947.4.1 

Sprecher + 
Sprecher + Schuh 

Motor Approx. Sprecher + Terasaki Schuh Sprecher + thermal Thermal 
size amps @ Schuh circuit current Schuh overload overload 
kW 415V isolator breaker limiter contactor relay range 

37 1.1 LA 3-80 Din T 1014 CA 7-9 CT 7-24 1-1.6 

0.55 1.5 LA 3-80 Din-T 10 / 4 CA 7-9 - CT 7-24 1-1.6 - 

0.75 1.8 LA 3-80 Din-T 10 / 4 CA 7-9 CT 7-24 1.6-2A 

1.1 2.6 # LA 3-80 Ding 10 / 6 - CA 7-23 - CT 7-24 24-4 

1.5 3.4 LA 3-80 Din-T 10 / 6 CA 7-23 
_ 

CT 7-24 24-4 

22 4.8 LA 3-80 Din -T'10 / 10 KTL 3-65 CA 7-23 CT 7-24 4-6 

13.0 6.5 IA 3-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6 -10 

4.0 82 LA 3-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6-10 

15.5 
11.0 LA 3-80 Din-T 10 / 20 KTL 3-65 CA 7-23 CT 7-24 10-16 

7. _ 14.0 LA 3-80 - Din-T 10 / 32 KTL 3-65 CA 7-30 CT 7-45 10-16 ' 

11.0 21.0 LA 3-80 Din-T 10 / 40 KTL 3-65 CA 7-30 CT 7-45 16-24 

15Z 28.0 LA 3-100 Din-T 10 / 63 IC11. 3-65- CA 7-37 CT 7-45 18-30 

18.5 34.0 LA 3-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 30-45 

Note: Isolator provides rotary operation for external control. May be deleted if not required. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-4-1 

Motor 
= size 

kW 
Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

PE 2 
50kA 

Sprecher + Schuh 
thermal overload 
relay type 3) 

Settings 
range 
amps 

10.37 1.1 XM3OPB/1.4 CA 7-9 CT 7-24-1.6 1-1.6 

10.55 t5 XM3OPBI2 CA 7-9 CT 7-24-1.6 1-1.6 

10.75 1.8 XM3OPB/2.6 CA 7-9 CT 7-24-2.4 1.6-2A 

1.1 2.6 XM3OPB/4.0 CA 7-16 CT 7-24-4 2.4-4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4-4 

:2.2 4.8; XM3OPE3/8 CA 7-16 CT 7-24-6 4-6 

6.5 XM3OPB/10 CA 7-30 CT 7-24-10 6-10 

4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6-10 

5'5 11 XH125NJ/20 CA 7-30 CT 7 -24-18 10-16 

R.5 - 14 XH125NJ/20 CA 7-30 CT 7-24-16 10-16 

(i 
1 

21 XH125NJ/32 CA 7-30 CT 7-24-24 16-24 

k5 28 - XH125NJ/50 ... ' CA 7-43 CT 7-45-30 18-30 
1 

18.5 34 XH125NJ/50 CA 7-43 CT 7-45-45 30-45 

'22 XH125NJ/63 CA 7-43 CT 7-45-45 30-45 

130 
XH125NJ /100 CA 7-85 CT 7-752) 45-60 

:37 66 XH125NJ/100 - CA 7-85 CT 7-75 2) _60-75 

I''5 
80 XH125NJ/125 CA 6-105-(El) CT 6-90 70-90 

155 100 XH125NJ/125') - CA 6-1054Ei) CT 6-110 85-110 

5 130 XH250&1/250 CA 6-140-(E1) CT 6-150 105-150 

90 155= XH25ONJ/250 CA 6-170-El CT 6-200 140-200 

110 200 XH25ONJ/250 ') CA 6-210-El CEF 141/42 160-400 

132 225 XS400SE/400 CA 6-210-El CEF 1-41/42 160-400 _ 

160 270 XS400SE/400 CA 6-300-El CEF 1-41/42 160-400 

200 361 XS400SE/400 CA 6-420-El CEF 1-41/42 160 -400 

200 361 XS400SE/400 CA 5-450 CEF 1.22 2) 160-400 

1250 
425 XS630SE/630 CA 5-700 CEF 1- 52 2) 160-630 

320 538- XS630SE/630 ' - CA 5-700 CEF 1- 52 2) 160-630 

Notes: ') Use 'magnetic only' breaker or next higher circuit breaker/contactor combination. Refer NHP. 

2) Use with separate mounting bracket. 
') Thermal or electronic overload relays may be used. 
Combinations based on the thermal overload relay tripping before the circuit breaker at overload 

currents up to the motor locked rotor current. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
65kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

TYPE 2 
65kA 

Sprecher + Schuh Sprecher + Schuh 
overload relay ') contactor 

Settings 
range 
amps 

10.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7 1.0-2.9 

b.55 -- 1.5 XM3OPF3/2 CA 7-9 CEP 7 1.0-2.9 

10.75 1.8 XM3OPB/2.6 CA 7-9 CEP 7 1.0-2.9 

1.1 2.6 ' XM3OPB/4.0 CA 7-16 CEP 7 t6-5 
1.5 3.4 XM3OPB/5 CA 7-16 CEP 7 1.6-5 

1 

2.2 . 4.8 XM3OPB/8 CA 7-16 CEP 7 3.7-12 

3 6.5 XM30P8110 CA 7-30 CEP 7 17-12 

4 8.2 XM3OPB/12 CA 7-30 CEP 7 3.7-12 

.5 11 TL30F/20A CA 7-30 CEP 7 3.7-12 

7.5 14 TL30F/30A CA 7-30 CEP 7 12-32 

11 21 TL30F/30A CA 7-30 CEP 7 12-32 

15 . 28 TL100N..1/50A CA 7-43 CEP 7 12-32 

18.5 34 TL100NJ/50A CA 7-43 CEP 7 12-37 

22 40 TL100NJ /63A CA 7-43 CEP 7 14-45 

55 TL1OONJ/100A CA 7-72 CEP 7 26-85 

37 66 TL100NJ /100A . CA 7-72 CEP 7 
-_ 

- 26-85 

45 80 TL100W/100A CA 6-105-(E0 CT 6-90 70-90 

55 100 XH400SE/250 CA 6-105-(EI) CT 6-110 85-110 

6 130 X114005E/250 CA 6-140-(El) CT 6-150 105-150 

90 155 XH400SE/250 CA 6-170-El CT 6-200 140-200 

110 200. XI-I SE/250 CA 6-210-El CEF 1- 41/42 160-400 

132 225 XH400SE/400 CA 6-210-El CEF 1-41/42 160 -400 

150 250 XH400SE/400 CA 6-250-El CEF 1-41/42 160-400 

160 270 X114006E/400 CA 6-300-El CEF 1-41/42 160-400 

200 361 XH400SE/400 CA 6-420-El CEF 1-41/42 160-400 

200 361 XH400SE/400 CA 5-450 CEF 1- 222) 160-400 

250 425 XH630SE/630 CA 5-700 CEF 1- 522) 160-630 

320 538 XH630SE1630 CA 5-700 CEF 1- 52 2) 160-630 

Notes: ') Thermal or electronic overload relays may be used. 
') Use with separate mounting bracket. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
85kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
FLC at 
415V amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

TYPE 2 
85kA 

Sprecher + Schuh 
thermal overload 
type 

Settings 
range 
amps 

10.37 1.1 XM3OPB11 .4 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 

:0.55 1.5 . .. - - XM3OPB/2 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 

0.75 1.8 XM3OPB12.6 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 

11.1 2.6 XM3OPB/4 CA 7-16 CEP 7-M32-2.9-10 1.0-2.9 

1-1'5 
3.4 XM30P13/5 CA 7-16 CEP 7-M32-5-10 1.6-5 

:2.2 4.8 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7-12 

13 
6.5 XM30P13/8 CA 7-30 CEP 7-M32-12-10 3.7-12 

4 8.2 XM3OPB/10 CA 7-30 - CEP 7-M32-12-10 3.7-12 

11 Il100NJ/20 CA 7-30 CEP 7-M32-12-10 3.7-12 

7.5 14 1110ONJ/20 CA 7 -30 CEP 7-M32-32-10 12-32 

17 IL1 OONJ/32 CA 7-30 CEP 7-M32-32-10 12-32 

10 19 - TIA0ONJ/32 CA 7-30 CEP 7-M32-32-10 12-32 

111 
21 Ill OONJ/32 CA 7-30 CEP 7-M32-32-10 12-32 

15 28 TIA0ONJ/50 CA 7-43 CEP 7-M32-32-10 12-32 

18.5 34 Th1OONJ/50 CA 7-43 CEP 7-M37-37-10 12-37 

22 40 TL100NJ/63 CA 7-43 - CEP 7-M45-45-10 14-45 

55 11.100NJ/100 CA 7-72 CEP 7-M85-85-10 26-85 

37 66 - TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26-85 

45 80 T1.250NJ/160 CA 6-105 CEP 7-M85-85-10 26-85 

55 100 TL.250NJ/160 CA 6-105 CEF 1-11/12 0.5-180 

5 135 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0_5-180 

90 160, TL25ONJ /250 CA 6-210-El CEF 1-11/12 - 0.5-180 

10 200 TL25ONJ/250 CA 6-210-El CEF 1-41/42/52 160-630 

132 230 TL400NEJ400 CA 6-210-El _ CEF 1-41/42/52 160-630 

160 270 TIAOONE./400 CA 6-300-El CEF 1-41/42/52 160-630 

200 361 TL400NEJ400 CA 6-420-El CEF 1-41/42/52 160 -630- 

Notes: ') Thermal or electronic overload relays may be used. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 
(kW) (amps) Curve Safe-T 

XS400SE XH630SE 
XS125CJ XH400SE XS630SE XS800NJ 
XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE1 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

0.37 1.1 4 6 

0.55 1.5 6 20 

f):75 1.8 6 6 20 

2.6 10 6 20 

1.5 3.4 10 10 20 

!2.2 4.8 

13.0 6.5 

4 

[4.5 

5.5 

[7'5 
10 

16- 

118,5 

22. 

3 

37 

k15 

55 

75 

00 

160 

'185 

200 

20 

250 

80 

300 

375 

450 

16 16 20 

16 20 

8.2 25 20 20 

9 32 25 20 

11 32 32- 

4 40 40 32 

19 50 50 50 

28 63 - 63 

34 100') 80 100 

40 - 125;') - 100 100 

46 125') 100 100 

125 160 

66 125 1 125 160 

80 ' 125') 125 160 

100 175 160 250 

130 :225 250. 250 

155 250 250 

'200 _ aoo 

270 400 400 

320 

361 400 2) 630 

380 630 8002) 

430- 630 800 

480 630 2) 800 

' 510 630 2) 800 

650 8001 

750 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 
seconds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din-710H type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve & D. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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sTERasAKI Application data 

Motor circuit application table for; reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE XS800NJ 
XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 

Safe-T TL100NJ1 XE225NC XH250NJ XS400NJ XS63ONJ XS800SE 1000 

Motor Approx. Din-T 
rating FLC C & D 
(kW) (amps) Curve 

0.37 1.1 4 6 

0.55 1:5 

0.75 1.8 

1.1 2.6 

1.5 
2.2 

3.0 

4.5 

5.5 

10 

4 6 20 

4 6 20 

6 6 20 

3.4 10 6 20 

4.8 10. 10 !.:" 20 

6.5 16 16 20 

8.2 20 16 20 

9 20 16 20 

11 25 r . 20 20 

19 40 32 

15 28 50 50 50 

18.5 34 63 63 50 

- 

25 46 100') 80 100 

'55 1251) 100 30 

80 

160 

125 125 160 250 

55 

75 

110 200 

160 270 

250 250 400 

400 . 400 

200 361 - 400 2) 630 800 2) 

800 

250 430 630 800 

280 480 800 

300 510 630 800 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
1 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type `SE' Tern Break MCCB only. 

') TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of D' Curve are available from stock. Refer NHP. 
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Motor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

XS125C..1 XS400SE XH630SE 
Motor Approx. Din-T XS125NJ X}4400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ TL1OOF XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM3OPB TL1OONJ 3) TUNG XE225NC X1-125ONJ XS400NJ XS63ONJ XS800SE 1000 

10.37 1.1 4 6 3.6 

:0.55 1.5 
_ 

6 6 3.6 - 

0.75 1.8 6 6 5 20 15 

1.1 2.6 10 - 6 7.4 20 15 - 

[1.5 3.4 16 10 10 20 15 

'22 4.8 20 - 16 12 - 20 - 15 

6.5 25 20 20 20 
.1 

- 8.2 - 32- 25 32 30 

4.5 9 32 32 32 30 

5.5 11 - 40 32 - 30 

17.5 14 50 50 50 40 

10 -. 19 63 50 - 50 50 

11 21 63 63 63 60 

15 28 100') 80 100 75 

[18.5 34 1251) 100 100 75 

22 - - 125 75 

125 46 125 100 

55 100 125 160 

7 66 150 160 

80 175 250 250 

55 100 225 250 250 

75 130 400 

155 

110 200 - LL 400 630 

[132 225 400 630 

160 270 400 630 

185 320 400 2) 630 

200 361 630 

1220 380 630 800 

'250 430 630 800 

80 480 800 

300 510 800 

75 650 800 2) 1000 

450 750 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
') Type SE' TernBreak MCCB only. 
') TL1OONJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & V'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Motor starting table for DOL starting at 1000V AC 50 Hz 

Motor 
size 
kW 

Full load 
current 
amperes MCCB Voltage 

0.37-10 0.4-7.5 TL100EM115 1000V 

11.0 9.0 TL100EM/20 1000V 

15-18.5 12-14.5 TL100EM/30 1000V 

17-23 11100EW40 1000V 

37-50 28-38 TL100EM/50 1000V 

55-80 40-57 TL100ENV75 1000V 

90-110 65-78 TL100EM/100 1000V 

150 102 XV400NE/160 1000V 

185-220 138-160 XV400NE/250 1000V 

XV400NE/400 

TemBreak XV400NE 
mining breaker 

Note: This table should be used as a selection guide for standard applications only. 

I 

MIN 

Sprecher + Schuh 
1000V CA 6 contactor 

(Refer Part A for more 
information) 
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MCCB's for protection of Power Factor Correction (PFC) units 
in circuits containing capacitor banks for Power Factor 
Correction (PFC) two conditions that the circuit breaker must 
overcome are as follows: 

1. Voltage surges during MCCB opening. 
2 Nuisance tnpping due to in-rush current. 

1. Voltage surges during MCCB opening 
At the instant where the MCCB has to open, the voltage 
developed across its contacts can be up to twice the supply 
voltage, which can have damaging consequences should 
the breaker be slow to operate. if this worse case scenario 
actually occurs a potential re-arcing can take place across 
the contacts of the MCCB, until the breaker has fully opened 
and the distance between the contacts is at a maximum. 

Re-arcing at each instant can be: 

1st re-arcing 

2nd re-arcing 

3rd re-arcing 

- 3 x supply voltage 

5 x supply voltage 

7 x supply voltage 

Internal capacitor damage will occur if the voltage level is 
greater than the capacitor's Dielectric Strength. With 
modern-day protection devices, (for example the Terasaki 
Tem Break MCCB's) this problem will not occur. 

The numerous cases of re-arcing are mainly a result of older 
style "dependant manual closing" devices, which rely on the 
operator speed for opening or closing. 

All Terasaki MCCB's are of the "manually independent 
closing" type, with high speed opening to prevent re-arcing 
between the contacts. 

2. Nuisance tripping due to in-rush current 
When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 
current, equal to the instantaneous value of the power 
source. The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 
instantaneously due to its short-circuit protection. (The 
value of in-rush current will depend on the source voltage, 
the inductance and reactance in the circuit). 

Special care should be taken to ensure that the MCCB 
selected will not nuisance trip due to high in-rush currents. 

The table below shows typical MCCB selections for varying 
capacitor ratings, and the breaker selection is by a rule-of- 
thumb. 

Capacitor Rated Current = kVAR x 1000 (A) 
43 x V 

kVAR: Capacitor Rating 

V: Source Voltage 

MCCB Rating = Capacitor Rated Current x 1.5 (A) 

Once the MCCB rating has been determined, the MCCB 
type should be selected according to the short circuit fault 
level of the system. 

MCCB's selection for power factor capacitor application 

Voltage 415V (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

Recommended MCCB's')') 
Type/Rating (A) 

5 7 XS125CJ/20 XS125NJ/20 X1-112514J/20 

10 13.9 XS125CJ/32 XS125NJ/32 XH125NJ/32 

15 20.9 XS125CJ/50 XS125NJ/50 XH125NJ/50 

20 27.8 XS125CJ/50 XS125NJ/50 XH125NJ/50 

25 34.8 XS125CJ/63 XS125NJ/63 XH125NJ/63 

30 41.7 . XS125CJ/100 XS125NJ/ 00 XH125NJ/100 

40 55.6 XS125CJ/100 XS125NJ /100 XH125NJ/100 

50 - 69.6 XS125CJ/125 XS125NJ/125 XS125NJ/125 

75 104 XE225NC/150 XS25ONJ/160 XH25ONJ/160 

100 , 139 XE225NC/225 XS25ONJ/250 XH25ONJ/250 XS400SE/250 XH400SE/250 

150 209 XS400CJ /400 XS400NJ/400 XS400SE/400 XH400SE/400 

200 278 XS400CJ/400 XS400NJ/400 XS400SE/400 XH400SE/400 

300 417 XS630CJ/630 XS63ONJ/630 XS630SE/630 XH630SE/630 

400 556 XS800NJ/800 xsEloosesoo XH800SE/800 

500 696 XS1250SE/1250 

600 835 XS1250SE11250 

800 1113 XS1600SE/1600 

1000 1391 ' XS2000SEJ2000 

Note: I Select applicable short circuit rating required by system specifications. 
2) TemBreak Plus MCCBs can also be used. 
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 . 
MCCB use in high frequency (400H2) applications 
General 
Terasaki Tem Break MCCB's are designed to operate 
primanly in 50 or 60Hz systems. However, it is possible to 
use the same MCCB's in high frequency (400Hz) 
applications provided consideration is taken to the effects 
high frequencies will have on the breaker. 

A consequence of high frequencies is an increase in Eddy 
currents in conductors, including those internal to the 
breakers. This generally causes an increase of temperature 
in and around the breaker. As such, some derating 
allowances must be made when selecting a breaker in 

these 400Hz systems. 

Thermal Magnetic MCCB's 
In low overload (thermal) regions the current required to trip 
the MCCB is reduced as a result of the heat generated due 

MCCB 
Model 

MCCB 
Type 

XS125CJ Th/Mag 

XS125NJ 

to the higher Eddy currents. As a result the thermal protection 
must be derated to take the heating effect into account. 

In short-circuit (magnetic) regions, the demagnetising 
effects of the Eddy currents mean that a larger fault will be 
required to tnp the breaker. The rule of thumb generally 
used is that the Magnetic/Instantaneous Trip setting will be 
approximately twice that at normal 50/60 Hz operation 

Electronic MCCB's 
Electronic MCCB's offer better performance at higher 
frequencies, although some consideration must be taken 
with regards to the heating effects caused by the Eddy 
currents. The figures in the table give the maximum Over 
Current Relay (OCR) rated current setting (IQ x I,) that 
should be used when in high frequency applications. 

Rating at 
50/60Hz (A) 

50 

63 

100 

125 

Th/Mag 160 

Cable size In mm2 
as specified 
IEC 947-1 

2.5 

10 

16 

-70 

MCCB rating at 
400Hz 
(A) 

18 

89 

110 

Th/Mag 250 120 240 

XS400NJ Th/Mag 250 120 240 

XH400PJ 400 240 

XS630CJ Th/Mag 400 240 320 

XS63ONJ 630 2 x 185 475 

IXSBOONJ Th/Mag 800 2 x 240 600 

XS400SE Electronic 250 120 238 

XH400NE/SE/PE Electronic ,400 240 360 

iS630SE Electronic 630 2 x 185 600 

XH630NEJSE/PE 

XS800SE Electronic 800 2 x 240 

iXEILIOONEJSE/PE 

1XS1250SE Electronic 1250 2 x (80 x 5t) 800 

)(Si 600SE Electronic 1600 2 x (100 x 5t) 900 

Note: When used at 400Hz, the rated current setting of the OCR 
must not exceed the values shown in Column 4. 
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Circuit breaker selection for DC applications 
The characteristics of an MCB or MCCB for DC applications 
are different from AC. The main differences are as follows: 

1. Maximum permissible voltage is reduced in value 
(refer table). 

2. Number of electrical operations is reduced (refer table). 

3. Magnetic trip current increases by 40%. 

Selecting the circuit breaker 
When selecting the MCB most suitable for the protection of 
DC circuits the following criteria must be considered: 

Rated current. 

U Rated voltage which determines the number of poles 
required to be involved in the interruption of the circuit. 

Terasaki MCB use in DC systems 
Breaking 
capacity 
kA') 24/48V 110V DC 

1 pole 2 pole 

MCB 

ripe 
[Din-T6 6 

!Din-T10 

in -T1 OH 

Din-T15 10 

The type of DC system used. 

U Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the Isc (short circuit current at the battery 
terminals) can be calculated as follows: 

Isc = Vb 
Ri 

Where Vb - maximum discharge battery voltage 

Where Ri - internal resistance (sum of all calls resistance) 
generally expressed in Ampere/hour capacity 
of the battery. 

No. of poles connected in series No. of Magnetic 
operations trip 

125V DC 250V DC at In increase 

4000 

1 pole 2 pole 4000 40% 

2 pole 40% 

Example: For a Din-T10 to break 10kA at 110V DC it must have 2 poles connected in series. 

Breaking capacities of TemBreak MCCB in DC systems 
MCCB 

type 
XS1251J 

!Xt112,5NJ 

iX1-125ONJ 

iXS630N..1' 

24/48/60V 125V 250V 350V 500V 600V 

25 20 15 10 7.51 5 2) 

40 7.5 2) 5 2), 

50 

50 

40 

40 

20 

30 

15 

20 

10 

20 - 

S1250ND1 

XS1600ND1 

40 

XS2500ND,) 40 

40 

40 

40 

30 

30 

20 

20 

20 

20 

20 

20 

30 20 20 

Notes: 
') Time constant (UR) c= 15ms; excludes 50/63A where the time 

constant (UR) <= 4ms. 
Special version of the standard AC circuit breaker. Standard 
circuit breakers cannot be used at these ratings. Please specify 
for use on 500 or 600V DC on application. Indent only. 
Magnetic trip only, without overload protection. Indent only. 

For voltage levels up to and including 250V DC standard 2-pole 
breakers maybe be used, with both poles connected in series. 
For voltage levels greater than 250V DC 3-pole breakers must be 

used, with all three poles connected in series as shown. 
The time constant (UR) of the circuit should be: 

less than 2ms at rated current. 
less than 2.5ms for overload (2.5 x in). 

less than 7ms for short circuit 5 10kA. 
less than 15ms for short circuit > 10kA. 

The following connection diagram should be applied to TemBreak 
circuit breakers when the voltage is greater than 250V DC. 

SUPPLY 

Circuit 
breaker 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 127 of 367



-Circuit breaker seledtion for DC application (cont.) 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only Protection and Isolation 

The poles required to interrupt the fault can be divided 
between the (-F) and (-) polarities. The total number of 
poles connected in series should be capable of breaking 
the short circuit current at a voltage level of Ub. 

Sharing the circuit breaker interrupting poles between both 
polarities also ensures isolation as well as protection of the 
system. 

One polarity of the DC supply is earthed 

Protection only Protection and Isolation 

Full protection is assured if the total number of poles in 

series on the side not connected to earth are capable of 
breaking the short circuit current at a voltage level of Ub. 

If full isolation is required then at least one interrupting pole 
is also required on the earthed polarity side. 

MCCB selection for 50 V DC battery applications 
3 poles in parallel 
Tem Break MCCBs may be connected with 3 poles in 

parallel. 

Rated current = 3 x 0.8 =2.4 x MCCB nominal rated current 
(In) for 3 poles in parallel. 

Ub 

Protection and Isolation 

The centre point of the DC supply is earthed 

To ensure full protection the number of poles connected in 

series on each polarity must be capable of breaking the 
maximum short circuit current, but at a reduced voltage 
level of Ut12. 

Having circuit breaker interrupting poles breaking both 
polarities ensures isolation as well as protection of the 
system. 
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-Selectibn of MCCB's foffite ire 

welder circuits 
1. Definitions 

= 

V= 
li= 

= 

T2 = 

Ti + T2 = 

B = 

Rated capacity of welder in kVA. 

Welder rated voltage. 

Maximum primary current (PN). 

Current 'ON' period. 

Current 'OFF' period. 

One welding cycle time. 

Duty ratio, current 'ON' period divided by one 
welding cycle. 

Thermally equivalent continuous current. 

2. MCCB selection 
a) Current rating 
It can be seen from the diagrams below that the welder only 
draws current intermittently. MCCB selection should be 
based on the thermally equivalent continuous current, 
i.e. the current which would produce the MCCB average 
temperature shown in the diagram below. 

It can further be seen that the MCCB temperature will not 
be constant but will vary as the load varies. 

-01 
T1 T2-11 

Time 

Time 

MCCB 
temperature 
variation 

MCCB 
average 
temperature 

The therniaillrequivalent - 
continuous current, le, may be 
calculated from: 

le = P x 1000 .4B 

(B 
Ti 

V Ti+ T2 

Note: The rated capacity of a spot welder is normally expressed 
in terms of its 50% duty ratio, ie. B = 0.5. 

Once an MCCB has been selected, it is necessary, to 
compare the maximum primary current h and the current 
'ON' period, Ti with the MCCB characteristic curve to 
ensure that it will not trip. 

MCCB 
characteristic curve 

T Ti is 
conditional 

Current 

Note: A tolerance of 10 to 15% should be included to allow for 
variations in the supply voltage and equipment. 

General guide lines for MCCB 
selection 
Selection factor MCCB rating 
Resistance welders 3.00 max 
Transformer arc welders 2.00 max 

SAA wiring rules states that a circuit breaker protecting a 
circuit from which one or more welders are supplied may be 
greater than the rating of the protected conductor calculated 
as follows: 

The maximum demand of the circuit excluding that of the 
largest welding machine plus 

i) Three times the primary current of the largest resistance 
welding. 

ii) Two times the primary ratings of the largest transformer 
arc welders. 
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-Selection of MCCB's for use in welder circuits 
b) Instantaneous setting 
The MCCB's instantaneous trip setting should be high 
enough to avoid nuisance tripping due to the welding 
transformers excitation inrush current. When voltage is 
supplied to the transformers primary side, the iron core is 
saturated. This results in the flow of a large inrush current 
caused by a combination of the DC component of the 
voltage at the instant of closing and the residual magnetic 
flux of the transformer. The transformer input current value 
when the welder secondary is completely short-circuited is 
about 30% higher than the value calculated from the 
nominal maximum power input of the welder. So the 
maximum welder input current, Im, at the start of welding is 
given by: 

= P. x 1000 x 1.3 x K 
V 

The value of K varies depending on the type of welder 
control employed. (Some form of synchronous closing is 
nearly always employed in order to stabilise the welding 
work and to prevent nuisance tripping of the MCCB). 

K = 1 to 1.5 for synchronous type with peak control. 

K = 1.4 to 3 for synchronous type without peak control. 

K = 2 to 6 for non-synchronous soft start type. 

If the protection of the thyristor stack is also required, the 
instantaneous trip setting must be greater than Im, but less 
than the surge on-state current rating of the thyristor stack: 

Im < I war < 
1.1 

where: 
Is = surge on-state current rating of thyristor stack, in A 

Im = maximum welder input current at start of welding, 
in A 

I INST = MCCB Instantaneous trip setting, in A 

1.1 = Factor to allow for + 10% tolerance on the 
instantaneous setting 

c) MCCB breaking capacity 
The MCCB breaking capacity should be higher than the 
estimated short-circuit fault level of the system. 
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Primary LV/LV transformer protection 
When selecting an MCCB to protect the primary of an LV/LV 
transformer, the inrush current during initial energisation 
must be taken into account 
The magnitude of inrush current for any transformer is 
governed by several vanables: 
1. The pnmary winding resistance. 
2. The supply impedance. 
3. The excitation current. 

Transformer MCCB 
(kVA) type 

1 phase 240V 

MCCB 
rating 

S I 

The excitation current is, in theory at a maximum when the 
voltage is at a minimum, and vice versa. 
Usually the level does not exceed 30 times the normal 
operating current. 
If the inrush current is not known then a rule of thumb is 
that it is approximately 15 x the Primary Current. 

BC (kA) MCCB 
at 240V type 

3 phase 415V 

MCCB 
rating 

BC (kA) 
at 415V 

5 XS125NS 50 25 XS125NJ 20 30 

7.5 XS125NS 63 25 XS125NJ 32 

10 XS125NS 100 25 XS125NJ 32 30 

15 XE225NC 

XS250NJ , 

XH250NJ 

125 

160 

160 

25 

- 50 

65 

XS125NJ 50 30 

20 XS25ONJ 

XH25ONJ 

160 

160 

50 

85 

XS125NJ 63 30 

30 XS125NJ 100 30 

XS125NJ 125 

75 XE225NC 

XS25ONJ 

225 

250 

18 

35 

100 XS400SE 250 50 

150 _ . XS400SE 250 50 

200 XS400SE 400` 50 

300 XS630SE 630 

The above breaker selections are based upon inrush currents calculated using the table below 

(kVA) 

Single-phase transformer 
First peak Decay time 
multiplier constant 

Three-phase transformer 
First peak Decay time 
multiplier constant 

5 -10 3 - 6 32 3 -6 
15 - 20 33 3 - 6 30 3 -6 
30 - 26 3 -6 
50 - - 24 4 -7 
75 - - 20 4 -7 
100 - .. j 18 6 -10 

150 - 16 6 -10 

200 - - 14 6 -10 

300 - - 12 6 -10 

Notes: First peak multiplier is the first peak current as a multiple of the transformer rated current. 
The above table/multipliers are in general larger than the practical current levels, as the current limiting by the circuit impedance is 

not taken into account. 
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MCB selection for high -pressure sodium lamps 
Assumption 
1. The maximum inrush current which the circuit will pass 

is a feature of the current limiting ballast and not the 
lamp. 
Assuming these ballasts comply with the relevant IEC 
specification the circuit will pass currents not exceeding 
twice the appropriate lamp nominal current. 

This table provides details for Din-T type 'C' MCB's 

Power Number of fittings per phase 

W 2 4 

'VOW 1 = - 3 

2. Run up time 10 minutes with the current decaying 
exponentially. 

3. Based on 415/240V 3 phase or 240V single phase 
systems. 

12 24 

8 17 

36 48 

25 34 

60 76 

42 - 54 

108 

77 

W 
i7OOW ! 

OB (Amps) 1 2 4 4 

Example 
Given 42 lamps each 250W installed on a 415V 3 phase 
system. 

Which MCB must be selected? 

Number of tubes per phase 42 -14 
3 

Therefore from the table above a 32A MCB should be 
selected. 

A short circuit rating as appropriate must be selected. 

6 10 

4 6 7 

2 3 4 

16 20 25 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 

- 

25 36 

15 21 

9 13 

5 7 
1 

32 50 
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MCB selection for fluorescent lighting loads 
Assumptions 

i 1. The power rating of the ballast is 25% of power of the tubes. 

2. Power factor - 0.6 for non compensated fittings 0.86 for 
compensated fittings. 

3. MCB's are installed in an enclosure with external ambient of 
25°C. 

4. Based on 415/240V 3 phase or 240V single phase systems. 

5. MCB is used for circuit protection only, not switching. 

For switching duties of Din-T MCBs refer NHP. 

This table provides details for Din-T type 'C' MCB's 

Type of 
fitting 

Power 
(W) Number of fittings per phase 

Single non 

,compensated 

20 45 66 79 100 116 150 

40 22 33 39 50 57 75 

65. 14 20 24 30 36 50 

80 11 16 20 25 29 40 

Single 

compensated 

- 20 64 94 113 143 166 200 

_40 32 47 57 72 83 110 - 

65 20 - , 29 -- 35 44 51 70 

80 16 23 28 36' 41 . 55 = - 

Twin 

compensated 

2 x 20 32 47 57 72 83 110 

2 x 40 16 23 28 41 

2 x 65 10 14 17 22 25 

2 x 80 8 11 14 17 20 30 

Recommended 

MCB rating 

- Amps 10 16 20 25 32 

MCB selection for incandescent lighting loads 

Assumptions 
1) Tungsten lamps have theoretical inrush current of 14 

times normal current, when switched from cold. 

2) The circuit impedance typically limits the inrush to 10 
times normal running current, the inrush current peaking 
at 0.0007 seconds falling exponentially to normal 
running current within 0.1 seconds. 

3) Consider the worst case, if all lamps are switched on 
simultaneously, then nuisance tripping of MCB may 
result. 

4) Above is based on 415/240V 3 phase and neutral or 
240V single phase system and 240V lamps. 

5) MCB is used for circuit protection only, not switching. 
For switching duties of Din-T MCB's refer NHP. 

Method 
In order to cope with this inrush the following formula 
should be used to calculate breaker size: 
Breaker rating = W x 10 

P x 240 x I inst 

Where W = total wattage 
Where P = Number of phases 
I inst = Minimum instantaneous tripping co-efficient. 
C curve =5 
D curve =10 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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Tem Break MCCB clearance requireMents at 380/415V 
Clearance requirements for MCCB's (phase to phase 
and earth). 
When MCCB's are called upon to interrupt large short 
circuits ionised gas and arcing material is expelled 
from the vents, usually at the top of the MCCB. 

This ionised gas is highly conductive and is also at an 
elevated temperature when it exits the MCCB via the 
arc vents. Care must be taken therefore to avoid an 
arcing fault occurring due to the presence of the 
ionised gas. 

Therefore, incoming conductors must be insulated 
right up to the terminal opening of the MCCB. This also 
applies to the attached busbars supplied as a 
proprietory part with the MCCB. 

Proprietary type interpole barriers may be used to 
achieve creepage and clearance requirements. 
Conductors must not impede the flow of ionised gas. 

Insulating distance from Line-End for 380/415V 
When earth metal is installed within the proximity of the 
breakers the correct insulating distance must be 
maintained. 

WARNING: 
EXPOSED CONDUCTORS INCLUDING TERMINALS AT 
ATTACHED BUSBARS MUST BE INSULATED TO AVOID 
POSSIBLE SHORT CIRCUITING OR EARTHING DUE TO 
FOREIGN MATTER COMING INTO CONTACT WITH THE 
CONDUCTORS. 

Notes: When using the terminal bar (optional), the specified 
insulating distance must be maintained. 
All dimensions in mm. 

When earthed metal is installed within the proximity of 
the breakers the correct insulating distance must be 
maintained (refer to Table 1). This distance is necessary 
to allow the exhausted arc gases to disperse. 

This distance is necessary to allow the exhausted arc 
gases to disperse. 

Table 1 below illustrates the min clearance that must be maintained 

A Distance from lower breaker to open charging part of 
terminal on upper breaker (front connection) or the 
distance from lower breaker to upper breaker end (rear 
connection and plug-in type) 

B1 Distance from breaker end to ceiling (earthed metal) 

Table 1 

This table is valid for 380/415V 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

MCCB type A B1 B2 C D 

XM3OPB 30 10 10 0 25 

XS125CJ, XS125NJ, XH125NJ, XH125PJ 75 45 25 _ 0 25 i 

XF225NG 50 40 40 0 50 

XS25ONJ 80 60 30 0 25 i 

XH160PJ, XH25ONJ 100 60 30 0 25 

XH250PJ, XS400al, XS400NJ, XS400SE 100 70 40 0 < _ 30 
I 

'XH400SE, XS6300J, XS63ONJ, XS630SE, XS800NJ, XS800SE 120 70 40 0 30 

XH630SE, XH800SE, XH800PE 150 80 50 0 40 1 i 

XS1350SE 150 70 40 0 30 

XI-1630PJ, X1-1800PJ, XS1600NE, XS2000NE, XS2500NE 150 150 100 0 100 I 
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Clearance fot MCCElit (1100`V 
The arc chamber in Terasaki TemBreak circuit breakers is 
located adjacent to the LINE side terminals. The chamber is 
vented through holes located just above each line terminal. 
The holes are covered by a flap which deflects when arc 
gases are being expelled. Even at low fault levels the arc 
gases that are released are very hot and reduce the 
dielectric strength of the air in the vicinity of the terminals. If 
care is not taken when installing the TemBreak this gas can 
cause arcing faults on the incoming bars or cables. 

and incoming connections 
Significant voltage transients may also be produced as 
inductive circuits are switched and contribute to an arcing 
fault. 

These problems affect all circuit breaker installations to 
varying degrees. 

To ensure that problems are not created by the installation 
please observe the following recommendations. 

Busbar zone 

Insulate conductors. No 
exposed conductors to 
be in circuit breaker 
zone (see note 4). 

Fit terminal cover or 
install interpole 
barriers (Interpole 
Barriers supplied with 
XV breakers) a) 

Interpole barrier 
for XV style 
breakers 

Fit terminal bolt 
insulation kit - 

XV400 only. 
(Terminal bolt 
cap and cover - 
supplied with 
breaker) 

Do not restrict 
this area 

Insulation 

Insulate this 
area if using 
interpole barrier 

Metal cover 

Notes: 
1: Always observe LINE/LOAD marking. 
2: Ensure insulation on incoming conductors is adequate. Do not 

use low grade heat shrink (some grades split at operating 
temperatures). 

3: Minimum clearance to earth metal, 
Above and below breaker - 120mm (XV1250NE - 150mm) 
To sides of breaker - 40mm. 

4: Switchboard construction to be a minimum form 2 to AS 3439.1 
with IP3x protection between busbar and circuit break zones. 

5: Actual construction can vary to the above but in all cases it is 
the responsibility of the switchboard manufacturer to ensure 
compliance to the relevant standard ie. AS 3439.1. 

°) TL100EM MCCB's must use a TL100EMTLC lineside terminal 
cover. XV400 can use either a terminal cover or Interpole 
Barriers. 
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MCCB mounting angles 
The overcurrent tripping characteristics of Tem Break are 
not influenced by the mounting angles for electronic and 
thermal magnetic types. 

107% 

100% 

The XM3OPB motor circuit protectors however, use an oil 
filled dashpot style trip mechanism, which can be affected. 
Refer to the diagram below. 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 

110cY 90% 

107% 

100% 

Calculation of circuit fault level 
NHP Nomogram 
Fault calculation 
The NHP Nomogram is a simple and easy to use aid. 
Developed by NHP to enable convenient and accurate 
calculation of circuit fault current. 

When selecting circuit breakers for the use in modern 
distribution systems, it is important to calculate the fault 
level and then choose an MCCB with breaking capacity that 
is either higher or at least equal to the circuit fault current. 

How to use the Nomogram 
In the nomogram all you need to know is the size and 
length of the cable or cables and the size of the 
Transformer in kVA. The fault level at the terminals of the 
transformer is very dependant upon the Transformer 
internal impedance eg. the Australian Standard for a 
2000kVA transformer is 6.5% - 7% impedance. This results 
in a fault level of 40-43kA. 

Or 
D 

Note: 
1: The above diagram applies to an 

XM30 MCCB mounted either way 

However, many Supply Authorities are now installing low 
impedance transformer eg. 5% or less. Thus if the 
impedance is 5% then the fault level will be 56kA. If the 
impedance is unknown on the side of caution choose Z 
5% in your calculations. 

eg. From the table, the maximum fault level of a 2000kVA 
transformer, with Z = 5% is 56kA. Proceed then to 
calculate the resultant fault level by applying the cable 
size and length in metres to the Transformer 
secondary fault level and calculate the resultant. By 
following the example shown it can be seen that the 
fault level is reduced from 50kA to 6.7kA. 
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erawAia Application data 

Short circuit calculation nomogram - 

Please refer to previous page for instructions on use. 

0111114 -1115111111W11 
CAKE LENGTH 

CC 31A71ilte 

; i1 
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Application notes 
A series of application notes are available on Terasaki breakers from your nearest NHP branch. The notes cover the 
following subjects. 

Ref No. Description 
5006 Specification for corrosive proofing of MCCB's 
5025 De-rated current of ACB's when enclosed 
5093 De-rated current of MCCB's when enclosed 
5088 De-rating of TernBreak electronic MCCB's when enclosed 
5067 DC applications of ACB's 
5065 Reverse connection 
5074 Thyristor protection with MCCB's 
5078 ELCB's at high frequency 
5087 ACB's and MCCB's at high altitude 
5083 Circuit breaker life mechanical and electrical 
5086 TemBreak UVT: transient response time 
5195 Inspection and maintenance of earth leakage and moulded case circuit breakers. 

IP rating protection against ingress of dust and liquids 

IP-XX 

IP 1st digit 
Degree of protection against contact and ingress of 
foreign bodies 

IP 2nd digit 
Degree of protection against ingress of liquids 

0 No protection 0 No protection 

1 Protection against ingress of solid foreign bodies with 
diameters greater than 50mm 

1 Protection against vertically falling water drops 

2 Protection against contact with the fingers, protection 
against ingress of solid foreign bodies with diameter 
greater than 12mm 

2 Protection against obliquely falling water, up to an angle 
of 15° 

3 Protection against contact with wires etc., with 
diameters greater than 2.5mm, or ingress of solid 
foreign bodies with diameters greater than 2.5mm 

3 Protection against obliquely sprayed water, up to an 
angle of 60° from the vertical 

4 Protection against contact with wires etc., with diameter 
greater than 1mm, or ingress of solid foreign bodies with 
diameters greater than 1mm 

4 Protection against sprayed low pressure water from any 
direction 

5 Complete protection against contact with live parts, 
protection against harmful deposits of dust 

5 Protection against water-jets from any direction - limited 
ingress permitted 

6 Complete protection against contact with live parts, 
protection against ingress of dust 

6 Protection against strong jets of water eg. ship decks 

7 Protection against temporary immersion in water 

8 Protection against indefinite immersion in water - under 
pressure 
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XS125 series 
Adjustment range 63 - 100% of nominal current rating. 

Standards AS 2184/AS 3947.2. 

Adjustable thermal and fixed magnetic trip. 

U Max. voltage (INSUL) 690V. 

XS125CJ (18kA) 3 pole 
Ampere 
rating Min 

20 12.5 

Max 

20 

32 20 32 

50 32 50 

63 40 63 

100 63 100 

125 80 125 

Cat. No. 

XS125CJ 20 3 

125 Non-Auto (1.8kA for lsec) 

XS125NJ (30kA) 2 pole 
Ampere 
rating Min 

20 12.5 

32 

50 

63 

100 

125 

20 

32 

40 

63 

80 

Max 

20 

XS125CJ 32 3 

XS125CJ 50 3 

XS125CJ 63 3 

XS725CJ_100_3 

XS125CJ 125 3 

XS125NN 32) 

Cat. No. 

XS125NJ 20 2 

32 XS125NJ 32 2 

50 XS125NJ 50 2 

63 XS125NJ 63 2 

100 XS125NJ 100 2 

XS125NJ (30kA) 3 pole 

20 12.5 

32 20 

50 32 

63 40 

100 63 

125 80 

125 XS125NJ 126 2 

20 XSI125NJ 20 3 

32 

50 

63 

100 

125 

alaaLCIEf_)@ 

C3 3 

XS1125NJ 100 3 

XS1125NJ 125 3 

XS125NJ (30kA) 4 pole 

20 12.5 20 

32 20 32 

50 32 50 

63 40 63 

XS125NJ 20 4 

XS125NJ 32 4 

magme56 
misatooDio 
XS1_25N 

XS125 

100 63 100 

125 80 125 ifT9r3 

Notes: ') MCCB's only. 
2) Load-break isolating switch only-no overload or short circuit protection. 
3) Poles in series. 
4) Short time rating. Refer rating chart for technical details. 
2 pole models use a 3 pole body with centre pole disabled. 
Special generator protection MCCB's available - low instantaneous 
magnetic setting. 

Dimensions (mm) 

rvn 

Description Height Width Depth kg 

XS125CJ 3 pole 155 90 86 1.3 

XS125NJ 2 pole 155 90 86 1.3 

XS125NJ 3 pole 155 90 86 1.3 

XS125NJ 4 pole 155 120 86 1.58 

Short circuit capacity 

Model 
XS125CJ 

XS125NJ 

DC use 
XS125CJ 
XS125NJ 

I/C 

18 kA (AS2184) 

30 kA (AS2184) 

11C') 

10 kA 
15 kA 

Voltage 
415V 50Hz 
415V 50Hz 

Voltage 
250V DC 

250V DC 

Refer to ratings chart at the front of this section. 
For ratings to AS 3947-2 and AS 2184, and Ics/Icu. 

Product extensions 

Chassis (TemWay, MHC, UHC) 

Panelboards (TPX) 

TemCurve 

Base standards 

IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 
AS 2184-1990/Australia 1) 

NEMA USA 
ANSI C37. 13/USA 
JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 

ASTANK, Aust. standards 

Marine 
NK/JAPAN 

LR/UK 

AB/USA 
GL/GERMANY 
BV/FRANCE 
DNV NORWAY 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 139 of 367



COffnections and-mountings 
Front-connection type (FC) 

Compression terminals 

- 

Attached flat bar 

MCCB accessories 

Terminal SCAM 

Breaker 

mounting 

Breaker 
mounting screw-Nc 

111111 

tre 

Flat 
bar 

Terminal screw 

Terminal screw size and 
standard torques 
(refer to page 9-8 to 9-9) 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 
(refer to page 9-8 to 9.9) 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

Pan headed screw 

Hex socket head bolt 

XE225NC M8 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ MB XH125PJ M8 

XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M113 XH250PJ M10 
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rCorinectioriv and mountings 
-( Rear-connection type (RC) 

Bolt stud 
Breaker 

mounting screw 

Mounting pate 

Applicable breakers 
XS series 
XS125CJ, XS125NJ 

XH series 
XH125NJ, XH125PJ 

r 

_ 

-MCCB'accesiorieri 

AIN 
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TemBreak XS125CS, CJ, NS, NJ, XH125NJ, TL3OF MCCBs 
ASL: Arrangement Standard Line 
te.: Handle frame centre line Outline dimensions (mm) 

4M. 

Front connected (standard) 

Interpolo taenaer -I 
IP 3P 413 

Mounting hole 

hi 

Rear connected (optional) 

4°111N OW 
.f/ Insulated stud block 

II tl 

1=1 AP- 
ASL 

M8 screw 
24 

cf 

27 

ASL 

6 

79 

6 

Plug-in (optional) 

104__A 

144 x 

Mounting screw 

Drilling plan 

3P 4P 

Note: XSI25NS I pole only 

Drilling plan 

Panel mount 
4P 

3P 

/ 5 
pm Ice accessory witing ripen necessary 

15 

Mounting block 

3P 4P 

Panel cu out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Drilling plan 

3P 
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types-of connections and mountings - 
Plug-in Type 

Switchboard use 

Plug-in 

mounting block 

Mounting angle 
(not supplied) 

Conductor 
(not supplied) 

Warning 
Secure the conductor with the correct 

nut and washer to ensure full contact of 

conductor with terminal on the plug-in 

mounting block, no that the steel stud 
bait is not used as the current path. 

Auxiliary circui 
terminals 
(Mounted an 

breaker body. 
Not applicable to; 

XM3OPB 

Terminal leads for 
internally mounted 
accessories 

Switchboard side 
control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole 

XS125CJ 

XS125NJ 

Type 

XS400 - 3, 04 XDM4 

XS630 3, 04 XDM6 

.."-XS800 

XS1250 

I-11 
:A:X25 

5KI:117q°0 

" 'XH256PJ 

r-11615 

, f, (16 0 

?4' 

XM3OPB 

3, 04 XDM6 

4 0 XDM8 _ 

XDM2 

-XDM3 

:XDM4 

ffi.).0.r1/414 

faScrime 
riXDM4 
0 TOM1DF,t 

XS125 
XH125 
Apriliary circuit 
terminals 
(mounted on the 
plug-in mounting 
Nod() 
(Contact NHP for 
details) 

Plug-in type 

Degree of protection 
The degree of protection provided by the mounting blocks for 
plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
The breaker will trip automatically if it is withdrawn while 
still in the ON position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

n to, 
MCCB actessones 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

IP 20 degree of protection and safety trip') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: II ') Available on indent only. 
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T MCCB Technical data 

Crimp luislcompitession 

Frame (A) Breaker 1.5 2.5 

Nominal wire size (mm2) 

4 6 10 16 25 

r XM30 XM3OPB CAL1.5 -5 CAL2 5-5 CAL4-5 CALS -5 CAL10-5 CAL16-6 

F112 5 -M5 MT2 5 -M5 MT4- M5 MM-M5 MT10- M5 MT16- M5 

' 125 XS125CJ 

XS125NJ 

XH125NJ 

XH125PJ 

TL100NJ 

TL3OF 

- CA125 -8 

HT25 -M8 MT2 5 -M8 

CAL4-8 

mri-M13 

CAL6-8 

MT6-M8 

CAL10-8 

MT10- M8 

CAL16-8 

MT16- M8 

CA25-8 

MT25- MA 

Frame (A) Breaker 
Nominal wire size (mm2) 

35 50 70 95 120 150 185 240 300 

160 XE225NC CAL35-8 CAL50-8 CAL70-8 

225 XS25ONJ mris -M8 MT50-M8 MT70 -M8 

250 XH25ONJ 

XH160PJ 

CALB95-8 CALB120-8 CALB150-8 

400 XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

CAL35-10 CAL50-10 CAL70-10 CAL95-10 CALB120-10 CALB150-10 

m-r35 - mi 0 MT50 -M10 MT70 -M10 hfr95 -M10 

630 XS630CJ/NJ 

800 XH630NE/SE 

XS630NE/SE 

XS800NJIPJ 

XS800NE/SE 

XH800NE /SE 

XH800PE 

CAL35-12 CAL50-12 CAL70-12 CAL95-12 CAL120-12 CAL150-12 CAL185-12 CAL240-12 CAL300-12 

M135 -A412 MT50-M12 MT70 -M12 MT95 -M12 MT120 -M12 MT150 -M12 1v1T185 -M12 MT240 -M12 

1250 XS1250NE 

X1/1250NE 

CAL70-12 CAL95-12 CAL120-12 CAL150-12 CAL185-12 CAL240-12 CAL300-12 

MT70 -M12 MT95 - M12 MT120 -M12 MT150 - M12 MT185 -M12 MT240 -M12 - - 

=Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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(f) TERAsPil MCCB Technical data 1. 

N E IN IMINIMIIMMEMMI 

11111 1 111111 MIMINEMBM=INNMNI MAIIIMMENIEN 00 inuniminsaul°° 
1111M111111111M=1" 
INIUMNIMMIIIIMOMMEMEN 0:7mmaz:lacm 

Aium NillmNMINIENMINUMMIMNMMIMINiMIMmim MI'IMMIMIIIMIMMENNINIIIIINNI=MINE 
N IM-MEMIMIMMEMINI--MIMME I1\ 1111=II 

Nerfc trip aunt 
VI4 

111111111111111 1111 i ngnitgazglummagazan 
IIMEMMMII1111211MIIIIMMEMI 
11111 1011 1 111 

111111111111111111M111111111 IIMMMi=M11111011M1=11 = PINE LM 
IMINIIMMEMMENNI r=1111111111MINIM IIIIIII N 1611MI=M 

IIIIIMMEN1111111111 
11111 1111 

2S, 32, SS, SS, 1NA 

N EM r'1=M=11M=MM =M I EIMIVEM=M EM=IM==MENIN r!IMIM_MM NIMIMIMOMMUMMON IMMIInM=MEN =MIMMI 1111 IM.14 =M IMiii i=moirammus 
MIIIN=1=1=MIN 

1 1 I 1 1 1 .1 
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(Th 

WWI MCCB Technical data 

-TetriBreak XS125CS, CJ, NS; NJ, XH125Nj, PJ and TL3OF MCCBs 
ASL: Arrangement Standard Line 
It Handle frame centre line Outline dimensions (mm) 

Front connected (standard) 

Interpole timer 

IP 
(removable 

3P 

30 

..4.1.12 

.11 

LP 

(9) 
C" In 

60 

90 

M8 screw 
2 

.4 . _._ 
cd 

119 

A (Max-) 

27 6 

6 

x 117 

Mounting screw 

Note: XS125NS 1 pole only 

Drilling plan 

3P LP 

Rear connected (optional) 

Mounting pate 

Insulated 0W Nock 

!! 

4P 

3P 

In 

ii ii 
Mil SCION 

tl 

/ 5 5 
015 kr accessay wiring when necessity 

15 

Drilling plan 

3P 

CI 

60 15 

LP 

018 

M4 X 0 .7 
Tapped hole 

Panel mount 

3P 

Panel cut out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Plug-in (optional) 

Details ter 
connechon 

Mounting block 

3P 4P 

Drilling plan 

3P 4P 
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Meier iilSefatorslOrXS125 

Outline dimensions (mm) 

S. 

r 
MCCB accessories 

Front connected (standard) 

4P 
Control c tennrgd 

Preparation of 
conductor 

Drilling plan 

Rear connected (optional) 

Drilling plan 

3P 4P 

/ 15 5 
015 lor accessory Wring when necessary 

Plug-in (optional) 
Mounting block 

3P 4P 

Preparation of 
conductor 

Drilling plan 

ASL: Arrangement Standard Line 
11.: Handle frame centre line 

Notes: 'Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 
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Miniature circuit tfreakerg and fuse fault current limitersco- ordination chart 
x. For fault current levels up to 50kA at 415V 
F1 

Circuit breaker 
Type Rating amps Min. fuse amps') 

Maximum fuse - amp 
BS 88 DIN 

Safe-T 6-10 50 160 2) 160 

16-25 63 2002) 200 

32 80 200 2) 200 

40-50 100 2002) 200 

63-100 160 2002) 200 V 

SRCB 10 50 160 160 

16-20 63 200 200 

bin-T6 2-25 20-63 160 160 

32-63 100 160 160 

Din-T10 & 0.5-6 20 200 200 

Din-T15 10 25 200 200 

16 35 200 200 

20-32 63 200 200 

40-63 100 200 200 

pRCBH 10 25 200 200 

(10kA) 16 35 200 200 

20-32 63 200 200 

Din-T1OH 80 160 200 200 

100 200 200 200 

125 250 250 250 

Tembreak MCCB's 

(S125NJ/CJ 16-125 250 400 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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I S s . 

-Selectivity and Cisdading Applications 

A higher reliance on electrical supply and safety in 

commerce and industry has increased awareness in circuit 
breaker technology and applications. Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance. 
The combination of these factors has given rise to more 
precise methods of circuit breaker application 

Two common terminologies relating to general power back- 
up and system protection are: Selectivity (Discrimination) 
and Cascading (Back-up). In general terms, Selectivity is 
used to improve system reliability and to ensure a 

continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to 'back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 

series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 
overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current and Energy 
Let Through (ITT). 

Selectivity can be 'enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

14-7:317._ 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in cleanng a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

In Cascading applications, the upstream device may have 
to trip (unlatch) in order to give sufficient protection to the 
downstream device, thus interrupting supply of power to all 
devices downstream. Therefore, Cascading is generally 
used in applications involving the supply of non-essential 
loads, such as basic lighting. The main benefit of Cascading 
is that in certain circumstances circuit breakers with 
breaking capacities lower than the prospective fault level, 
and hence lower in cost, can be safely used downstream 
provided it is backed-up by the relevant upstream breaker. 

Cascade Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device will 
trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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MCCB's and SafeT/Dii.TMCB's=-SelectilitS and -Cascade 

tables at 415V 
Guide 

trt - 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

Din-T6 (2-25A) 6 18/18 25/25 25/25 25125 25/25 

Din-T6 (32-63A) 6 18/18 20/25 20/25 25/25 25/25 - 

Din-T10 (0.5-25A) 10 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

Din-T10 (32-63A) 10 18/18 20/25 20/25 25/25 25/25 25/25 25125 

DRCBH (10-25A) 10 - 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

DRCBH (32A) 10 18/18 20/25 20/25 25/25 -25/25 25/25 25/25 

Din-T10H (80-125A) 10 4/18 4/25 4/25 15/15 15/15 10/10 10/10 

Din-T15 (6-16A) - ' 25 18/25 25/30 30/50 ° 35/35 35/50 35/35 35/50 

° n -T15 (20A) 20-25 ') , 18/20 25/30 30/50 35/35 35/50 35/35 35/50 

Din-T15 (32A) 15-25 1) 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

Din-T15 (40 -63A)` 251i 18/18 20/25 2012 25/25 25/25 25/25 25/25 

Safe-T ( 16-63A) 3/10 3/10 3/ 0 - - 

SRCB (16.20A) 3/1 3/10 , 0 

Note: 1) Dependant on the number of poles. Refer to NHP. 
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te-rriBreale Plus MCCB's -SelectiVity and Cascadetableiat415V 
Guide 

I 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

rc - 

XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
kA (rms) 50 65 50 65 50 65 65 85 

XS125CJ 18 15/50 15/50 18/30 18/30 18130 18/30 18118 18/18 

XS125NJ 30 25/50 25/50 30/30 30/30 30130 30/30 30/30 30/30 

XH125NJ 50 35/50 35/65 50/50 50/65 50/50 50/65 50150 50/50 

XH125PJ 50 35/50 35/65 50/50 50/65 50/50 50/65 50/50 50/50 

XH180PJ 50 25/50 25/65 50/50 50/65 50/50 50/65 50/50 50/50 

XE225NC 18 15/30 15/30 18/30 18/30 18/30 18/30 18/18 18/18 

XS25ONJ 35 15/50 15/65 35/50 35/65 35/50 35/65 35/35 35/35 

XH25ONJ 50 25/50 25/65 50/50 50/65 50/50 50/65 50/50 50/50 

XH250PJ 65 - - 10/50 10/65 25/50 25/65 50/65 50/65 

XS400CJ 35 -/50 -/50 10/50 10/65 25/50 25/65 35/42 35/42 

XS400NJ 50 - 465 10/50 10/50 25/50 25/65 50165 50/65 

XS400SE 50 - 465 10/50 10/65 25/50 25/65 50/65 50/65 

XH400PJ - - 10/50 10/65 25/50 25165 50/65 50/65 

XH400SE 65 - - 10/50 10/65 25/50 25/65 50/65 50/65 

XH400PE 65 - - 10/50 10/65 25/50 25/65 50/65 50/65 

XS830CJ - - - -/50 7/50 7/50 30/45 30/45 

XS63ONJ 65 - 7/50 7/65 30/65 
1 

30/85 

XS630SE - - - 465 - 30165 30/85 

XH630PJ - - - - - 30/65 30/85 

XH630SE - - - - - - 30/65 30/85 

XH630PE 65 - - - - 30/65 30/85 

XS800NJ 65 - - - - - 15/65 20/85 

XS800SE - - - - 465 15/65 20/85 

XH800PJ - - - - - 15/65 20/85 

XH800SE 65 - - - - 15/65 20/85 

XH800PE 65 - - - - 15/65 20/85 

XS1250SE 65 - - - - 20/65 
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'teat-Ward temBieak MCCB's Selectivity and Caribalielablea1416it - r 

rtt 
` J Guide 

Selectivity Cascade 

Downstream 
MCCB 

XS125CJ 

XS125NJ 

XH125NJ 

XE225NC 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ XS400NE XH400NE 
kA (rms) 50 35 50 35 50 50 65 

18 450 3/30 3/50 

30 450 3/30 3/50 

50 

XS25ONJ 

XH25ONJ 

18 -/30 

4/35 4/50 6/50 6/50 

4/35 4/50 6/50 6/50 

6/50 6/65 

-/30 430 6/30 6/30 

XH400NE, 

XS63ONJ 

35 

50 

50 

65 

45 

65 

XS630NE 50 

XH630NE 65 

XS800NJ 65 

XS800NE 50 

XS1250NE 65 

4/50 6/50 6/65 

4/50 6/50 6/65 

-/50 -/50 -/50 

465 

465 

XS1600NE 100 

Downstream 
MCCB 

XS125CJ 

XS125NJ 

XH125NJ 

XE225NC 

XS25ONJ 

XH25ONJ 

XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XS630CJ 

XS63ONJ 

XS630NE 

XH630NE 

XS800NJ 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XSBOONE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

18 6/30 6/30 14/30 18/30 10/30 14/30 14/30 

30 6/30 6/30 18/30 18/30 10/30 18/30 18/30 

50 

18 

35 

50 

6/30 10/30 

6/50 10/50 

10/50 

2/65 

10/30 8/30 

10/65 8/50 12/50 12/65 

10/65 22/50 

12/30 

35 6/35 6/50 7,5/50 7.5/65 6/50 10/50 10/65 

50 7.5/50 7.5/65 

50 

65 

6/50 10/50 10/65 

10/50 10/65 6/50 10/50 10/65 

10/65 

45 

65 

XS800NE 

XS1250NE 

XS1600NE 

50 

65 

100 : 
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r§taiidaid temBreak MCCB's= SelectiVi arid Cai-aade table's -atj415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

XH800PJ XS1250NE 
kA (rms) 85 65 

Upstream MCCB 

XS1600NE 
100 

XS2000NE 
100 

XS2500NE 
100 

XS125CJ 18 10130 18/18 18/18 18/18 18/18 

XS125NJ 30 10130 30/30 30/30 30/30 30/30 

XH125NJ 50 12/65 50/50 50/50 50/50 50/50 

XE225NC 18 8/30 18/18 18/18 18/18 18/18 

XS25ONJ 35 8/65 25/35 35/35 35/35 35/35 

XH25ONJ 50 10/65 35150 50/50 50/50 50/50 

XS400CJ 35 6/65 20142 35/42 35/42 35/42 

XS400NJ 50 6/65 20/65 35/65 35/65 50/65 

XS400NE 50 6/65 20/65 35165 35165 50/65 

XH400NE 65 - 20/65 35/65 35/65 50/65 

XS630CJ 45 450 15/45 20/45 35/45 35/45 

XS63ONJ 65 -/85 15/65 20/85 35/85 35/85 

XS63ONE 50 -/85 15/65 20/85 35/85 35/85 

XH630NE 65 -/85 15/65 20/85 35/85 35/85 

XS800NJ 65 485 15/65 20/85 35/85 35/85 

XS800NE -185 15/65 20185 35/85 35/85 

XS1250NE . 65 - 20/65 35/65 35/65 

XS1600NE 100 - - - 35/65 
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""O' Contactor 

The function of the contactor is for circuit control, o 

in other words for the on-off operations of the mote 
As contactors are capable of thousands or even 

millions of operations they are the most commonly 
used control devices. 

Motor Starting - Introduction 

Generally, an item of switchgear is selected on the basis of 
one or more performance criteria, be it current/power 
carrying or interrupting capabilities. 

Additional consideration is often necessary when several 
different pieces of switchgear are connected in series, none 
more so than in motor starting applications. As motors play 
a significant part in most modern day electrical systems it is 

important to ensure that the components of switchgear 
controlling and protecting the motor will interact with each 
other, or in other words, they are "co-ordinated". 

In order to protect and operate a motor several components 
may be used, each with a different function. A typical set-up 
is as follows: 

Short Circuit 

Protective Device 

(S.C.P.D.) 

The main purpose of the Short Circuit Protective 

Device (SCPD) is to give protection against short 

circuits. 
Commonly used devices are circuit breakers or 

fuses. Each offer particular benefits and both 

configurations are commonly used. 

Thermal 

Overload 

Relay 

A thermal overload relay will give ideal protection 
against overloads on the motor, as well as phase- 

loss protection. Although the SCPD will give 

overload protection, the thermal overload is more 

closely related to the characteristics of the motor. 
If a fault is detected the thermal overload relay will 
open the contactor or control device, thereby 
isolation supply to the motor. 

What problems can occur? 
At the instant the motor is supplied with power it draws an 
"in-rush current" to its terminals, before gradually decaying 
to a normal operating current. 

Should the in-rush current be high, it could be detected by 
the SCPD and classed as a fault current. If a high in-rush 
current should occur or even after repeated stop-start 
(inching) operations of the motor the SCPD may trip, albeit 
without a fault in the system. This is commonly known as 
"nuisance tripping" of the SCPD. 

Special care must be taken when selecting a SCPD for 
motor-starting applications to prevent nuisance tripping, and 
at the same time ensuring adequate protection to the motor 
and associated cabling. 

Another function of the SCPD is to protect the control 
device (e.g. contactor) from high-current, high-energy faults. 
Therefore, attention must also be paid when selecting an 

SCPD-Starter (contactor + thermal overload relay) 
combination. 

When clearing a fault every SCPD has a finite opening time, 
which will result in an amount of fault current and energy 
being "let-through" to the downstream system and other 
devices. At the same time, a control device, such as a 

contactor can only withstand a finite level of fault current 
and energy, otherwise internal damage could occur. 

Even at relatively low fault levels the electromagnetic forces 
created by the fault current can cause the contacts of a 

contactor to lift. This can cause heating or even mild arcing 
which in turn can damage or weld the contacts of the 
contactor. 

Furthermore, the let-through current of the SCPD can 
distort the bi-metal strip in the overload relay. This can 
prevent the restoration of the bi-metal strip to its original 
configuration on cooling, altering the relay's protection 
characteristics and resulting in under or over protection of 
the motor. 

What solutions are available to me? 
Good component design in association with correct 
component co-ordination is the only way to ensure reliable 
protection and operation under abnormal condition. 

Terasaki circuit breakers and Sprecher + Schuh starter 
combinations are tested to provide full and safe 
co-ordination for most motor starting applications. 
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=Motor Starting 
What is co-ordination 

r 

The motor starter consists of a combination of contactor, 
overload relay and Short Circuit Protection Device (SCPD) 
being either fuses or circuit breakers. 

During motor starting and at normal loading, the overload 
relay protects both the motor and cables by tripping the 
contactor in a time inversely proportional to the current. 
However, under short circuit conditions, the response time 
would be too long and the fuses or circuit breakers must 
takeover to interrupt the fault current therefore limiting 
energy passed through the starter components. When this 
is successfully achieved, the combination is said to be 
co-ordinated. 

It is a requirement of the Australian Standard AS 3947.4.1 
that combination motor starters are capable of withstanding 
the effects of load side short circuits. Some damage to the 
combination is permitted, but this must be confined and not 
present a risk to the operator, or damage equipment 
adjacent to the starter. 

Contactors and thermal overload relays only have limited 
ability to withstand the high current associated with a fault 
such as an internal motor short. Their design is optimised 
for performance at much lower currents and to design in the 
ability to control or withstand high fault levels would add to 
costs and possibly reduce its performance at normal levels. 

The standards 
The requirements of several standards can be applied to 
these combination units. The Wiring Rules, AS 3000, are 
concerned mainly with setting standards for the fixed wiring. 
In this regard the concern is the wiring between the 
protection device and the motor. 

As motors can experience short term overloading the 
current rating of a fuse can be up 4 times and a circuit 
breaker 2.5 times the full load rating of the motor. The 
Wiring Rules allow the overload protection and the short 
circuit protection to be provided by different devices. This 
allows magnetic only circuit breakers, or back-up type 
fuses, to be used in conjunction with a contactor/thermal 
overload relay configuration. 

Isolating switches must also be provided in the motor or 
control circuit. These are to be in clear view of any person 
working on the motor, or provided with a locking device. 

AS 3947.4.1 specifies testing requirements for the 
combination of components required to perform the motor 
control and protection functions. If the equipment has been 
mounted in a switchboard it is possible to meet the testing 
requirements of AS 3947.2 short circuit withstand of the 
outgoing circuit at the same time as the tests to 
AS 3947.4.1 are performed. 

Both standards look at the performance of the equipment 
when a fault occurs on the outgoing circuit. It is accepted in 

these standards that some damage may be sustained by 
the components of the starter when subjected to short 
circuit conditions. 

AS 3947.2 requires that during the tests the equipment 
installed in the switchboard performs in accordance to its 
own standard. A selection by the customer of the 
performance required needs to be made, as AS 3947.4.1 
allows for Type '1' and Type '2' performance. 

- -7 - 

Type '1' 

Under short circuit conditions the starter shall not cause 
danger to persons or the installation. The starter itself may 
need repair. 

Type '2' 

After a short circuit the starter is suitable for further service. 
A contact weld is permitted, but it must be easily separated 
- for example, by a screwdnver, without significant 
deformation. 

Type '2' co-ordination does not mean the starter is suitable 
for normal operation without inspection/repair of the 
contacts. So, in both cases it is important that the condition 
of the starter is checked, to ensure that the SCPD has 
operated and that no damage has taken place. 

Notes: IEC Standards are the basis of many Australian Standards. 
AS 3947.4.1 is equivalent to IEC 947.4.1 and AS 3947.2 is 

equivalent to lEC 947.2. 
Both Australian standards list some amendments to the 
IEC versions. 

Typical arrangement for co-ordination test 

INCOMING SUPPLY 
50kA PROSPECTIVE 

,SCPD CIRCUIT BREAKER 
OR FUSE 

CONTACTOR 

THERMAL OVERLOAD 

Short circuit applied to 
motor starter terminals 

MOTOR 
(Not included 
in Test,) 
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Motor Stirting- 
Protective devices selection 
In most cases very little difference will be noticed in the 
service performance of a system using fuses as against 
circuit breakers. 

The circuit breaker is easier when it comes to restoring 
power, but as tripping should only be the result of a system 
fault it is unwise to reclose the circuit breaker without finding 
the cause. In this regard it is normal for only a 'skilled 
person' to attend to fuse replacement and they are more 
likely to check for other problems. 

As the circuit breaker or fuse is operating in conjunction 
with separate motor overload protection, it is the contactor 
which responds to overload problems. This is different to a 

protective device on a distribution circuit. For this 
application the advantages of the circuit breakers easy 
return to service has caused a general trend towards using 
circuit breakers. 

Consideration should be given to preventing unskilled 
people from reclosing a tripped circuit breaker in a motor 
control application. This can be done by making the 
switchboard only accessible to the correct people, or by 
requiring the switchboard to be opened to reset the circuit 
breaker. 

It must be assumed with both Type '1' and Type '2' 
co-ordination that if the short circuit protective device has 
operated there is a fault in the motor, or wiring to it and that 
the starter itself needs attention. 

It is the let-through energy of the protective device which 
determines the damage to the starter. As this varies greatly 
between different models, it is essential that only proven 
combinations are used. 

NHP, Sprecher + Schuh and Terasaki have now conducted 
many tests on different combinations and these are detailed 
in the co-ordination tables. 

Terasaki circuit breakers for short 
circuit protection 
Terasaki circuit breakers have been tested in combination 
with Sprecher + Schuh contactors and overloads and can 
be used for Type '1' and Type '2' co-ordination 
requirements. (Refer to following tables for actual 
combinations). 

TemBreak 
A new generation of MCCB's offering a choice of 3 series 
(economical, standard and high fault) and two types, ie, 
adjustable thermal magnetic or microprocessor based solid 
state OCR are available from Terasaki. Both types have 
common construction features and interchangeable plug-in 
accessories. TemBreak thermal-magnetic MCCB's offer a 
wide adjustment range, with 63% to 100% of rated current. 
Each MCCB is individually calibrated to ensure precision 
tripping on overcurrent. 

TemBreak electronic type 
The rated current of the electronic type TemBreak is 

adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current (lo) select switch and 
the pickup current (I1) setting dial. 

This is one of the essential features for precise protection 
co-ordination and for low voltage distribution systems. 

TerriBreai- moth? 'protection circuit 
breaker 
The XM3OPB circuit breaker will protect contactor starters 
with direct connected overcurrent relays with ratings 1 amp 
to 12 amp in systems with up to 50kA rms prospective short 
circuit. The protection is due to the special current limiting 
effect of the XM3OPB. 

Motor starter protection 
The XM3OPB circuit breaker has been developed for motor 
starter protection and is suitable as the Short Circuit 
Protection Device (SCPD) for motor starters equipped with 
either direct connected or CT connected overcurrent relays. 

XM3OPB compared to HRC fuse 
The circuit breaker tripping characteristic is more suitable 
for protection of starters than the HRC fuse. Unlike the HRC 
fuse, the breaker can be selected to trip instantaneously at 
a predetermined current level just lower than the maximum 
breaking current of the starter contactor, thus always 
protecting the contactor against opening fault currents 
higher than its capability. This can be seen from the typical 
breaker and fuse tripping characteristics compared to the 
contactor breaking capacity in 
figure 1. 

No protection is provided by the fuse when the overcurrent 
is of value B to C amps should the contactor open by earth 
fault relay. If the breaker is used as a SCPD then protection 
is provided for all currents in excess of the instantaneous 
trip current of the breaker. Also, the circuit breaker can be 
tripped by earth fault relay and so prevent the risk of 
contactor damage due to the long delay of the HRC fuse 
interruption if the fault current is of a value between 
B and C. 

Fig 1. 

1 hour 

1 min 

TIME 

0.01 

HRC Fuse 

XM3OPB 

A 

Amps -ts- 

A - Normal CA 3 rating of contactor 
B - Maximum brealdng current of contactor 
C - Cut-off current of fuse 

- Instantaneous. tripping current of breaker 
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Type '1' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-41 

Motor 
size 

f. kW 
Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

PE 
50kA 

Sprecher + Schuh 
thermal overload 
relay type 2) 

Settings 
range 
amps 

037 1.1 XM3OPB/1 .4 CA 7-9 CT 7-24 0.16-10 

0.55 1.5 XM3OPB/2 CA 7-9 CT 7-24 0.16-10 

0.75 1.8 XM30PB/2.6 CA 7-9 CT 7-24 0.16-10 

1.1 2.6 XM30P13/4.0 CA 7-9 CT 7-24 0.16-10 

1.5 3.4 XM3OPB/5 CA 7-9 CT 7-24 0.16-10 

2.2 4.8 XM3OPB/8 CA 7-9 CT 7-24 0.16-10 

3.0 6.5 XM3OPB/10 CA 7-9 CT 7-24 0.16-10 

4.0 82 XM30PB/12 CA 7-9 CT 7-24 0.16-10 

5.5 11 XH125NJ/20 CA 7-12 CT 7-24 0.16-16 

7.5 14 X1112514.1120 CA 7-16 CT 7-24 0.16-16 

10 19 XH125NJ/32 CA 7-23 CT 7-24 0.16-24 

11 21 Xi-112514.1/32 CA 7-23 CT 7-24 0.16-24 

15 28 XH125NJ/50 CA 7-30 CT 7-45 18-30 

18.5 34 XH125NJ/50 CA 7-37 CT 745 30-45 

22 40 X11125NJ163 CA 7-43 CT 7-45 30-45 

30 55 XH125NJ/100 CA 7-60 CT 7-75 18-60 

37 66 XH125NJ/100 CA 7-72 CT 7-75 18-75 

45 80 XH125NJ/125 1 CA 7-85 CT 7-100 70-90 

55 100 XH125NJ/125 1) CA 6- 105 -(E1) CT 6-110 85-110 

75 130 XH250NJ/250 CA 6-140-(El) CT 6-150 105-150 

90 155 XH25ONJ/250 ') CA 6-170-El CT 6-200 140-200 

110 200 XH25ONJ/2501) CA 6-210-El CEF 1-41/42 160-400 

132 225 XS400SE/400 CA 6-250-El CEF 1-41142 160-400 

160 270 XS400SEI400 CA 6-300-El ' CEF 1-41/42 160400 

200 361 XS400SEI400 CA 6-420 :EY CA 5-450 CEF 1-41/42 00 

250 425 XS630SE/630 CA 6-420-El/ CA 5-450 CEF 1-52 160-630 

315 530 XS630SE1630 CA 5-550 CEF 1-52 160-630 

Notes: ') Use 'magnetic only' breaker. Refer NI-IP for details. 
Thermal or electronic overload relays may be used. 

Some combinations also achieve Type '2' performance. 
CA 7 contactor can be replaced with equivalent CA 3 size. 
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=r Type Type '2' short circuit co-ordination 
Terasaki Din-T at 50kA 
The 10kA Din-T miniature circuit breaker gives an amazing 
50kA performance when used in the combinations shown in 
the co-ordination tables For the low current ratings, the 
resistance of the thermal overloads assists in reducing the 
current to a level that the Din-T can handle with ease. For 
the higher ratings a Sprecher + Schuh limiter block lifts the 
combined performance to the 50kA level. 

All the listed Din-T combinations include a rotary isolator 
which allows external control. To reset the starter after a 

short circuit, access to the breaker is required. This can be 
used to prevent unskilled operators from reclosing the 
motor starter after a fault. 

It should also be remembered that whenever the circuit 
breaker trips under high fault currents, the contactor must 
be checked for welded contacts. 

TYPE 2 
50kA 

g 

e41.4 
Pl=r";:: 

KTA 3 Motor starter combination 

Type '2' co-ordination table for Din-T circuit breakers with rotary isolator 
DOL starting 50kA @ 415V to AS 3947.4.1 

Sprecher + 

Sprecher + Schuh 
Motor Approx. Sprecher + Terasaki Schuh Sprecher + thermal Thermal 
size amps Schuh circuit current Schuh overload overload 
kW 415V isolator breaker limiter contactor relay range 

10.37 1.1 LA 3-80 Din-T 10 / 4 CA7-9 CT 7-24 1-1.6 

0.55 1.5 LA 3-80 Din-T 10 / 4 CA 7-9 CT 7-24 1-1.6 

075 1.8 LA 3-80 Din-T 1014 CA 7-9 CT 7-24 1.6-Z4 

1.1 2.6 LA 3-80 Din-T 1016 CA 7-23 CT 7-24 2.4-4 

1.5 3.4 LA 3-80 Din-T 10 / 6 CA 7-23 CT 7-24 2A-4 

2.2 4.8 LA 3-80 Din-T 10110 KTL 3-65 CA 7-23 CT 7-24 4-6 

30 6:5 LA 3-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6-10 

4.0 8.2 LA 3-80 Din-T 10/16 KTL 3-65 CA 7-23 CT 7-24 6-10 

5.5 11.0 LA 3-80 Din-T 10 / 20 KTL 3-65 CA 7-23 CT 7-24 10-16 

7.5 14.0 LA 3-80 Din-T 10 / 32 KTL 3-65 CA 7-30 CT 7-45 10-16 

11.0 21.0 LA 3-80 Din-T 10 / 40 KTL 3-65 CA 7-30 CT 7-45 16-24 

15.0 28.0 LA 3-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 18-30 

18.5 34.0 LA 3-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 30.45 

Note: Isolator provides rotary operation for external control. May be deleted if not required. 
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A II 

Type '2' short circuit co-ordination 
": Motor starter co-ordination table for DOL starting 

50kA at 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

PE 2 
5OkA 

Sprecher + Schuh 
thermal overload 
relay type 3) 

Settings 
range 
amps 

10.37 1.1 XM3OPB/1.4 CA 7-9 CT 7-24-1.6 1 -1.6 

'0.55 1.5 XM3OPB12 CA 7-9 CT 7-24-1.6 1 -1.6 

0.75 1.8 XM3OPB/2.6 CA 7-9 CT 7-24-2.4 1.6-2.4 

1.1 2.6 XM3OPB14.0 CA 7-16 CT 7-24-4 2.4-4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4-4 

2.2 4.8 XM3OPB18 CA 7-16 CT 7-24-6 4-6 

3 6.5 XM3OPB/10 CA 7-30 CT 7-24-10 6-10 

4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6-10 

5.5 11 XH125NJ/20 CA 7-30 CT 7-24-16 10-16 

7.5 14 XH125NJ/20 CA 7-30 CT 7-24-16 10-16 

11 21 XH125NJ/32 CA 7-30 CT 7-24-24 16-24 

15 28 XH125NJ/50 CA 7-43 CT 7-45-30 18-30 

185 34 XH125NJ/50 CA 7-43 CT 7-45-45 30-45 

.22 40 XH125NJ/63 CA 7-43 CT 7-45-45 30-45 

30 55 XH125NJ/100 CA 7-85 CT 7-752) 45-60 

37 66 XH125NJ/ 100 CA 7-85 CT 7-752) 60-75 

80 X11125NJ/125 CA 6 -'I OS -(Et) CT 6-90 70-90 

55 100 XH125NJ/125 ') CA 6-105-(EI) CT 6-110 85-110 

5 130 XH25ONJ/250 6-14040 CT 6-150 105-150 

90 155 XH25ONJ/250 CA 6-170-El CT 6-200 140-200 

110 200 XH25ONJ/250 1) CA 6-210- CEF 1- 4#/42' 60-400 

132 225 XS400SE/400 CA 6-210-El CEF 1-41/42 160-400 

160 270 XS400SE/400 CA 300-El CEF 1- 41/42 160-400 

200 361 XS400SE/400 CA 6-420-El CEF 141/42 160-400 

200 361 XS400SE/400 CA 5-450 CEF 1- 22 2) 160-400 

250 425 XS630SE/630 CA 5-700 CEF 1- 52 2) 160-630 

320 t 538 XS630SE/630 CA 5-700 CEF 1- 52 2) 160-630 

Notes: 1) Use 'magnetic only' breaker or next higher circuit breaker/contactor combination. Refer NHP. 

2) Use with separate mounting bracket. 
3) Thermal or electronic overload relays may be used. 
Combinations based on the thermal overload relay tripping before the circuit breaker at overload 
currents up to the motor locked rotor current. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 159 of 367



r I 
II 

- 

Type '2' short circuit co-ordination 
1 Motor starter co-ordination table for DOL starting 

65kA, 415V to AS 3947-4-1 

- r 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

PE 2 
65kA 

Settings 
Sprecher + Schuh Sprecher + Schuh range 

amps contactor overload relay ') 

13.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7 1.0-2.9 

'.55 1.5 XM3OPB/2 CA 7-9 CEP 7 1.0-2.9 

0.75 1.8 XM3OPB/2.6 CA 7-9 CEP 7 1.0-2.9 

1.1 2.6 XM3OPB/4.0 CA 7-16 CEP 7 1.6-5 

1.5 3.4 XM3OPB/5 CA 7-16 CEP 7 1.6-5 

2.2 4.8 XM3OPB/8 CA 7-16 CEP 7 3.7-12 

6.5 XM30P13/10 CA 7-30 CEP 7 3.7-12 

41 8.2 XM3OPB/12 CA 7-30 CEP 7 3.7-12 

11 -11_30F/20A CA 7-30 CEP 7 3.7 -12 

7.5 14 T1_30F/30A CA 7-30 CEP 7 12-32 

11 21 -11_30F/30A CA 7-30 CEP 7 12-32 

15 28 T1_10ONJ/50A CA 7-43 CEP 7 12-32 

18.5 34 TL1OONJ/50A CA 7-43 CEP 7 12-37 

22 40 T1.10ONJ/63A CA 7-43 CEP 7 14-45 

130 55 TL1OONJ/100A CA 7-72 CEP 7 26-85 

37 66 TL1OONJ/100A CA 7-72 CEP 7 26-85 

F5 
80 TL100/Q/100A CA 6-105-(EI) CT 6-90 70-90 

55 100 XH400SE/250 CA 6-105-(El) CT 6-110 85-110 

5 130 XH400SE/250 CA 6-140-(El) CT 6-150 105-150 

90 155 XH400SE1250 CA 6-170-El CT 6-200 140-200 

110 200 XH400SE/250 CA 210-El CEF 1 -41/42 160-400 

132. 225 XH400SE/400 CA 6-210-El CEF 1-41/42 160-400 

150 250 XH400SE/400 CA 6-250-El CEF 1.41/42 160-400 

160 270 XH400SE/400 CA 6-300-El CEF 1-41/42 160-400 

200 361 XH400SE/400 CA 6-420-El CEF 14.1/42 160-400 

200 361 XH400SEI400 CA 5-450 CEF 1- 222) 160-400 

250 425 XH630SE1630 CA 5-700 CEF 1- 52 2) 160-630 

320 538 XH630SE1630 CA 5-700 CEF 1- 522) 160-630 

Notes: ') Thermal or electronic overload relays may be used. 
2) Use with separate mounting bracket. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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LFZ 

A e S. 

Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
85kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

APProx- 
FLC at 
415V amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

NEW 

IL 

PE 2 
85kA 

Sprecher + Schuh 
thermal overload 
type') 

Settings 
range 
amps 

p3.37 11 XM3OPB/1.4 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 
1 

0.55 1.5 XM3OPB/2 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 

1175 1.8 XM30P13/2.6 CA 7-9 CEP 7-M32-2.9-10 1.0-2.9 

1.1 2.6 XM3OPB/4 CA 7-16 CEP 7-M32-2.9-10 1.0-2.9 

1.5 3.4 XM3OPB/5 CA 7-16 CEP 7-M32-5-10 1.6-5 

2.2 4.8 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7-12 

13 

6.5 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7-12 

4 8.2 XM3OPB/10 CA 7-30 CEP 7-M32-12-10 3.7-12 

.5 11 TL1OONJ/20 CA 7-30 CEP 7-M32-12-10 3.7-12 

7.5 14 TL100NJ/20 CA 7-30 CEP 7-M32-32-10 12-32 

9 17 TL1OONJ/32 CA 7-30 CEP 7-M32-32-10 12-32 

10 19 1110ONJ/32 CA 7-30 CEP 7-M32-32-10 12-32 

11 21 11100N.1/32 CA 7-30 CEP 7-M32-32-10 12-32 

15 28 TL1OONJ/50 CA 7-43 CEP 7-M32-32-10 12-32 

18.5 34 TL100NJ/50 CA 7-43 CEP 7-M37-37-10 12-37 

22 40 TL1OONJ/63 CA 7-43 CEP 7-M45-45-10 14-45 

30 55 TUOONJ/100 CA 7-72 CEP 7-M85-85-10 26-85 

37 66 TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26-85 

45 841 TL25 NJ/160 CA 6-105 CEP 7-M85 1t 26-85 

55 100 TL25ONJ/160 CA 6-105 CEF 1-11/12 0.5-180 

5 135 11.250NJ/250 CA 6-210-El CEF 1-11/12 0,5-180 

160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5-180 

110 200 TL25ONJ/250 CA 6- 21{1 -El CEF 1-41/42/52 160-630 

132 230 TL400NE/400 CA 6-210-El CEF 1-41/42/52 160-630 

1160 270 TL400NE/400 CA 6-300-El CEF 1-41142/52 160-630 

200 361 TL400NE1400 CA 6-420-El CEF 1-41/42/52 160-630 

Notes: ') Thermal or electronic overload relays may be used. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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a 1 
A 

otor circuit application table for DOL starting 
General applications 

-Fi 
Hi 5` High fault range 

" Motor 
rating 

- (kW) 

10.37 

XS400SE XH630SE 
Approx. Din-T XS125CJ XH400SE XS630SE XSEMONJ 

FLC C &D XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE1 
(amps) Curve Safe-T XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

'0.55 

0.75 

1.1 

2.2 

.0 

4 

, 14_5 

5.5 

7.5 

10 

t 

5: 18.5 

22 

25 

30 

7 
fa 

45 

5 

75 

90 

110 

1.1 4 6 

1.5 4 6 20 

1.8 6 20 

2.6 10 6 20 

4.8 16 16 20 

6.5 20 16 20 

8.2 25 20 20 

9 32 25 20 

11 32 32 32 

14 40 32 

19 50 

21 50 50. .50 

28 63 63 63 

34 100') 80 100 

40 125 1 100 100 

46 1251) 100 100 

55 160 

66 1252) 125 160 

80 125 1 125 160 

100 175 160 

130 225 250 

155 250 

200. 

32 225 

60 270 

85 320 

200 361 

0 380 

250 430 

80 480 

2300 510 

375 650 

450 750 

250 

250 

250 

400 400 

400 400 

400 400 

4002) 630 

4001 630 

630 800 2) 

630 800 

630-1 800 

630 2) 800 

600 2) 

1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 

seconds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
1) 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TernBreak MCCB only. 
3) Use magnetic-only TernBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of Curve are available from stock. Refer NHP. 
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1 i I 

Motor circuit applicatiOrctable fcititduCeld-voltide-Starting 
1.; General applications 

Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

- 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T TL1O0NJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

0.37 1.1 4 6 

0.55 1.5 4 6 20 

0.75 1.8 4 6 20 

1.1 2.6 6 6 20 

1.5 3.4 10 6 20 

2.2 4.8 10 10 20 

3.0 6.5 16 16 20 

4 8.2 20 16 20 

4.5 9 20 16 20 

5.5 11 25 20 20 

i 7.5 14 32 25 20 

10 19 40 40 32 

11 21 50 40 32 

15 28 50 50 50 

18.5 34 63 63 50 

22 40 80 ') 63 63 

26 46 1001) 80 

30 55 125') 100 100 160 

3T 66 1251) 100 125 160 

45 80 125 125 160 250 

55 100 150 1 

75 130 175 250 250 

90 155 225 250 2 

110 200 250 250 400 

132 225 . . ........ 

160 270 400 400 

185 320 400 800 2) 

200 361 4002) 630 800 2) 

220 380 630 800 

250 430 630 800 

280 480 630 800 

300 510 630 800 

375 0 800 1 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
1) 80, 100 and 125 amp refers to Din -T1 0H type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL1OONJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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A-rs 

Eititor circuit a-pplicatiorftable for DOL FIRE PUMP starting clUty 
_ 

Breaker type and current rating (A) 

Motor Approx 
rating FLC 
(kW) (amps) 

XS125CJ XS400SE XH630SE 
Din-T XS125NJ XH400SE XS630SE XS800NJ 
C & D XH125NJ IL100F XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
Curve Safe-T XM3OPB TL1OONJ 3) TUC= XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

13.37 1.1 4 6 3.6 

'0.55 '0.55 1.5 6 6 3.6 

1.8 6 6 5 20 15 

1.1 2.6 10 6 7.4 20 15 

1.5 3A 16 10 10 20 15 

2.2 4.8 20 16 12 20 15 

6.5 25 20 20 20 

4 8.2 32 25 32 30 

4.5 9 32 32 32 30 

5.5 11 40 40 32 30 

.5 14 50 50 50 40 

10 19 63 50 50 50 

11 21 63 63 63 60 

15 28 100') 80 100 75 

18.5 34 125') 100 100 75 

22 40 125 75 

6 46 125 100 

GO 55 100 125 160 

37 66 150 160 

45 80 175 250 250 

100 225 250 250 

75 130 400 

0 155 400 

110 200 400 630 

132 .225 400 630 

160 270 400 630 

185 320 4002) 630 

200 361 630 800 

20 380 630 800 

250 430 630 800 

[280 480 800 

300 510 800 

375 650 8002) 1000 i 
450 750 1000 

Notes: These'motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
') Type 'SE' TemBreak MCCB only. 
') TL100NJ up to 100A only. 

Din-T MCB's are calibrated to !EC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NW. 

4 
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Motor starting table for DOL starting at 1000V AC 50 Hz 

Motor 
size 
kW 

Full load 
current 
amperes MCCB Voltage 

0.37-1 

to 
15-18. 

3 

37-50 

55-80 

90-110 

150 

185-220 

0A-7.5 

9.0 

12-14.5 

-23 

28-38 

40-57 

65-78 

alliak 102 

138-160 

350 

TL100EM/15 1000V 

TL100EM/20 10 

TL100EM/30 1000V 

TL100EM/40 1000V 

TL100EM/50 1000V 

TL100EM/75 10 

TL100EM/100 1000V 

XV400NE/160 1000V 

XV400N E/250 1000V 

XV400N E/400 1000V 

111111Ww 

Tem Break XV400NE 
mining breaker 

Note: This table should be used as a selection guide for standard applications only. 

Sprecher + Schuh 
1000V CA 6 contactor 

(Refer Part A for more 
information) 
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 k 1 
A 

-1--MCCB's 'foe proteation-of-PowefFactor Cberection (PFC) units 
In circuits containing capacitor banks for Power Factor 

+ Correction (PFC) two conditions that the circuit breaker must 
overcome are as follows: 

1 Voltage surges during MCCB opening. 
2 Nuisance tripping due to in-rush current. 

1. Voltage surges during MCCB opening 
- At the instant where the MCCB has to open, the voltage 

developed across its contacts can be up to twice the supply 
voltage, which can have damaging consequences should 
the breaker be slow to operate. If this worse case scenario 
actually occurs a potential re-arcing can take place across 
the contacts of the MCCB, until the breaker has fully opened 
and the distance between the contacts is at a maximum. 

Re-arcing at each instant can be: 

1st re-arcing 

2nd re-arcing 

3rd re-arcing 

3 x supply voltage 

5 x supply voltage 

7 x supply voltage 

Internal capacitor damage will occur if the voltage level is 
greater than the capacitor's Dielectric Strength. With 
modern-day protection devices, (for example the Terasaki 
TemBreak MCCB's) this problem will not occur. 

The numerous cases of re-arcing are mainly a result of older 
style "dependant manual closing" devices, which rely on the 
operator speed for opening or closing. 

All Terasaki MCCB's are of the "manually independent 
closing" type, with high speed opening to prevent re-arcing 
between the contacts. 

2. Nuisance tripping due to in-rush current 
When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 
current, equal to the instantaneous value of the power 
source. The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 
instantaneously due to its short-circuit protection. (The 
value of in-rush current will depend on the source voltage, 
the inductance and reactance in the circuit). 

Special care should be taken to ensure that the MCCB 
selected will not nuisance trip due to high in-rush currents. 

The table below shows typical MCCB selections for varying 
capacitor ratings, and the breaker selection is by a rule-of- 
thumb. 

Capacitor Rated Current = kVAR x 1000 (A) 
x V 

kVAR: Capacitor Rating 

V: Source Voltage 

MCCB Rating = Capacitor Rated Current x 1.5 (A) 

Once the MCCB rating has been determined, the MCCB 
type should be selected according to the short circuit fault 
level of the system. 

MCCB's selection for power factor capacitor application 

Voltage 41W (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

Recommended MCCB's 12) 
Type/Rating (A) 

5 7 XS125CJ120 XSI25NJ/20 XH125NJ/20 

10 13.9 XS125CJ/32 XS125NJ132 X11125NJ132 

15 2119 XS125CJI50 XS125NJ/50 XH125NJJ50 

20 27.8 XS125C1/50 XS125NJ/50 XI-1125K1/50 

25 34.8 XS125CJ/63 XS125NJ/63 XF1125NJ163 

30 41.7 XS125CJ/100 XS125NJ/100 XI-1125NJ/100 

40 55.6 XS125CJ/100 XS1251t1/100 *112514J/100 

50 69.6 XS125CJ/125 XS125NJ/125 XS125NJ/125 

75 104 XE225NC/150 XS25ONJ/160 XH25ONJ/160 

100 139 XE225NC1225 XS25ONJ/250 XH25ONJ/250 XS400SE/250 XVI400SEJ250 

150 209 XS400CJ/400 XS400NJ/400 XS400SE/400 XI-1400SEJ400 

200 278 XS400CJ /400 XS400NJ/400 XS400SE/400 X1-1400SE/400 

300 417 XS630CJ/630 XS63ONJ/630 XS630SE1630 XH630SE/630 

400 556 XS800NJ/800 XS800SE/800 XH800SEI800 

500 696 xs1250se 250 

600 835 XS1250SE11250 

800 1113 XS1600SE1 600 

1000 1391 XS2000SE12000 

Note: Select applicable short circuit rating required by system specifications. 
2) TemBreak Plus MCCBs can also be used. 
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 . 

MCCB Wein- higlifre-q-uehcy (400Hz) ) a-ppli6ations 
P 

General 
Terasaki TemBreak MCCB's are designed to operate 
primarily in 50 or 60Hz systems. However, it is possible to 
use the same MCCB's in high frequency (400Hz) 
applications provided consideration is taken to the effects 
high frequencies will have on the breaker. 

A consequence of high frequencies is an increase in Eddy 
currents in conductors, including those internal to the 
breakers. This generally causes an increase of temperature 
in and around the breaker. As such, some derating 
allowances must be made when selecting a breaker in 
these 400Hz systems. 

Thermal Magnetic MCCB's 
In low overload (thermal) regions the current required to trip 
the MCCB is reduced as a result of the heat generated due 

MCCB 
Model 

MCCB 
Type 

XS125CJ Th/Mag 

XS125NJ 

XH160PJ ThIMag 

XE225NC Th/Mag 

XS25ONJ ThIMag 

XH250NJ Th/Mag 

XH250PJ ThIMag. 

XH400PJ 

XS630CJ 

XS63ONJ 

IXS8DONJ 

XS400SE 

XH400NE/SEIPE 

Th/Mag 

Th/Mag 

Electronic 

Electronic 

XS630SE Electronic 

XH630NE/SE/PE 

XS800SE 

XH800NE/SE/PE 

XS 250SE 

Electronic 

Electronic 

p(S1600SE Electronic 

to the higher Eddy currents As a result the thermal protection 
must be derated to take the heating effect into account 

In short-circuit (magnetic) regions, the demagnetising 
effects of the Eddy currents mean that a larger fault will be 
required to trip the breaker. The rule of thumb generally 
used is that the Magnetic/Instantaneous Tnp setting will be 
approximately twice that at normal 50/60 Hz operation. 

Electronic MCCB's 
Electronic MCCB's offer better performance at higher 
frequencies, although some consideration must be taken 
with regards to the heating effects caused by the Eddy 
currents. The figures in the table give the maximum Over 
Current Relay (OCR) rated current setting (I° x l,) that 
should be used when in high frequency applications. 

Rating at 
50/60Hz (A) 

Cable size in mm' 
as specified 
IEC 947-1 

MCCB rating at 
400Hz 
(A) 

20 2.5 18 

32 

10 

16 

100 89 

125 110 

160 70 147 

125 116 

50 50 135 - 

175 70 155 

200 95 185 

95 195 

160 70 147 

250 120 210 

160 70 147 

250 120 210 

250 120 240 

250 120 240 

240 

400 240 320 

630 2 x 185 475 

800 2 x 240 60C) 

250 120 238 

400 240 360 

630 2 x 185 600 

800 2 x 240 640 

250 2 x (80 x 5 800 

1600 2 x(100 x 5t) 900 

Note: When used at 400Hz, the rated current setting of the OCR 
must not exceed the values shown in Column 4. 
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-q are different from AC. The main differences are as follows 

1. Maximum permissible voltage is reduced in value 
(refer table) 

2. Number of electrical operations is reduced (refer table). 

3. Magnetic trip current increases by 40%. 

Selecting the circuit breaker 
When selecting the MCB most suitable for the protection of 
DC circuits the following criteria must be considered: 

Rated current. 

Rated voltage which determines the number of poles 
required to be involved in the interruption of the circuit. 

V a i 

F-1 

Ciedbilb-reaker seleotion-forDC'Oplitations 
The characteristics of an MCB or MCCB for DC applications 

Terasaki MCB use in DC systems 
Breaking 
capacity 
kA') 

MCB 

type 24/48V 

The type of DC system used. 

Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the Isc (short circuit current at the battery 
terminals) can be calculated as follows: 

Isc = Vb 
Ri 

Where Vb - maximum discharge battery voltage 

Where Ri - internal resistance (sum of all calls resistance) 
generally expressed in Ampere/hour capacity 
of the battery. 

No. of poles connected in series 

110VDC 125V DC 250V DC 

No. of 
operations 
at In 

Magnetic 
trip 
increase 

Din -T6 6 1 pole 2 pole - - 4000 40% 

,Din-T10 10 1 pole 2 pole - - 4000 40% 

in-T1OH 10 1 pole 2 pole 4000 40% 

in-T15 10 1 pole 2 pole - - 4000 40% 

ISafe-T - 2 pole - - 40% 

Example: For a Din-T10 to break 10kA at 110V DC it must have 2 poles connected in series. 

Breaking capacities of TemBreak MCCB in DC systems 
MCCB 
type 24/48/60V 125V 250V 350V 500V 600V 

IXS125NJ 25 20 15 10 7_5 2) 5 2) 

XH125NJ 50 40 40 10 7.5 2) 5 2) 

S25ONJ 25 40 40 10 7.5 5 

XH25ONJ 50 40 40 20 15 10 

S400NJ 50 40 40 20 15 15 

S63ONJ 50 40 40 30 20 20 

S80ONJ 50 40 40 30 20 20 

XS1000ND3) - 40 40 30 20 20 

S1250ND 3) 40 40 30 20 20 
lltXS1600ND') 

- 40 40 30 20 20 

S2000ND 3) - 40 40 30 20 20 

ICS2500ND ') - 40 40 30 20 20 

Notes: 
') Time constant (UR) <= 15ms; excludes 50163A where the time 

constant (UR) <= 4ms. 
2) Special version of the standard AC circuit breaker. Standard 

circuit breakers cannot be used at these ratings. Please specify 
for use on 500 or 600V DC on application. Indent only. 

3) Magnetic trip only, without overload protection. Indent only. 

For voltage levels up to and including 250V DC standard 2-pole 
breakers maybe be used, with both poles connected in series. 
For voltage levels greater than 250V DC 3-pole breakers must be 
used, with all three poles connected in series as shown. 
The time constant (UR) of the circuit should be: 

less than 2ms at rated current. 
less than 2.5ms for overload (2.5 x in). 
less than 7ms for short circuit 5 10kA. 

less than 15ms for short circuit > 10kA. 

The following connection diagram should be applied to TemBreak 
circuit breakers when the voltage is greater than 250V DC. 

Circuit 
breaker 

A 

SUPPLY 

Load 
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Cieduitbreaker seleetiorifor DC application (cont.) 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only 

/ 
Ub 

R 

The poles required to interrupt the fault can be divided 
between the (+) and (-) polarities. The total number of poles 
connected in series should be capable of breaking the 
short circuit current at a voltage level of Ub. 

Sharing the circuit breaker interrupting poles between both 
polarities also ensures isolation as well as protection of the 
system. 

One polarity of the DC supply is earthed 

Protection only 

Full protection is assured if the total number of poles in 
series on the side not connected to earth are capable of 
breaking the short circuit current at a voltage level of Ub. 

If full isolation is required then at least one interrupting pole 
is also required on the earthed polarity side. 

MCCB selection for 50 V DC battery applications 
3 poles in parallel 
TemBreak MCCBs may be connected with 3 poles in 

parallel. 

Rated current = 3 x 0.8=2.4 x MCCB nominal rated current 
(In) for 3 poles in parallel. 

Protection and Isolation 

Protection and Isolation 

/ 
wi 

Protection and Isolation 

The centre point of the DC supply is earthed 

To ensure full protection the number of poles connected in 
series on each polarity must be capable of breaking the 
maximum short circuit current, but at a reduced voltage 
level of Ub/2. 

Having circuit breaker interrupting poles breaking both 
polarities ensures isolation as well as protection of the 
system. 
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Selection' oflACCB s for use in 
" welder circuits 

1. Definitions 
P = 

V = 

11 = 

Ts = 

T2 = 

+ T2 = 

B = 

to = 

Rated capacity of welder in kVA. 

Welder rated voltage 

Maximum primary current (PN) 

Current 'ON' penod 

Current `OFF' period 

One welding cycle time. 

Duty ratio, current 'ON' period divided by one 
welding cycle. 

Thermally equivalent continuous current. 

2. MCCB selection 
a) Current rating 
It can be seen from the diagrams below that the welder only 
draws current intermittently. MCCB selection should be 
based on the thermally equivalent continuous current, 
i.e. the current which would produce the MCCB average 
temperature shown in the diagram below. 

It can further be seen that the MCCB temperature will not 
be constant but will vary as the load varies. 

I 

T1 
T2-0-1 

Time 

MCCB 
__ temperature 

variation. 

Time 

MCCB 
average 
temperature 

. 

The thermally equivalent 
continuous current, le, may be 
calculated from: 

le P x 1000 x 4B 
V 1 B Ti + 

Note: The rated capacity of a spot welder is normally expressed 
in terms of its 50% duty ratio, ie B = 0 5 

Once an MCCB has been selected, it is necessary, to 
compare the maximum primary current Ii and the current 
'ON' period, Ti with the MCCB characteristic curve to 
ensure that it will not trip. 

MCCB 
characteristic curve 

T > Tr is 
conditional 

Current 

Note: A tolerance of 10 to 15% should be included to allow for 
variations in the supply voltage and equipment. 

General guide lines for MCCB 
selection 
Selection factor MCCB rating 
Resistance welders 3.00 max 
Transformer arc welders 2.00 max 

SAA wiring rules states that a circuit breaker protecting a 
circuit from which one or more welders are supplied may be 
greater than the rating of the protected conductor calculated 
as follows: 

The maximum demand of the circuit excluding that of the 
largest welding machine plus 

i) Three times the primary current of the largest resistance 
welding. 

ii) Two times the primary ratings of the largest transformer 
arc welders. 
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lectiOn of MCCB's-for use in welder circuits 
b) Instantaneous setting 
The MCCB's instantaneous tnp setting should be high 
enough to avoid nuisance tripping due to the welding 
transformers excitation inrush current. When voltage is 

supplied to the transformers primary side, the iron core is 
saturated. This results in the flow of a large inrush current 
caused by a combination of the DC component of the 
voltage at the instant of dosing and the residual magnetic 
flux of the transformer. The transformer input current value 
when the welder secondary is completely short-circuited is 
about 30% higher than the value calculated from the 
nominal maximum power input of the welder. So the 
maximum welder input current, Im, at the start of welding is 
given by: 

Im = Pm x 1000 

V 
x 1.3 x K 

The value of K varies depending on the type of welder 
control employed. (Some form of synchronous closing is 
nearly always employed in order to stabilise the welding 
work and to prevent nuisance tripping of the MCCB). 

K = 1 to 1.5 for synchronous type with peak control. 

K = 1.4 to 3 for synchronous type without peak control. 

K = 2 to 6 for non-synchronous soft start type. 

If the protection of the thyristor stack is also required, the 
instantaneous trip setting must be greater than Im, but less 
than the surge on-state current rating of the thyristor stack: 

Im < I !tar < I. 

1.1 

where: 
Is = surge on-state current rating of thyristor stack, in A 

Im = maximum welder input current at start of welding, 
in A 

I INST = MCCB Instantaneous trip setting, in A 

1.1 = Factor to allow for + 10% tolerance on the 
instantaneous setting 

c) MCCB breaking capacity 
The MCCB breaking capacity should be higher than the 
estimated short-circuit fault level of the system. 
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Primary LV/LV transformer protection 
fl When selecting an MCCB to protect the primary of an LVILV 

transformer, the inrush current during initial energisation 
must be taken into account. 
The magnitude of inrush current for any transformer is 
governed by several variables: 
1. The primary winding resistance. 
2. The supply impedance. 

. - 3. The excitation current. 

Transformer MCCB 
(kVA) type 

5 

7.5 

1 phase 240V 

MCCB 
rating 

50 

63 

The excitation current is, in theory at a maximum when the 
voltage is at a minimum, and vice versa. 

Usually the level does not exceed 30 times the normal 
operating current. 
If the inrush current is not known then a rule of thumb is 
that it is approximately 15 x the Primary Current. 

BC (kA) MCCB 
at 240V type 

25 XS125NJ 

3 phase 415V 

MCCB 
rating 

20 

32 

10 XS125NS 100 25 

XE225NC 

XS25ONJ 

XH25ONJ 

125 

160 

160 

25 

50 

85 

XS125NJ 

XS125NJ 

BC (kA) 
at 415V 

30 

3 

30 

30 

XS25ONJ 

XH25ONJ 

160 

160 85 

The above breaker selections are based upon inrush currents calculated using the table below 

(kVA) 

Single-phase transformer 
First peak Decay time 
multiplier constant 

Three-phase transformer 
First peak Decay time 
multiplier constant 

5 -10 34 3 -6 32 3 - 6 

15 . 20 33 3 -6 30 3 - 6 

30 IIIIIIIIIIIIIIIIIOIIIIIIIIIIIIIIII 
111111111111111111111111111.11 

26 3 -6 
50 24 4 -7 
75 20 4 -7 
100 1lMIIIIIIIIIIIIIIIIIIIIIIIIIIIMI 

IIIIIIIIIIIINIIIIIIMIIIIIIIIIIIII 
IIIIIIIIIIIIIMMIIIIIIIIIIIIMIII 

- 

18 6 - 10 

150 16 6 -10 

200 14 6 -10 

300 12 6 - 10 

Notes: First peak multiplier is the first peak current as a multiple of the transformer rated current. 
The above table/multipliers are in general larger than the practical current levels, as the current limiting by the circuit impedance is 

not taken into account. 
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MCB selection for high iiressufe'iotlium lamps 
Assumption 
1. The maximum inrush current which the circuit will pass 

is a feature of the current limiting ballast and not the 
lamp. 
Assuming these ballasts comply with the relevant IEC 
specification the circuit will pass currents not exceeding 
twice the appropnate lamp nominal current 

This table provides details for Din-T type 'C' MCB's 

2. Run up time 10 minutes with the current decaying 
exponentially. 

3. Based on 415/240V 3 phase or 240V single phase 
systems. 

Power Number of fittings per phase 

W 2 4 7 9 12 24 36 48 60 76 108 

70W 1 3 5 6 8 17 25 34 42 54 77 

150W 1 2 3 4 8 12 16 20 25 36 

250W - - 1 1 2 4 0.7 9 12 15 21 

W - - 1 1 3 4 6 7 9 13 

700W - - - - - 1 2 3 4 5 7 

CB (Amps) 1 2 4 4 6 10 16 20 25 32 50 

Example 
Given 42 lamps each 250W installed on a 415V 3 phase 
system. 

Which MCB must be selected? 

Number of tubes per phase = 42 
3 

-14 

Therefore from the table above a 32A MCB should be 
selected. 

A short circuit rating as appropriate must be selected. 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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-MCB selection for fluorescent lighthig loads 

1. The power rating of the ballast is 25% of power of the tubes. 

2. Power factor - 0.6 for non compensated fittings 0.86 for 
compensated fittings. 

3. MCB's are installed in an enclosure with external ambient of 
25°C. 

4. Based on 415/240V 3 phase or 240V single phase systems. 

5. MCB is used for circuit protection only, not switching. 

For switching duties of Din-T MCBs refer NHP. 

This table provides details for Din-T type 'C' MCB's 

Type of Power 
fitting (W) Number of fittings per phase 

20 45 66 79 100 116 

Single non 40 22 33 39 50 57 75 

compensated 65 14 20 24 36 50 

1 6 20 25 29 ao 

20 64 94 113 143 166 200 

Single 40 32 47 57 72 83 110 

compensated 65 20 29 35 44 51 70 

Twin 

compensated 

Recommended 

A MCB rating. 

80 16 23 28 36 41 55 

2 x 20 32 47 57- 72 83 110 

2 x 40 16 23 28 36 41 55 

2 x 65 10 14 17 22 25 

2 x £10 11 14 17 20 30 

Amps 10 16 20 25 32 

MCB selection for incandescent lighting loads 

Assumptions 
15 1) Tungsten lamps have theoretical inrush current of 14 

times normal current, when switched from cold. 

2) The circuit impedance typically limits the inrush to 10 
times normal running current, the inrush current peaking 
at 0.0007 seconds falling exponentially to normal 
running current within 0.1 seconds. 

3) Consider the worst case, if all lamps are switched on 
simultaneously, then nuisance tripping of MCB may 
result. 

4) Above is based on 415/240V 3 phase and neutral or 
240V single phase system and 240V lamps. 

5) MCB is used for circuit protection only, not switching. 
For switching duties of Din-T MCB's refer NHP. 

Method 
In order to cope with this inrush the following formula should 
be used to calculate breaker size: 
Breaker rating = W x 10 

P x 240 x I inst 

Where W = total wattage 
Where P = Number of phases 
I inst = Minimum instantaneous tripping co-efficient. 
C curve = 5 
ID curve =10 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub -circuit. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 174 of 367



 

a 
111 . 

TOriBreali MCCB bidararice reAdifetrienti at 380/415V 
Clearance requirements for MCCB's (phase to phase 
and earth). 
When MCCB's are called upon to interrupt large short 
circuits ionised gas and arcing material is expelled 
from the vents, usually at the top of the MCCB. 

This ionised gas is highly conductive and is also at an 
elevated temperature when it exits the MCCB via the arc 
vents. Care must be taken therefore to avoid an arcing 
fault occurring due to the presence of the ionised gas. 

Therefore, incoming conductors must be insulated 

right up to the terminal opening of the MCCB. This also 
applies to the attached busbars supplied as a 
proprietory part with the MCCB. 

Proprietary type interpole barriers may be used to 
achieve creepage and clearance requirements. 

Conductors must not impede the flow of ionised gas. 

Insulating distance from Line-End for 3801415V 

When earth metal is installed within the proximity of the 
breakers the correct insulating distance must be 
maintained. 

WARNING: 
EXPOSED CONDUCTORS INCLUDING TERMINALS AT 
ATTACHED BUSBARS MUST BE INSULATED TO AVOID 
POSSIBLE SHORT CIRCUITING OR EARTHING DUE TO 
FOREIGN MATTER COMING INTO CONTACT WITH THE 
CONDUCTORS. 

Notes: When using the terminal bar (optional), the specified 
insulating distance must be maintained. 
All dimensions in mm. 

When earthed metal is installed within the proximity of 
the breakers the correct insulating distance must be 
maintained (refer to Table 1). This distance is necessary 
to allow the exhausted arc gases to disperse. 

This distance is necessary to allow the exhausted arc gases 
to disperse. 

Table 1 below illustrates the min clearance that must be maintained 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

A Distance from lower breaker to open charging part of 
terminal on upper breaker (front connection) or the 
distance from lower breaker to upper breaker end (rear 
connection and plug-in type) 

B1 Distance from breaker end to ceiling (earthed metal) 

Table 1 

This table is valid for 3801415V 

MCCB type A B1 B2 C D 

XM3OPB 30 10 10 0 25 

XS125CJ, XS125NJ, XH125NJ, XH125PJ 75 45 25 0 . 25 

XE225NC- 50 40 40 0 50 

XS25ONJ 80 60 30 0 25 

XH16OPJ, XH25ONJ 100 60 30 0 25 

XH250PJ, XS400CJ, XS400NJ, XS400SE 100 70 40 0 30 I 
TH400SE, XS6300,1, S63ONJ, XS630SE, XS800NJ, XS800SE 120 70 40 0 30 

I XH630SE, XH800SE, XH800PE 150 80 50 0 40 

5(B12505E 150 70 40 0 30 

XH630PJ, XH800PJ, XS1600NE, XS2000NE, XS2500NE 150 150 100 0 100 
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Cleararide for mining MCCB's (1100Wand-incoming connections- 
The arc chamber in Terasaki Tem Break circuit breakers is 
located adjacent to the LINE side terminals The chamber is 
vented through holes located just above each line terminal. 
The holes are covered by a flap which deflects when arc 
gases are being expelled. Even at low fault levels the arc 
gases that are released are very hot and reduce the 
dielectric strength of the air in the vicinity of the terminals If 
care is not taken when installing the TernBreak this gas can 
cause arcing faults on the incoming bars or cables. 

Significant voltage transients may also be produced as 
inductive circuits are switched and contnbute to an arcing 
fault. 

These problems affect all circuit breaker installations to 
varying degrees. 

To ensure that problems are not created by the installation 
please observe the following recommendations. 

Busbar zone 

Insulate conductors. No 
exposed conductors to 
be in circuit breaker 
zone (see note 4). 

Fit terminal cover or 
install interpole 
barriers (Interpole 
Barriers supplied with 
XV breakers) °) 

Interpole barrier 
for XV style 
breakers 

120 

75 

Arc vents 

Fit terminal bolt 
insulation kit - 
XV400 only. 
(Terminal bolt 
cap and cover - 
supplied with 
breaker) 

Do not restrict 
this area 

insulation 

Insulate this 
area if using 
interpole barrier 

Metal cover 

Notes: 
1: Always observe LINE/LOAD marking. 
2: Ensure insulation on incoming conductors is adequate. Do not 

use low grade heat shrink (some grades split at operating 
temperatures). 

3: Minimum clearance to earth metal, 
Above and below breaker - 120mm (XV1250NE - 150mm) 
To sides of breaker - 40mm. 

4: Switchboard construction to be a minimum form 2 to AS 3439.1 
with IP3x protection between busbar and circuit break zones. 

5: Actual construction can vary to the above but in all cases it is 
the responsibility of the switchboard manufacturer to ensure 
compliance to the relevant standard ie. AS 3439.1. 
TL100EM MCCB's must use a TL100EMTLC lineside terminal 
cover. XV400 can use either a terminal cover or Interpole 
Barriers. 

6) 
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MCCB-mounting angles 
-I The overcurrent tripping characteristics of TernBreak are not 

influenced by the mounting angles for electronic and 
thermal magnetic types. 

- 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 

110 

100% 

107% 

The XM3OPB motor circuit protectors however, use an oil 
filled dashpot style trip mechanism, which can be affected 
Refer to the diagram below. 

93% 

100% 

90% 

Or 
LI 

Note: 
1: The above diagram applies to an 

XM30 MCCB mounted either way 

Calculation of circuit fault level 
NHP Nomogram 
Fault calculation 
The NHP Nomogram is a simple and easy to use aid. 
Developed by NHP to enable convenient and accurate 
calculation of circuit fault current. 

When selecting circuit breakers for the use in modern 
distribution systems, it is important to calculate the fault 
level and then choose an MCCB with breaking capacity that 
is either higher or at least equal to the circuit fault current. 

How to use the Nomogram 
In the nomogram all you need to know is the size and length 
of the cable or cables and the size of the Transformer in 
kVA. The fault level at the terminals of the transformer is 
very dependant upon the Transformer internal impedance 
eg. the Australian Standard for a 2000kVA transformer is 
6.5% - 7% impedance. This results in a fault level of 40- 
43kA. 

However, many Supply Authorities are now installing low 
impedance transformer eg. 5% or less. Thus if the 
impedance is 5% then the fault level will be 56kA. If the 
impedance is unknown on the side of caution choose Z = 
5% in your calculations. 

eg. From the table, the maximum fault level of a 2000kVA 
transformer, with Z = 5% is 56kA. Proceed then to 
calculate the resultant fault level by applying the cable 
size and length in metres to the Transformer 
secondary fault level and calculate the resultant. By 
following the example shown it can be seen that the 
fault level is reduced from 50kA to 6.7kA. 
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=-Short circuit calcillation`homobFain 
Please refer to previous page for instructions on use. 
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-Application note& 

0 

-_- 

A senes of application notes are available on Terasaki breakers from your nearest NHP branch The notes cover the 
following subjects. 

Ref No. Description 
5006 Specification for corrosive proofing of MCCB's 
5025 De-rated current of ACB's when enclosed 
5093 De-rated current of MCCB's when enclosed 
5088 De-rating of TemBreak electronic MCCB's when enclosed 
5067 DC applications of ACB's 
5065 Reverse connection 
5074 Thyristor protection with MCCB's 
5078 ELCB's at high frequency 
5087 ACB's and MCCB's at high altitude 
5083 Circuit breaker life mechanical and electrical 
5086 TemBreak UVT: transient response time 
5195 Inspection and maintenance of earth leakage and moulded case circuit breakers. 

IP rating protection against ingress of dust and liquids 

IP 1st digit 
Degree of protection against contact and ingress of 
foreign bodies 

IP 2nd digit 
Degree of protection against ingress of liquids 

0 No protection 0 No protection 

1 Protection against ingress of solid foreign bodies with 
diameters greater than 50mm 

1 Protection against vertically falling water drops 

2 Protection against contact with the fingers, protection 
against ingress of solid foreign bodies with diameter 
greater than 12mm 

2 Protection against obliquely falling water, up to an angle 
of 15° 

3 Protection against contact with wires etc., with 
diameters greater than 2.5mm, or ingress of solid 
foreign bodies with diameters greater than 2.5mm 

3 Protection against obliquely sprayed water, up to an 
angle of 60° from the vertical 

4 Protection against contact with wires etc., with diameter 
greater than 1mm, or ingress of solid foreign bodies with 
diameters greater than 1mm 

4 Protection against sprayed low pressure water from any 
direction 

5 Complete protection against contact with live parts, 
protection against harmful deposits of dust 

5 Protection against water-jets from any direction - limited 
ingress permitted 

6 Complete protection against contact with live parts, 
protection against ingress of dust 

6 Protection against strong jets of water eg. ship decks 

7 Protection against temporary immersion in water 

8 Protection against indefinite immersion in water - under 
pressure 
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Standard load-b 
switches 
20 to 4000 A 

Double break contacts per phase 

Fully visible breaking indication 

Excellent electrical characteristics 

Full range of standard and customised-ad- 

COMO M range isolators designed for 
motor control applications 
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SLB 20...40 

SLB Standard Load-break switches 
COMO M 20 to 100 A 

The COMO M range of load-break switches offer compact IP 20 finger safe solutions for switching up to 

and including 100 A. They are ideal for the arduous switching of motors. 

Standard mounting is by DIN rail or base mount with screws. 

The COMO M comes complete with direct mount handle, or pistol handles and shaft. Fourth pole and 

auxiliary switching can also be achieved with easy clip-on modules - refer accessories. 

Front operated surface mount 
(Supplied with direct or external handle) 

AC 22 400 V AC 23 400 V 
(A) (A) 

20 A 20 20 

25 A .;I' 25 25 

1.7.1 

32 A 1 32 32 

40 A 40 40 

63A 2 . 
0 80 A t:24 

80 80 

.c 

100 A E6 100 80 

AC 23 400 V 

(kW) Handle type 

9 
Direct 

Pistol 

Direct 

Pistol 

Direct 

Pistol 

Direct 

Pistol 

11. 

15 

18.5 

Cat. No. 

SLB 20P 3P 

SIB 25P 3P 

-SLB 32D 3P 

SIB 32P 3P 

SLB 40D 3P 

SIB 40P 3P 

40 

40 

Pistol 

Direct 

Pistol 

SLB 80P 3P 

SIB 100B 3P 

SIB 100P 3P 

Cep 

SLB 63...100 
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JTOCCFREC 
SLB Standard toad-break switches 
SIRCO 125 to 4000 A 

SLB 125...630 

125 A 

160 A 

200 A 

250 A 

315 A 

400 A 

500 A 

630 A 

800 A 

t. 

.f 
w 

SIB 800...3150 

The SIRCO range of load-break switches offer compact solutions for switching from 125 A to 4000 A. 

Base mounting is standard. 

The SIRCO range are a proven, reliable design that more than suit harsh Australian conditions. 

The switches come complete with extended shaft and door mountable pistol grip handle. 

Available in three and four pole versions with a large range of accessories to choose from. 

Front operated surface mount 
(Supplied with external handle and shaft) 

AC 21 400 V AC 23 400 V AC 23 400 V 

(A) (A) (kW) No. of poles') 

125 125 63 
3 

Cat. No. 

315 315 160 

400 400 220 

500 400 280 

630 500 280 

800 800 

3 

4 

3 

4 

3 

4 

3 

4 

450 

51.8 315 4P 

4irr C1317.1 
$1.8 400 4P 

5011=11.1111111 

SIX 500 4P 

4 

Notes: ') 6 and 8 pole switches available on indent. Refer NHP. 

0 

Available on indent only. 
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SOCOMOC 

SIX 800...3150 

1000 A 

1250 A 

1600 A 

1800 A 

2000 A 

2500 A 

3150 A 

4000 A 

SLB 4000 

SLB Standard load-break switches 
SIRCO 125 to 4000 A (cont'd) 
The SIRCO range of load-break switches offer compact solutions for switching from 125 A to 4000 A. 

Base mounting is standard. 

The SIRCO switches come complete with extended shaft and door mountable pistol grip handle. 

Available in three and four pole versions with a large range of accessories to choose from. 

Front operated surface mount 
(Supplied with external handle and shaft) 

AC 21 400 V AC 23 400 V AC 23 400 V 
(A) (A) (kW) Cat. No. 

1250 

1600 

1800 

2000 

2500 

3150 

4000 

1000 

1000 

1000 

1250 

1250 

1250 

1250 

560 

560 

560 

3 

4 

3 

4 

3 

4 

' SLB 1250 4P 

SLB 1600 3P 

' SLB 1600 4P 

iglITMTMC13P 
SLB 1800 4P 

710 

710 

710 

710 

4 

3 

4 

3 

4 

3 

4 

' SLB 2000 4P 

SLB 25_09 

SIIB.13-15003P 

SLB 3150 4P 

st aroppligoll 
SLB 4000 4P 

Notes: ') 

a 

6 and 8 pole switches available on indent. Refer NM'. 
Supplied with 2 N/0 and 2 N/C auxiliaries as standard. 
Available on indent only. 
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@Dim) 

NHP SOCOMIEC 

SIB PH 

SIB OH 

SIB Standard load-break switches 
Accessories 

External mount handles (accepts up to 3 padlocks in the 'OFF' position) 

To suit Type Colour IP rating 

Black 65 
Selector 

SLB 20...100 

Pistol 

SLB 125...630 Pistol 

SLB 800...1800 Pistol 

SLB 2000...3150 Pistol 

SLB 4000 Pistol 

Direct mount handles 

Cat. No. 

Black 65 

Red/yellow 65 

Black 65 

Red 65 

Black 65 

Red 65 

Black 65 

Red 65 

Black 65 

To suit Colour 

SIB 20...40 Black 

SIB 63...100 Black 

SLB 125...160 Black 

SIB 200...630 Black 

SLB 800...3150 Black 

SLB 4000 Black 

SLB P,11 04 

SIB P,H 05 

SLB P,H 06 

SIB P,H 0.7 

SIB GIB 03 
SLB 1111 09 

SLIDIRHUO 

MD083 

Cat. No. 

SIB DH 06 

Fourth pole module (Simultaneous switching) 

:=Lt 

-0* 

41, 

1j,01'. 

6:.' 
*MA 

To suit 
AC 22 400 V 
(A) 

AC 23 400 V 
(A) 

AC 23 400 V 

(kW) 

SLB 20...40 

20 20 9 

25 25 11 

32 32 15 

40 40 18.5 

SLB 63...100 

63 63 30 

80 80 40 

100 100 40 
SLB FP 

Cat. No. 

Neutral module (Unswitched) 

To suit 
SLB 20...40 

Thermal rating (A) 

40 

Cat. No. 

SLB 63...100 100 MOM 

Note: Special handles available (IP 66, metal versions) - contact NHP. 

Available on indent only. 
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SLB Standard load-break switches 
Accessories 

SLBS 

Shaft extensions 
Shaft length Type 

To suit (mm) Selector Pistol 

55 

150 

200 

300 
SLB 20...100 

Cat. No. 

SIB S55 

SIB 5150 

OVIITMEINIO 
SLB S300 

150 

200 

300 

SLB S150-1 

SIB S200:1 

SLB S3,00:.1 

Shaft length 

To suit (mm) 

SLB 125...250 120 

200 

250 

SLB 125...630 320 

500 

750 

Cat. No. 

SLB 5120 

SLB S2K-,2 

SLB 5250 

SLB 5320 

SIB 5500 

SLB 5750 

Shaft length 800- 2000 - 

To suit (mm) 1800 A 3150 A 4000 A Cat. No. 

SLB 800...3150 200 SLB S200,3 

450 SLB 5450 

SLB 800...4000 320 ksui 5320:1 

Interlocking device - to accommodate Castel" lock (Lock not supplied) 

To suit Castel lock Cat. No. 

SLB 125...630 K Type SLB LK-1 

SO 800...1800 K Type LSLB,LK2 

SLB 2000...4000 K Type '"ISI.B.LK3 

SLB LK SLB LK 
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NHP grocomec 

SLB TS 

Shrouds 

SLB TS 

Screens 

SLB AX 

SLB Standard toad-break switches 
Accessories 

Terminal shrouds and screens (Screw fixing) 

To suit IP rating 

Mounting 

position 

No. of 

poles 

SIB 20...40 top/bottom 3 

SLB 63...100 top/bottom 3 

SLB 20...40 top/bottom 1 

SLB 63...100 top/bottom 1 

20 top/bottom 3 
SLB 125...160 

20 top/bottom 4 

SLB 200...250 20 top/bottom 3 

20 top/bottom 4 

SLB 315...630 20 top/bottom 3 

20 top/bottom 4 

SLB 800 screen top/bottom 
3 

4 

SLB 1000...1800 screen top/bottom 3 

4 

SLB 2000...4000') top/bottom 

Auxiliary contacts (Early- break) 
Current 

To suit Type (A) Contacts 

SLB 20...100 N/O / N/C 

SLB 125...3150 N/0 / N/C 16 
1st N/0 / N/C 

2nd N/0 / N/C 

SLB 4000 1) N/0 / N/C 16 2 N/0 / N/C 

N/0 + N/C 16 1st N/O + N/C 
SLB 125...800 

N/0 + N/C 16 2nd N/0 + N/C 

N/0 + N/C 16 1st N/O + N/C 
SLB 1000...3150 

N/0 + N/C 16 2nd N 0 + N C 

Cat. No. 

SLB TS 

SIB TS 09 

SITM11110 
SLB IIMIM 
SIB T51.2 

SIB TillrlITIMIE 
-SIB TTrralliM 
111511. 

Cat. No. 

gina2C11 

010i= 
gilOtECD 

5 B AX 04 

SIB AX 05 

Notes: 1) Included as standard with switch. 

Available on indent only. 

Shaft table (Standard shaft supplied with switch and handle) 

To suit Shaft Max back -plate to door 

SLB 20...100 SLB 5150-1 185 mm 

SLB 125...160 SLB S120 174 mm 

SLB 200...250 SLB 5120 185 mm 

SLB 315...630 SLB 5200-2 297 mm 

SLB 800...1800 SLB 5320-1 546 mm 

SLB 2000...3150 SLB S320-1 693 mm 
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Technical data and ratings chart 
Como m SLB 20 to 100 A 

Ratings to AS 3947-3 and IEC 60947-3 

20 A 25 A 32 A 40 A 63 A 80 A 100 A 

Rated insulation voltage and rated 

operation voltage AC 20/DC 20 

V 800 800 800 800 800 800 800 

Rated impulse withstand voltage kV 8 8 8 8 8- 1 8 8 

Rated operational current 

AC 21A 400 V A 20 25 32. 40 63 80 100 

500 V A 20 25 32 40 1 63 80 100 

690 V A 20 25 32 40 63 80 100 

AC 22A 400 V A 20 25 32 40 63 80 100 

500 V A 20 25 32 40 63 80 100 

690 V A 20 25 32 40 63 1 80 100 

AC23A 400 V A 20 25 32 40 63 80 80 

500 V A 16 20 25 32 50 63 63 

690 V A 16 " 20 20 20 50 50 50 

Rated operational current 

DC 21A 400 V A 

500 V A 

DC 22A 400 V A 

500 V A 
Refer NHP 

DC 23A 400 V A 

500 V A 

Operational power . . 

AC 23A 400 V kW 9 11 15 18.5 30 40 40 

500 V kW 1 11 15 18.5 33 40 40 

690 V kW n 15 15 " 15 45 145 1 45 

Overload capacity 

Short time withstand current Icw 

(RMS 1s) 690 V 

kA 1.26 1.26 1.26 1.26 1.5 1.5 1.5 

Breaking capacity 

AC 23A 

400 V A 160 200 256 320 504 640 640 

Fuse protected short circuit 

withstand. (kA RMS prospective) 

400 V AC kA 50 50 50 50 25 25 25 

Fuse A 20 25 32 40 63 80 100 

Mechanical endurance 0ps 100000 100000 100000 100000 30000 30000 30000 

Weight (3 pole) Kg 0.13 0.13 0.13 -. 0.13 0.25 0.25 0.25 

Min. tightening torque Nm 2 2 2 2 4 4 4 

Connection cable size me 2.5/16 2.5/16 4/16 1 6/16 16/50 16/50 25/50 

Note: 240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038: 2000. 
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S 

NHP r:1-1000MEC 
Technical data and ratings chart 
SIRCO SLB 125 to 630 A 

Ratings to AS 3947-3 and IEC 60947-3 

1125 A .. 160A 1200A 250A 315A 400A 1500A 1630A 
Rated insulation voltage and rated 

operation voltage AC 20/DC 20 

V 800. 
. . 

800 800 

- 

800 1000 1000 

_. 

1000_ 1000 

Rated impulse withstand voltage kV [8 ' / 8 8 12 12 az 12 

Rated operational current - 1 .7 

AC 21A 400 V A [ 125 - ' 160 200 250 315 400 500 630 

500 V A 125 160 200 250 315 400 500 630 

690 V A 125 160 1.200 250 3151 400 500 500 

AC 22A 400 V A [ 125 160 200 250 315 400 500 630 

500 V A 125 -. -- 125 200 250 315 400 500 500 

690 V A - - - 125 250 250 250 315 

AC23A 400 V A 125 160 200 250 315 400 500 ' 1 500 

500 V A 100 100 -160 200 315 315 315 315 

690 V A - - 100 160 160 160 160 

Rated operational current 

DC 21A 400 V A 1.125 160 160 250 315 400 400 630 

500 V A 125 125 160 200 315 400 400 = 1 500 

DC 22A 400 V A -125 160 1 160 200 1315 1400 400 1 500 

500 V A "125 125 160 200 315' .315 315 - 500 

DC 23A 400 V A 1 125 125 160 !+00> 200 315 400 
I 

500 

500 V A 1125 125 1 160 200 315 400 400 500 

Operational power 

AC 23A 400 V kW 63 - 80 100 132 160 220 280 280 

500 V kW 163 63 110 140 220 220 220' 220 

690 V kW 1 55 55 1 75 90 150 150 150 150 

Overload capacity 

Short time withstand current Icw 

(RMS 1s) 690 V 

kA 7 7 9 13 13 13 

Breaking capacity 

AC 23A 

400 V A 1000 1280 1600 2000 2520 3200 000 4000 

Fuse protected short circuit 

withstand. (kA RMS prospective) 

400 V AC kA 100 100 80 50 100 100 100 70 

Fuse A 125 160 200 250 315 - 400 500 630 

Rated capacitor power kVAr 55 75 90 115 145 i 185 230 290 

Mechanical endurance Ops 10000" 10000 10000 10000 5000 15000 5000 5000 

Weight (3 pole) Kg 1 1.5 2 2 3.5 13.5 3.5 3.5 

Min. tightening torque Nm 6.5 6.5 10 10 154 14,5 14.5 14.5 

Connection cable size mm' 35/50 50/95 70/95 95/150 150/240 185/240 240/240 2 (154. 0) 

Note: 240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038: 2000. 
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Technical data and ratings chart 
SIRCO SIB 800 to 4000 A 

Ratings to AS 3947-3 and IEC 60947-3 

1800 A 1000 A 1250 A 1600 A 1800 A 2000 A 12500 A 3150 A 4000 A 

Rated insulation voltage and rated V 

operation voltage AC 20/DC 20 

1000 1000 1000 1000 1000 1000 11000 

1 

1000 1000 

Rated impulse withstand voltage kV 12 12 12 12 12 12 42 12 12 

Rated operational current 
1 

AC 21A 400 V A '800- 1000 1250 1600 1600 2000 7500 3150 3150 

500 V A 800 1000 1250 1600 1600 2000 7500 3150 3150 ' 

690 V A 800 1000 1000 1600 1600 2000 7000 " 2000 2000 

AC 22A 400 V A 800 1000 1250 1250 1250 2000 7000 2500 2500 

500 V A 800 1000 1000 1250 1250 
i 

1600 11600 2000 2000 

690 V A 800 630 630 800 800 1000 4000 1000 1000 

AC 23A 400 V A 800 1000 1000 1000 1000 1250 4250 1250 1250. 

500 V A 630 800 800 1000 1000 1000 4000 1000 1000 

690 V A 200 1 400 400 500 500 800 800 800 1 800 

Rated operational current 

DC 21A 400 V A 800 1000 1250 1600 1600 2000 2000 2000 2000 

500 V A 630 - 1000 1250 1250 1250 1250 4250. 1250 1250 - 

DC 22A 400 V A 800 1000 1250 1250 1250 1250 4250 . 1250 1250 

500 V A 800 1000 1250 ' 1250 1250 1250 4250- 1250 1250 1 

DC 23A 400 V A 800 - 1000 1000' 1000 1000 1000 4000 1000 1000 

500 V A 800 1000 .1000 1000 1000 1000 4000 - 1000 1000 

Operational power 

AC 23A 400 V kW 450 560 560 560 560 710 1710 .: 710 710 

500 V kW 1 450 560 1 560 710 710 710 710 710 710 

690 V kW 185 400 400 475 1475 1 750 50 750 750 

Overload capacity 1.11111111.111111 
Short time withstand current kA 

Icw (RMS 1s) 690 V 

26 35 ') 50 50 50 50 50 55 70 

Breaking capacity 400 V A 

AC 23A 

6400 8000 8000. 8000 8000 10000 10000, 10000 10000 

Fuse protected short circuit 400 V AC kA 

withstand. (kA RMS prospective) 

50 100 100 100 100 - 100 100 

Fuse A 800 1000 1250 2x800 2x800 2x1000 2x1000 - 

Rated capacitor power kVA 365 . 460 575 - - - - - 

Mechanical endurance Ops 4000 4000 4000 3000 3000 3000 2500 2500 2500 

Weight (3 pole) Kg 8 - 10.5 10.5 16 17 31 32 42 90 

Min. tightening torque Nm 37 37 37 50 50 60 60 60 110 

Connection cable size mrn2i 2 i105/300) 2 240/4 185 .4 155 max 6 240 max - - _ - - 

Notes: ') 50 kA switch available in larger frame size. Refer NHP. 

240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038: 2000. 
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1\11-1P :1--E-1000MCC 
Technical data and dimensions (mm) 
COMO M SLB 20 to 100 A 

COMO M 20 to 40 A 

COMO M 63 to 100 A 

COMO M Selector handle door drilling 

COMO M Pistol handle door drilling 

4x04.5 
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-ICED CC 
Technical data and dimensions (mm) 
SIRCO SLB 125 to 2500 A 

SIRCO 125 to 2500 A 
M 

Overall 

Rating dimensions 

A C D 

Terminal 

shrouds 

AC AD 

Switch body 
F F 6 It 31 31 32 K 

30 40 30 4o 

RC 

Door Drilling 

Switch mounting 
M M M R 

30 An 

Castell drilling 

Connection terminals 
I U U1 V W X1 X1 X2 Y 2 AA BA a 

30 4 

125 120 124...354 235 50 140 170 93 65 4 45 75 75 31.5 80 120 150 65 5.5 36 20 20.5 25 9 28 22 20 15 20.5 135 115 10 

160 120 124..354 235 t50 140 170 93 65 45 75 75 31.5 193 120 193 65 5.5 161 20 20.5 25 9 26 22 20 15 205 135 115 10 

200 130 135...365 290 60 180 230 108 175 55 105 105 34 115 160 210 80 5.5 50 25 25.5 30 11 33 27 1.5 22.5 150 130 15 

250 130 135...365 290 60 180 230 108 75 55 105 105 34 115 160 210 80 55 50 25 25.5 30 11 33 33 27 3 .5 22.5 160 130 15 

315 165 167...397 401 89 230 290 170 110 75 135 135 55 115 210 270 140 7 65 32 45.5 37.5 11 423 37.5 37.5 5 36 235 205 15 

403 165 167...397 401 89 230 290 170 110 75 135 135 55 115 210 270 140 7 65 32 45.5 37.5 1 11 423 375 37.5 5 35 235 205 15 

500 165 167...397 401 89 230 290 170 110 75 135 135 55 115 210 270 1401 7 [65 32 45.5 37.5 131 42.5 373 37.5 5 36 r235 205 15 

630 165 167...397 400 89 230 290 170 110 75 135;1 135 55 115 210 270 1 140 7 65 45 45.3 50 13 423 373 37.5 5 36 260 220 20 

Rating I Switch body Switch mounting 
A F3n F4D M3D M4 

Casten Drilling 

Connection terminals 
T U V V X1 X2 AA 

800 280 360 255 335 80 1 50 60.5 47.5 47.5 46.5 1 321 

1000 280 360 255 335 80 1 50 60.5 7 47.5 47.5 = 46.5 321::s::::::::-- 

1250 372 492 347 467 120 1 90 44 8 53.5 53.5 47.5 288 

1600 372 492 347 467 120 1 90 44 =8 53.5 53.5 47.5 288 

1800 372 492 347 467 120 90 44 8 53.5 53.5 47.5 288 

Castell Drilling 

Rating Overa l dimensions Switch mounting 
A A 3p A 4p M 3p M 4p 

372 I 492 1 347 I 467' [2000 

2500 372 I 492 1 347 I 467 
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ISIHR =e1-- /CEO riTOEC 
Technical data and dimensions (mm) 
SIRCO SIB 3150 to 4000 A 

SIRCO 3150 A 

Rating 
A 

[ 3150 1 

Overall dimensions 
A 3p 

372 

A 4p 

492 1 

Casteli Drilling 

Switch mounting 
M3p M4p 

347 1 467 

SIRCO 4000 A 

Castel Drilling 

Rating I Overall dimensions ( Switch body Switch mounting 
A A 3p A 4p I F 3p F 4p M3p M4p 

1 4000 684 1: 804 1 470 1- 590 1 347 1 467 1 

SIRCO Connection terminals - 800 to 4000 A 

800 - 1000 A 1250 - 1800 A 2000 - 2500 A 3150-4000 A 
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I " - 

- 
_ r catalogue catalogue CA 6;2212, SACS 

Ratings to !EC 947 and AS 3497 415V 

Contactor CA 7-9 

Contactor CA 7-72 

0 

Contactor CA 6-105-El 

t 

Contactor CA 6-170-El 

# :1 

Contactor CA 6-250-El 

/wilt 

Contactor CA 6-420-El 

O For CA 7 contactors with coil terminals on line side, add 
...V AC to Catalogue No. Eg - CA 7-9-10-240V AC 3) 

O For CA 7 contactors with coil terminals on load side, add 
...V AC-U to Catalogue No. Eg - CA 7-9-10-240V AC-U 

AC 3 

kW 1) 

AC 1 ') AC 14) Auxiliary contacts 
AC 3 Amps Amps standard 
Amps') 40*C 60'C N/O N/C Max. 

AC 3 rating at 60°C 

Cat. No.') 

4 9 32 32 1 0 9 CA 7-9-10...V AC 

0 1 9 CA 7-9-01...V AC 

5.5 12 32 32 1 0 9 CA 7-12-10...V AC 

0 1 9 CA 7-12-01...V AC 

7.5 16 32 32 1 0 9 CA 7-16-10...V AC 

0 1 9 CA 7-16-01...V AC 

11 23 32 32 1 0 9 CA 7-23-10...V AC 

0 1 9 CA 7-23-01...V AC 

15 30 50 45 0 0 8 CA 7-30-00...V AC 

18.5 37 50 45 0 0 8 CA 7-37-00...VAC 

22 43 85 63 0 0 8 CA 7-43-00...V AC 

30 60 100 100 0 0 8 ... CA 7,60-00 V AC 

37 72 100 100 0 0 8 CA 7-72-00...V AC 

45 85 100 100 0 0 8 CA 7-85-00...V AC 

55 (45) 95 (33) 160 135 1 1 8 CA 6-85-11...V AC 

75 (55) 130 (40) 160 135 1 1 8 CA 6-105-11...V AC 

90 (75) 155 (55) 250 210 1 1 8 CA 6-140-11...V AC 

75 (55) 130 (40) 160 135 1 1 8 CA 6-105-El-11...V AC, 
90 (75) 155 (55) 250 210 1 1 8 CA 6-140-El-11...V AC') 

100 (90) 170 (65) 250 210 1 1 8 CA 6-170-El-11...V AC') 

132 (111) 225 (80) 350 300 1 1 8 CA 6-210-El-11...V AC, 
150 (133) 258 (95) 350 300 1 1 8 CA 6-250-El-11...V AC, 

185 (163) 320 (115) 450 380 1 1 8 CA 6-30 El-11...V AC, 
250 (225) 425 (160) 500 425 1 1 8 CA 6-420-0-11...V AC') 

220 (220) 370 (155) 500 420 2 2 8 CA 5-370...V AC, 
265 (280) 450 (200) 600 510 2 2 8 CA 5-450...V AC, 
325 (355) 550 (250) 780 645 2 2 8 CA 5-550...V AC') 

430 (500) 700 (340) 1000 850 2 2 8 CA 5-700...V AC') 

520 (550) 860 (380) 1100 930 2 2 8 CA 5-860...V AC, 
600 1000 1200 1020 1 1 8 CA 5-1000...V AC') 

700 1150 1350 1150 1 1 8 CA 5-1200...V AC') 

Notes: ') 1000 volt ratings ( ). 

2) Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50Hz. 
Standard voltages for CA 6-105-El...250-El are 24, 4B, 110, 240 and 415V AC. 
Standard voltages for CA 6-300- El...420 -EI 48, 110, 240 and 415V AC. 
Standard voltages for CA 5-370...1200, 110, 240 and 415V AC. 

3) All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 

4) Electronically controlled mechanism (ECM) with interface suffix (El). 
5) 55"C enclosed. 
°) Contact NHP for recommended cable size. 
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Refer catalogue SACS 

The highest switching capacity 
in the smallest space 

45mm 45mm 

Compact without compromise 

Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh. In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility. Up to 18.5kW the contactors 
are only 45mm wide and even the largest 45kW frame is 

only 72mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

With CA 7 you have flexibility with 
auxiliary contacts 
Common auxiliaries from 9 to 85 amps 

Three fitting positions 

O Front mounting. 

O Side mounting left. 

O Side mounting right. 

Alternatively you can choose to combine left, right and front 
mounting auxiliary contacts to fulfil your requirements. 

Instead of the top mounted auxiliary contacts, on or off delay 
timing modules or mechanical latches can be fitted. 

n 
54mm 

Motor switching rating AC 3 @ 415V 

CA 7-9 4kW INNS" 9A 

CA 7-12 5.5kW 
45mm 

12A 

CA 7-16 7.5kW 16A 

CA 7-23 11kW 23A 

CA 7-30 15kW 30A 
45mm 

CA 7-37 18.5kW 37A 

43A CA 7-43 22kW 54mm 

CA 7-60 30kW 60A 

CA 7-72 37kW 72mm 72A 

CA 7-85 45kW 85A 

With CA 7 you have more clip on 
accessories 
Common accessories from 9 to 85 amps 

O On and off delay pneumatic timers. 

O Coil mounted electronic timers on delay, off delay, 
star delta. 

O Coil mounted 24V DC interface. 

O Coil mounted RC and varistor suppressor modules. 

O Mechanical latch. 

O Mechanical interlock. 

O Mechanical interlock with integrated N/C interlock 
contacts. 

O Moulded wire link sets for DOL, reversing and star delta 
starters. 

O Large choice of front and side mounting auxiliary 
contacts. 
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Refer catalogue SACS 

Innovation and ease of use provide solutions for your 
control systems 

Coil terminals are always in the correct 
position 
The coil terminations on the CA 7 contactors can be 
supplied optionally at the top or the bottom of the 
contactor. It is also a simple task to change this on site 
should the requirements change. 

When CA 7 contactors are used in combination with 
KTA 7 circuit motor circuit breakers the bottom coil 
terminations are used. For use with standard CT 7 

thermal or CEP 7 electronic overloads the top coil 
termination should be selected. 

Mechanical interlocks save space 
Only 9mm wide, the CM 7 mechanical interlock snaps into 
place between any of the CA 7 contactors. It is allowed also 
to interlock different sizes of the CA 7 range with the same 
interlock. 

The basic mechanical interlock is supplemented by a 

variation with built in N/C auxiliary contacts for electrical 
interlocking. This version is also only 9mm wide and further 
minimises space requirements. 

With Sprecher + Schuh 
you can choose the best 
protection for your motors. 

.t..7711/r' 

CA 7 contactors provide improved wiring 
terminals 
The main terminals of all CA 7 contactors are designed to 
accept at least two cables. At the same time they comply 
with safety standards regarding touch protection. 

The larger contactors CA 7-30 and upwards employ a 
special cage terminal which allows the connection of two 
cables in separate chambers. 

The ease of wiring with CA 7 contactors saves both time 
and money. 

High tech electronic 
protection type CEP 7 in trip 
class 10 or 20. 

Standard thermal 
overloads type CT 7 
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Refer catalogue SACS 

A 

Unique reversible coil 

The CA 7 coils can be freely rotated so that the coil connections are on the line side or the load side of the 
contactor. Line side connection is ideal for access to terminals when an overload CT 7 or CEP is fitted Load 
side connection of coils is advisable when a KTA 3-25 circuit breaker is used for example 

=to 

nn 
C.) 

CA 7 

0 

n 

CA 7...U0 
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sprecher+ 
schuh 

- Refer Catalogue-C-CO, 

Automatic Type `2' co-ordination') with 
no-oversizing of contactors 

DOL starting 
50/65 kA @ 415V 

ACS Short circuit co-ordination 
Type '2' with KT 7 circuit breakers 

7 ri 

Motor 
size 
kW 

Approx. 
amps 
@ 415V 

Sprecher + 
Schuh 
circuit breaker 

Setting 
range 
amps 

Magnetic 
amps 

Sprecher + Schuh 
contactor IAC-3 

amps 

0.18 0 60 KT 7-25S 0.40 - 0.63 8.2 CA 7-9 9 

0.25 0 80 KT 7-25S 0 63 - 1.00 13 CA 7-9 9 

0.37 1.10 KT 7-253 1.00 -1.60 21 CA 7-9 9 

0.55 1.50 KT 7-253 1.00 -1.60 21 CA 7-9 9 

0.75 1.80 Kr 7-25S 1.60 - 2.50 33 CA 7-9 9 

1.10 2.60 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 

1.15 3.40 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 

2.20 4.80 KT 7-25S 4.00 - 6.30 80 CA 7-9 9 

3.00 6.50 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

4.00 8.20 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

5.50 11.00 KT 7-25S 10.0 -16.0 208 CA 7-12 12 

7.50 14.00 KT 7-25S 10.0 - 16.0 208 CA 7-16 16 

9.00 17.00 KT 7-25H 14.5 - 20.0 260 CA 7-23 23 

11.00 21.00 KT 7-25H 18.0 - 25.0 325 CA 7-23 23 

15.00 28.00 KT 7-45H 23.0 - 32.0 416 CA 7-30 30 

18.50 34.00 KT 7-45H 32.0 - 45.0 585 CA 7-37 37 

22.00 40.00 KT 7-45H 32.0 - 45.0 585 CA 7-43 43 

30.00 55.00 KT 3-100 40.0 - 63.0 882 CA 7-60 60 

37.00 66.00 KT 3-100 63.0 - 90.0 1260 CA 7-72 72 

45.00 80.00 KT 3-100 63.0 - 90.0 1260 CA 7-85 85 

Definition Type '2' co-ordination according to IEC 947-4-1: 

The contactor or the starter must not endanger persons or systems in the event of a short circuit 

The contactor or the starter must be suitable for further use 

No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter 

contacts provided that these can be easily separated without significant deformation (such as with a screwdriver) 

In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, 

fully short circuit co-ordinated starter combinations in accordance with IEC 947-4-1, Type '2' co-ordination 

Type 2' co-ordination without oversizing of contactors means: Type '1' = Type '2' 

Note: 1) What is meant by Automatic Type '2' co-ordination? 
The high speed operation of the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type 2' co-ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type '2' 
co-ordination is assured. 
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Short circuit co-ordination 
($) TERASAKI Type '1' with circuit breakers or fuses 

Refer Catalogue C-CO 

Tem Break or fuse DOL starting 
50/65kA @ 415V to AS 3947.4.1 

Tem Break 
or fuse 

Motor 
size kW 

Approx. 
amps 

Terasaki 
circuit or 
breaker 

NHP HRC 
fuse 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh 
thermal OIL relay type 

Setting range 
amps 

0.37 1.1 XM3OPB/1.4 NTIA-6 CA 7-9 CT 7-24 0.6 - 1.6 

0.55 1.5 Xtv130PB/2 NTIA-6 CA 7-9 CT 7-24 0.6 - 1.6 

0.75 1.8 XM3OPB/2.6 NTIA-10 CA 7-9 CT 7-24 1.6 - 2.6 

1.1 2.6 XM3OPB/4.0 NTIA -10 CA 7-9 CT 7-24 2.4 - 4 

1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

2.2 4.8 XM3OPB/8 NTIA-16 CA 7-9 CT 7-24 4 - 6 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 CT 7-24 6 - 10 

4.0 8.2 XM30136/12 NTIA-25 CA 7-9 CT 7-24 6 - 10 

5.5 11 XI-1125NJ120 NTIA -32 CA 7-12 CT 7-24 10 - 16 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 CT 7-24 10 -16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 CT 7-24 16 - 24 

15 28 XH125NJ/50 NTIS-63 CA 7-30 CT 7-45 18 - 30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 CT 7-45 30 - 45 

22 40 XH125NJ/63 NTCP-80 CA 7-43 CT 7-45 30 - 45 

30 55 XH125NJ1100 NTCP-100 CA 7-60 CT 7-75 45 - 60 

37 66 XH125NJ/100 NTF-160 CA 7-72 CT 7-75 60 - 75 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 CT 7-100 70 - 90 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-(EI) CT 6-110 85 - 110 

75 130 XH250NJ/250 NTKF-250 CA 6-140-(EI) CT 6-150 105 -150 

90 155 XH250NJ1250 1) NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 XH250NJ/250 ') NTKF-315 CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XH400NE/400 NTMF-355 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XH400NE/400 NTMF-355 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XH400NE/400 NTMF-400 CA 6-300-El CEF 1-41/42 160 - 400 

185 310 XH400NE/400 NTTF-450 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XH400NE/400 NTTM-500 CA 6-420-EI/CA 5-450 CEF 1-41/42 160 - 400 

250 425 XH630NE/630 NTTM-630 CA 6-420-EI/CA 5-450 CEF 1-52 160 - 630 

315 530 XH630NE/630 NTLM-710 CA 5-550 CEF 1-52 160 - 630 

Notes: Fuses 65kA. XH125NJ circuit breaker combinations limited to 50kA, others 65kA. 
Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type 2' performance. 
') Use 'magnetic only breaker. 
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Short circuit co-ordination 
TERASAKII Type '2' with NHP fuses - r 

Refer Catalogue C-CO 

Fuse protection DOL starting 1) 

50 & 65kA @ 415V to AS 3947.4.1 
Fuse 

Motor Approx. amps NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW @ 415V fuse to BS88 contactor overload relay 13) amps 

0.37 1.1 NTIA-4 CA 7-9 CEP 7 1.0 - 2.9 

0.75 1.8 NTIA-6 CA 7-9 CEP 7 1.0 - 2.9 

1.5 3.4 NTIA-10 CA 7-9 CEP 7 1.6 - 5 

2.2 4.8 NTIA-16 CA 7-9 CEP 7 3.7 - 12 

4.0 8.2 NTIA-20 CA 7-9 CEP 7 3.7 - 12 

5.5 11 NTIA-25 CA 7-12 CEP 7 3.7 - 12 

7.5 14 NTIA-32 CA 7-16 CEP 7 12 - 32 

11 21 NTIS-50 CA 7-30 CEP 7 12 - 32 

15 28 NTIS-63 CA 7-30 CEP 7 12 - 37 

18.5 34 NTCP-80 CA 7-37 CEP 7 12 - 37 

22 40 NTCP-80 CA 7-43 CEP 7 14- 45 

30 55 NTCP-100 CA 7-60 CEP 7 26 - 85 

37 66 NTF-125 CA 7-72 CEP 7 26 - 85 

45 80 NTF-160 CA 7-85 CEP 7 26 - 85 

55 100 NTF-200 CA 6-105 (El) CT 6-110 85 -110 

75 130 NTKF-250 CA 6-140-El CT 6-150 105 - 150 

90 155 NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 NTKF-315 CA 6-210-El CEF 1- 41142') 160 - 400 

132 225 NTMF-355 CA 6-210-El CEF 1-41/424) 160 - 400 

150 250 NTMF-355 CA 6-250-El CEF 1 -41/42') 160 - 400 

185 320 NTTM-450 CA 6-300-El CEF 1-41/424) 160 - 400 

250 425 NTTM-560 CA 6-420-El CEF 1-52 4) 160 - 630 

320 538 NTLM-710 CA 5-550 CEF 1-52 4) 160 - 630 

380 650 NTLM-800 CA 5-700 CEF 1-11/12P') 300 - 1200 

Notes: ') Fuses with equal or lower let through energy may also be used. 

2) Thermal overloads may be used instead of electronic CEP 7. 

') Above 37kW overloads may also be electronic or thermal. 
4) CET 4 may be used instead of CEF 1. 
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TERASAKI Type '2' using Terasaki circuit breakers 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50kA @ 415V to AS 3947.4.1 

TemBreak 

Motor 
size kW 

Approx. 
amps 

Terasaki 
circuit breaker 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
overload relay 

Setting 
range amps 

0.37 1.1 XM3OPB/1 A CA 7-9 CT 7-24-1.6 1 - 1.6 

0.55 1.5 XM3OPB/2 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.75 1.8 XM3OPB/2 6 CA 7-9 CT 7-24-2.4 1.6 - 2.4 

1.1 2.6 XM3OPB/4.0 CA 7-16 CT 7-24-4 2.4 - 4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4 - 4 

2.2 4.8 XM3OPB/8 CA 7-16 CT 7-24-6 4 -6 
3 6.5 XM3OPB/10 CA 7-30 CT 7-24-10 6 -10 

4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6 -10 

5.5 11 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

7.5 14 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

11 21 XH125NJ/32 CA 7-30 CT 7-24-24 16 - 24 

15 28 XH125NJ/50 CA 7-43 CT 7-45-30 18 - 30 

18.5 34 XH125NJ/50 CA 7-43 CT 7-45-45 30 - 45 

22 40 XH125NJ/63 CA 7-43 CT 7-45-45 30 - 45 

30 55 XH125NJ/100 CA 6-85 CT 7-75 2) 45 - 60 

37 66 XH125NJ/100 CA 6-85 CT 7-75 ') 60 - 75 

45 80 XH125NJ/125 CA 6-105-El CT 6-90 70 - 90 

55 100 XH125NJ1125 ') CA 6-105-El CT 6-110 85 -110 

75 130 XH250NJ/250 CA 6-140-El CT 6-150 105 - 150 

90 155 XH25ONJ/250 C A6-170-El CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XS400NE/400 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XS400NE/400 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XS400NE/400 CA 6- 300-El CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 6-420-El CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 5-450 CEF 1-22 2) 160 - 400 

250 425 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 

320 538 XS630NEJ630 CA 5-700 CEF 1-52 2) 160 - 630 

Notes: Overloads may be thermal or electronic. 
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
1) Use Magnetic only' breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65kA co-ordination available refer Cat. C-CO. 
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sprecher+ 
schuh Short circuit co-ordination 

0 

. 

Tf.RApAKI Type '2' using Terasaki circuit breakers 

Refer Cataloguetl-CO - 

TemBreak circuit breakers DOL starting. 85kA @ 415V to AS 3947.4.1 TernBreak 
Motor size 
kW 

Approx. FIX 
@ 415V (A) 

Terasaki circuit 
breaker 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
thermal 0/L type 

Setting 
range (A) 

0.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0.55 1.5 XM3OPB/2 0 CA 7-9 CEP 7-M32-2.9-10 1.0 2.9 

0 75 1.8 XM3OPB/2 6 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

1.1 2.6 XM3OPB/4 CA 7-16 CEP 7-M32-2.9-10 1.0 - 2.9 

15 3.4 XM3OPB/5 CA 7-16 CEP 7-M32-5-10 1.6 -5 

2 2 4.8 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7 -12 

3 6.5 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7 -12 

4 8.2 XM3OPB/10 CA 7-30 CEP 7-M32-12-10 3.7 -12 

5.5 11 TL100NJ/20 CA 7-30 CEP 7-M32-12-10 3.7 -12 

7.5 14 TL100NJ/20 CA 7-30 CEP 7-M32-32-10 12 - 32 

9 17 TL1OONJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

10 19 TL1OONJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

11 21 TL1OONJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

15 28 TL1OONJ/50 CA 7-43 CEP 7-M32-32-10 12 - 32 

18.5 34 TL1OONJ/50 CA 7-43 CEP 7-M37-37-10 12 - 37 

22 40 TL100NJ/63 CA 7-43 CEP 7-M45-45-10 14 - 45 

30 55 TO00NJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

37 66 TL1OONJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

45 80 TL25ONJ/160 CA 6-105 CEP 7-M85-85-10 26 - 85 

55 100 TL25ONJ/160 CA 6-105 CEF 1-11/12 0.5 -180 

75 135 TL250NJ1250 CA 6-210-El CEF 1-11/12 0.5 -180 

90 160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 -180 

110 200 TL250NJ1250 CA 6-210-El CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-El CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-El CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-El CEF 1-41/42/52 160 - 630 

Din-T circuit breakers with rotary isolator. DOL starting. 
50kA @ 415V to AS 3947.4.1 
Motor 
size 
kW 

Approx. 
amps @ 
415V 

Sprecher + 
Schuh 
isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 
Schuh 
contactor 

0.37 1.1 LA 7-80 Din-T 10 / 4 CA 7-9 

0.55 1.5 LA 7-80 Din-T 10 / 4 CA 7-9 

0.75 1.8 LA 7-80 Din-T 10 / 4 CA 7-9 

1.1 2.6 LA 7-80 Din-T 10 / 6 CA 7-23 

1.5 3.4 LA 7-80 Din-T 10 / 6 CA 7-23 

2.2 4.8 LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 

3 6.5 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

4 8.2 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

5.5 11 LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 

7.5 14 LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 

11 21 LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 

15 28 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

18.5 34 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

Din-T 
Sprecher + 

Schuh 
thermal 
0/L relay 

Thermal 
overload 
range 

CT 7-24 0.6 -1.6 

CT 7-24 1 - 1.6 

CT 7-24 1.6 - 2.4 

CT 7-24 2.4 -4 

CT 7-24 2.4 -4 

CT 7-24 4- 6 

CT 7-24 6 - 10 

CT 7-24 6 - 10 

CT 7-24 10 - 16 

CT 7-45 10 - 16 

CT 7-24 16 - 24 

CT 7-45 18 - 30 

CT 7-45 30 - 45 
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Contactor - ' ' CA-7-9- - CA 7-12 -CA 7-16' CA 7-23' CA 7-30 

( Number of switching operations 

Mechanical [Mill] 13 13 13 13 13 

Electrical AC 3 (400V) [Mill] 1.3 1.3 1.3 1.3 1.3 

Weight with AC coil (DC coil) [kg] 0.39 (0.6) 0.39 (0.6) 0.39 (0.6) 0.39 (0.73) 0.48 (0.85) 

Terminal for main contacts * c724 0S, 

Terminal size to IEC 947-1 2 x A4 2 x A4 2 x A4 

Flexible wire with sleeve 1 wire (mm2] 1...4 1...4 1...4 E- 2 wire [mm2] 1...4 1...4 1...4 

Stranded/solid core 1 wire (mm2 1.5...6 1.5...6 1.5...6 

-E_I- 2 wire [mm2] 1.5...6 1.5...6 1.5...6 

Tightening torque [Nm] 1...2.5 1...2.5 1...2.5 

n 

Contactor CA 7-37 CA 7-43 CA 7-60 

Number of switching operations 

Mechanical 

2 x A4 2 x B6 

1...4 2.5...10 

1...4 2.5...10 

1.5...6 2.5...16 

1.5...6 2.5...16 

1...2.5 1.5...3.5 

CA 7-72 CA 7-85 

[Mill] 13 12 10 10 10 

Electrical AC 3 (400V) [Mill] 1.3 1.3 1 1 1 

Weight with AC coil (DC coil) [kg] 0.49 (0.85) 0.51 (1.0) 1.45 (1.47) 1.45 (1.47) 1.45 (1.47) 

Terminal for main contacts 

Terminal size to IEC 947-1 

5 6 6 
2 x B6 B7 + B6 B9 + B7 B9 + B7 B9 + B7 

Flexible wire with sleeve 

=1Z1- 
Stranded/solid core 

1 wire [mm2] 2.5...10 2.5...16 2.5...35 2.5...35 2.5...35 

2 wire [mm2] 2.5...10 2.5...10 2.5...25 2.5...25 2.5...25 

1 wire [mm2 2.5...16 2.5...25 2.5...50 2.5...50 2.5...50 

2 wire [mm2] 2.5...16 2.5...16 2.5...35 2.5...35 2.5...35 

Tightening torque 

Control circuit 
Operating limits 

AC 50/60Hz 

[Nm] 1.5...3.5 1.5...3.5 2...6 2...6 2...6 

CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Pick-up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

AC 50/60Hz Pick-up [VA/W) PF 70/50/0.71 70/50/0.71 70/50/0.71 70/50/0.71 80/60/0.75 

Hold [VA/1/V] PF 8/2.60/0.33 8/2.6/0.33 8/2.6/0.33 9/3/0.33 9/3/0.33 

Operating times 

AC 50160Hz Make [mS] 

Break [mS] 

Control circuit 

15...30 15...30 15...30 15...30 15...30 

10...60 10...60 10...60 10...60 10...60 

CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Operating limits 

AC 50/60Hz Pick-up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

411 
AC 50160Hz Pick-up [VA/W]PF 80/60/0.75 80/60/0.75 200/110/0.55 200/110/0.55 200/110/0.55 

Hold [VA/W] PF 9/3/0.33 10/3.2/0.32 16/4.5/0.28 16/4.5/0.28 16/4.5/0.28 

Operating times 

AC 50/60Hz Make [mS] 15...30 15...30 18.5...30 18.5...30 18.5...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 
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ACS contactors CA 7 
Technical data 

General data CA 7-9...CA 7-65 

Rated insulation voltage 

IEC 690V 

UL, CSA 600V 

Test voltage 

1 minute (to IEC 947-4) 2500V 

Rated voltage U. 

AC 110, 240, 415, 500, 690V 

DC 24, 48, 110, 220, 440V 

Rated frequency of coil 50/60Hz 

Ambient temperature 

Storage 

Operation at nominal current -25...+60'C (-13...140'F) 

Maximum with 15% AC 1 current reduction >60°C -25...+70'C (- 13...158'F) 

Climatic withstand Cyclicly changing humid atmosphere to 

IEC 68-2-30 and DIN 50 016, 56 

Maximum altitude 2000m NN, to IEC 947-4 

Protection class 

IP 2LX (IEC 529 and DIN 40050) In connected condition 

Protection against contact Touch protection to VDE 0106, Part 100 

Standards IEC 947-1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

Compliance CE; UL; CSA 

Short time withstand 

Icw, 60° CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1s (A) 210 210 290 380 480 525 650 1100 1150 1250 

4s (A) 140 150 220 280 360 390 480 820 860 910 

105(A) 100 120 175 220 290 310 375 640 680 710 

15s (A) 90 100 150 200 250 270 325 560 600 620 

60s (A) 60 60 90 125 170 175 200 350 370 380 

240s (A) 40 40 50 60 100 100 120 190 190 200 

900s (A) 30 30 38 38 54 60 76 108 108 120 

Minimum cooling time 
at zero current [Min] 20 20 20 20 20 20 20 20 20 20 
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A 

ri 

Auxiliary contact data 

- 

Built-in auxiliary contacts Clip-on auxiliary contacts 
CA 7-9...23 and accessories 

.- Switching of AC current 

- , AC 11th at 40'C [A] 25 

at 60'C [A] 20 

AC 15 at rated voltage [V] 24 48 120 240 400 500 

[A] 16 16 14 10 5 2.5 

Short circuit protection Fuse gG 

Co-ordination type '2' [A] 10 

Rated impulse voltage 

withstand Uimp [kV] 8 

10 

6 

600 690 24 48 120 240 400 500 600 690 

1.8 1 6 6 6 3 2 1.5 1.2 0.7 

10 

6 

Isolation between control and load Between auxiliary circuit 250V, 

circuits to DIN, VDE 0106, parts [V] 400 between load & auxiliary circuit 690V 

Contact reliability to DIN 19240 

without soiling, normal industry atmosphere 

17V, 5 mA, 17V, 5 mA, 

>101 switchings per failure >10' switchings per failure 

Terminals for auxiliary contacts 

Terminal size to IEC 947-1 2 x A4 2 x A4 

Flexible wire with sleeve 1 wire [mm2] 1...4 0.5...2.5 

1=1-' 2 wire [mm2] 1...4 0.75...2.5 

Stranded/solid core 1 wire [mm2] 1.5...6 0.5...2.5 

2 wire [mm2] 1.5...6 0.75...2.5 

Tightening torque [Nm] 1...2.5 1...1.5 

Switching DC loads 

UR<lms, resistive loads at: 

UR<15ms, inductive loads with 

economy resistor in series at: 

DC-13, switching electro 

magnets at: 

Built-in auxiliary contacts 
CA 7-9...85 

Clip-on auxiliary contacts 
Front mount Side mount 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 
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Additional rating-data - contactors to'lEC'947 

Contactor CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

AC1 resistive load 

switching 3- 
Ambient temperature 40*C 

le ') [A] 32 32 32 32 50 50 85 100 100 100 

240V [kW] 10 10 13 13 18 20 25 36 36 40 

415V [kW] 18 18 23 23 32 36 45 64 64 71 

690V [kW] 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60*C 
jr. 1) [A] 32 32 32 32 45 45 63 100 100 100 

240V [kW] 8 8 10 10 14 16 20 29 29 34 

415V [kW] 14 14 17 17 26 28 36 51 51 61 

690V [kW] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC 2, AC 3, AC 4 

240V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

415V [A] 9 12 16 23 30 37 43 60 72 85 

690V [A] 5 7 9.3 12 17 20 25 34 42 49 

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

415V [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

le AC 4, 50Hz max. 690V [A] 135 180 240 345 450 555 645 900 1080 1275 

Rated breaking capacity 

le AC 4 max. 460V [A] 135 180 240 345 450 555 645 900 1080 1275 

max. 690V [A] 75 105 140 140 255 300 375 510 630 735 

Short circuit protection 

without protection relay 

fuse gG to IEC 947-4-1 

co-ordination type '1' [A] 50 50 50 63 100 125 160 200 250 250 

co-ordination type '2' [A] 20 25 25 35 50 80 100 100 125 160 

Main current circuit 

resistance [mil] 2.7 2.7 2.7 2 2 2 1.5 0.9 0.9 0.9 

Power dissipated by all 

circuits at le AC 3 [w] 0.7 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14 19.5 

Total power dissipation 

at le AC 3 AC control [w] 3.3 3.8 4.7 6.2 8.4 11.2 11.5 14.2 18.5 

DC control [w] 6.7 7.2 8.1 12.4 14.6 17.4 18.4 14.6 18.9 

Life span in millions of operations 

Mechanical AC control 13 13 13 13 13 13 12 10 10 10 

DC control 13 13 13 13 13 13 13 10 10 10 

Operating times (DC) 

Make (mS) 40...70 40...70 40...70 40...70 50...80 50...80 50...80 20...40 20...40 20...40 

Break (mS) 7...15 7...15 7...15 7...15 7...15 7...15 - 
Note: ') Contact NHP for recommended cable size. 
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Dimensions in (mm) Mounting position 

Contactor (AC control) 

Type a b c c1 c2 ad di d2') 

45 81 80.5 75.5 6 4.5 60 35 

CA 7 -30... CA 7-37 45 81 97.5 92.6 6.5 4.5 60 35 

CA 7-43 54 81 100.5 95.6 6.5 4.5 60 45 

CA 7 -60... CA 7-85 72 122 117 111.5 8.5 5.4 100 55 

(DC control) 

Type a b c cl c2 ad dl d21) 

CA 7-9C...CA 7-16C 45 81 106.5 101.5 6 4.5 60 35 

CA 7-23C 45 81 123.5 119 6 4.5 60 35 

CA 7-30C...CA 7-37C 45 81 141.5 136.5 6.5 4.5 60 35 

CA 7-43C 54 81 144.5 140 6.5 4.5 60 45 

CA 7-60C...CA 7-85C 72 122 117 111.5 8.5 5.4 100 55 

Accessories 

Contactor with 
Front mounting auxiliary contact 2 or 4 pole 

Side mounting auxiliary contact 1 or 2 pole 

(AC control) (DC control) 
(mm) (mm) 

c/c1 + 39 c/c1 + 39 

a + 9 a + 9 

Pneumatic timing module c/cl + 58 

Electronic timing module coil mounting b + 24 b + 24 

Mechanical interlock mounts between contactors a + 9 a + 9 

Mechanical latch c/c1 + 61 

Interface coil mounting b + 9 

Suppressor coil mounting b + 3 b + 3 

With inscriptions') labels 

label support system V4N5 

+0 +0 

+5.5 +5.5 

Notes: ') DIN Rail mounting 35mm to EN 50 022 
2) Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
3) Dimensions with inscriptions. 
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sprecher+ 
schuh ACS electronic overloads CEP 7 

Dimensions with and without contactors 

Dimensions in (mm) 
CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors 

41 7. 

Cat. No. a b bl c el e2 dl d2 h j od 

CA 7-9/12/16/23 with CEP 7 or CEP 7S 45 131 86 88.5 16.5 69 60 35 86.5 2 4.2 

CA 7-9/12/16/23 with CEP 7-B 54 137 97 90.7 5.1 59 60 35 85.1 2 4.2 

CA 7-30/37 with CEP 7 or CEP 7S 45 136.5 91.5 92 16.5 69 60 35 104 2 4.2 

CA 7-30/37 with CEP 7-B 54 137 97 92.1 5.2 59 60 35 104.7 2 4.2 

CA 7-43 with CEP 7, CEP 7S or CEP 7-B 54 136.5 91.5 93 22 69 60 45 107 2 4.2 

CA 7-60172/85 with CEP 7, CEP 7S or CEP 7-B 72 188.5 120 120 18 84.5 100 55 125.5 2 5.5 

CEP 7 with separate mounting bracket 

Type a b d e 

CEP 7-37-P-A 45 90 75 30 75 

CEP 7-45-P-A 55 90 96.5 40 75 

CEP 7-85-P-A 70 115 110 55 105 
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ACS thermal overloads CT 7 
Technical data 

General - - CT 7-24 - CT 7-45 - CT 7-75 - CT 7:160 

Weight [kg] 0.i3 0.21 0.21 1.3 

Standards 

Climatic 

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

Ambient temperature open -25...+60'C 

enclosed -25...+50'C 

Temperature compensation continuous temperature range -5...+40'C to IEC 947, 

EN 60947; PTB: -5...+50'C 

Shock resistance (sinusoidal 10ms) [G] 10 

Protection IP 00 IP 2LX 

Protection touch proof WOE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 

ATS kW 
Line 
contactor 

Trans 
contactor 

Star 
contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7-M37-37-10 

18.5 CA 7-37-00 CA 7-30-00 CA 7-16-10 RZ7 FSY2D CEP 7-M37-37-10 

22 CA 7-43-00 CA 7-30-00 CA 7-23-10 RZ7 FSY2D CEP 7-M45-45-10 

30 CA 7-60-00 CA 7-37-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

37 CA 7-72-00 CA 7-43-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

45 CA 7-85-00 CA 7-60-00 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 6-85-11 CA 7-60-00 CA 7-43-00 RZ7 FSY2D CT 6-110 

75 CA 6-105-11 CA 7-85-00 CA 7-60-00 RZ7 FSY2D CT 6-150 

90 CA 6-140E1-11 CA 6-85-11 CA 7-72-00 RZ7 FSY2D CT 6-200 

110 CA 6-170E1-11 CA 6-105-11 CA 7-85-00 RZ7 FSY2D CEF 1-41 

132 CA 6-210E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

150 CA 6-250E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

185 CA 6-300E1-11 CA 6-210E1-11 CA 6-140E1-11 RZ7 FSY2D CEF 1-41 

220 CA 6-420E1-11 CA 6-210E1-11 CA 6-140-E1-11 RZ7 FSY2D CEF 1-41 

Contactor, timer and overload selection chart for star delta starters 
Line Delta Star 

SDSION contactor contactor contactor Timer Overload 

7.5 CA 7-9-10 CA 7-9-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-12-10 

11 CA 7-12-10 CA 7-12-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-16-10 CA 7-16-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

18.5 CA 7-23-10 CA 7-23-01 CA 7-12-01 RZ7 FSY2D CEP 7-M32-32-10 

22 CA 7-23-10 CA 7-23-01 CA 7-16-01 RZ7 FSY2D CEP 7-M32-32-10 

30-37 CA 7-37-00 CA 7-37-00 CA 7-23-01 RZ7 FSY2D CEP 7-M45-45-10 

45 CA 7-60-11 CA 7-60-11 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 7-60-11 CA 7-60-11 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

75 CA 7-85-00 CA 7-85-00 CA 7-43-00 RZ7 FSY2D CEP 7-M85-85-10 

90 CA 6-85-11 CA 6-85-11 CA 7-60-00 RZ7 FSY2D CT 6-90 

110 CA 6-105-11 CA 6-105-11 CA 7-72-00 RZ7 FSY2D CT 6-110 

132 CA 6-140E1-11 CA 6-140E1-11 CA 7-85-00 RZ7 FSY2D CT 6-150 

150 CA 6-170E1-11 CA 6-170E1-11 CA 6-85-00 RZ7 FSY2D CTA 6-200 

185 CA 6-210E1-11 CA 6-210E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

220 CA 6-210-EI-11 CA 6-210-E1-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 
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ACS thermal overloads CT 7 
Dimensions with and without contactors 

Mounted on CA 7 contactors 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b bl c ci c2 c3 c4 c5 ed dl d2 el e2 

CT 7-24 CA 7-9...23 45 127 83 96 91 15 51 39 5 4.5 60 35 1) 16.5 51 

CA 7-30...37 45 127 83 105 99 6.5 51 39 9.5 4.5 60 35 1) 16.5 51 

CT 7-45 CA 7-30...37 60 140 97 105 99 6.5 51 39 6.5 4.5 60 35 1) 16.5 57 

CA 7-43 60 140 97 107 103 6.5 51 39 8.5 4.5 60 45 1) 16.5 57 

CT 7-75 CA 7-60...85 72 185 120 125 120 8.5 51 39 28.5 5.4 100 55 1) 16.5 82 

Separate mounting with bracket Separate mounting 

411 

Type a b bi c cl c2 c3 rid dl d2 el e2 

CT 7-24 45 85 44 95 70.5 5 51 4.5 60...74 35 1) 16 3 

CT 7-75 60 90 44 117 112 15 51 5.4 74 50 ') 16 0 

CT 7-90 100 120 135 5 51 6.2 74 80 ') 16 7 

Notes: ') Standard DIN rail to EN 50 022-35 
2) With reset rod, maintain 9mm maximum operating radius from centre of reset button. 
c3 Reset magnet 
c4 Auxiliary contact block 
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MTR Level Relay 

The MTR level relay has proven itself to be 
simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 
one alarm. 

Safe 
The extra low sensing voltage ensures maintenance staff 
and operators are protected at all times. 

Four sensitivities 
Allows the relay to operate effectively in a wide range 
of conductive liquids. 

Activation delays 
Each output can have a different time delay to overcome 
wave action and turbulence. 

LED indication 
High intensity LED indicators ensure clear signals. 
Power On (green). Alarm On (red). Pump On (yellow). 

Dipswitch programmable 
All settings are easily selectable from the front panel. 

Proven reliability 
The proven design and performance of the relay ensures 
long-term reliability of the MultiTrode system. 

I.S application 
Perfect for LS application when used with an MTISB. 

Specifications 
Mode of operation: 

MTR Mode 
MTRA Mode 

Charge/Discharge (Fill or Empty) 
Discharge ONLY 

Probe Inputs: 
Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

MTR:2 /MTRA:3 
10/12VAC Nominal 
0.8mA max. (per sensor) 
lk, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 
MTR Output delay 

MTRA relay output 
MTRA Output delay 

Relay contact rating 

Relay contact life 
Terminal size 

2 contact sets : 1 N/O & 1 C/0 
0, 2.5, 5, 10, 20, 40, 80, 160 sec 

2 relays : both N/O 
Pump: 0.5, 10; Alarm: 05, 15 sec 

250 VAC 
5A Resistive, 2A Inductive 
105 Operations 
2 x 13 AWG / 2.5mm2 

Display 
LEDs: 

MTR 
MTRA 

Power On Pump Alarm 
Green Red 
Green Yellow Red 

Physical Product: 
Dimensions 

Mounting 
Enclosure 

2.7/8H x 1.3/4W x 4.1/2D (Inches) 
72Hx45Wx114D (mm) 
DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
Makrolon (self-extinguishing) 

IA 

Power Supply: 
Supply Voltage AC 
Power Consumption 
Supply Voltage DC 
Power Consumption 

24, 110, 240, 415VAC* - 50/60Hz 
3.5 Watts max *(MTR only) 
12 or 24VDC, 
3 Watts max 

Environmental Range: 
Centigrade - 10° to +60°C 
Fahrenheit +14° to +140°F 

Unique two-sensor operation (MTRA only) Available Models & Ordering Information 
Pump and alarm can be controlled using two or three 415VAC MTR-1 n/a 
sensors. Two-sensor operation is ideal for budget 240VAC MTR-2 MTRA-2 

applications or where space is limited. 110VAC MTR-3 MTRA-3 

24VAC MTR-4 MTRA-4 
DIN rail or screw mounting 24VDC MTR -5 MTRA-5 

Low installed cost 12VDC MTR-6 MTRA-6 

MuLTITRODE 

MultiTrode Pty Ltd Australia 
Brisbane Technology Park 18 Brandt Street 

PO Box 4633 Eight Mile Plains Qld 4113 

Tel: +61 7 3340 7000 Fax: +61 7.33:40 7077 

sales@multitrode.corn.au 

MultiTrode Inc USA 

6560 East Rogers Circle 
Boca Raton Florida 33487 

Tel +1 561 994 8090 Fax: 561 994 6282 

sales@multitrode.net 
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LTITRODt MTRIMTRA installation & Troubleshooting 
'Imam saw: 

1 Introduction 

The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation. Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 
There are 10 screw terminals on the unit. Facing the relay as 
shown, we look at the bottom terminals (left to right): 

Lo - (Charge mode). This is the point when the probe is dry 
the relay will turn on. 

Lo - (Discharge mode). This is the point when the probe in the 
tank is dry the relay will turn off. 

Hi - (Charge mode). This is the point when the probe in the 
tank is wet a relay will turn off 

Hi - (Discharge mode). This is the point when the probe in the 
tank is wet a relay will turn on. 

C - is common earth. All earth bonding must be terminated 
here for correct operation. 

" L " is live" (240V AC) 

" N " is "neutral" (240V AC) 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 

3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 &2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 

DIP switch 6 controls the charge/discharge function. Set "ON" for charge, and "OFF" for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15,16 & 18 

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are 
triggered simultaneously. An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 dosed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 

Contacts 25 and 28 are.used to control pump states. Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 

4.1 Discharge Mode - DIP switch 6 set to "OFF" 

Figure 1 - Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi). The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side. The pit is empty with PB1 
completely dry. Dipswitch 6 is set to "OFF." 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow. The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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MTR/MIRA Installation & Troubleshooting 

4.2 Charge Mode - DIP switch 6 set to "On" 

it7 
Gravity Outflow 

.;\ 

Pump Contactor 

Ground Level 

Pump Inflow -11 
Figure 2 - Charge Mode 

Note: "C" is connected to common bonded earth. The unit will not operate correctly if not earthed. 

Let's look at the same relay but in a tank that is 
charging (DIP 6 is now on). See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands "x" metres above the ground. 

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm (Discharge Applications Only) 

Figure 3 - MTRA Operation 
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ULT:ITKODti' MTR/MTRA Installation & Troubleshooting 

The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode. The planned application is to close a contact to illuminate a warning 
alarm light.. Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3 
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur. If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common installation Problems 
The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using the bridge testing line technique" remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DlPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay 
box, observing all safe electrical practises. You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo - nothing should happen (if it does return the relay for replacement or repair.). Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair *). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom This is the most common problem encountered with relay set up 

sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired 

almost straight away. into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the Check the sensitivity level set on the relay, some times the level is 

pump will not turn on even though I am sure the set for foul water but due to changes in the flow the water 
probe Is wet. becomes grey or clear, try changing the setting from 20K0 to 

801(0 and monitor the results carefully. 

If you have completed the test schedule for the relay and it passed 
All wiring is complete and all DIPswitches have then check the wiring to the sensors for this is now where the 

been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

ULTI RODE 
Leaden ta'Perrii, stortim kisailien;etrt recnniiiogy 

MultiTrode Pty Ltd-Australia Sydney -- Australia MultiTrode Inc-USA 
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090 
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282 

E-mail: salesnmultitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: salesamultitrode.net 

MTR Installation_AU+US y1-0-0.doc 13-May-2005 Page 4 of 4 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 214 of 367



 

The MultiTrode Probe 
MultiTrode probes are 
unsurpassed for rugged 
reliability, cost effectiveness 
and simplicity. Designed 
for the tough, turbulent 
conditions found in water, 
sewage and industrial tanks 
and sumps, the probes can 
be found in the simplest and 
the most complex water 
and wastewater management 
systems around the world. 

Low maintenance 

Simple installation 
Excellent in turbulence 
Short & long term cost savings 

Environmentally friendly 
Safe, low sensing voltage 
Unaffected by fat, grease, 
debris and foam 

Positive pump cut-out 
Safe - MTISB Barrier 

Reliable in all conditions 
Operation is unaffected by build up of fat, 
grease debris and foam, which causes other 
systems such as floats, bubblers, pressure and 
ultrasonic transducers to fail. Turbulence does 
not affect the probe operation. The rugged, streamlined 
design eliminates tangling and is ideal for confined spaces. 

Positive pump cut-out 
Operational consistency is important to longevity, low 
maintenance and cost control. The positive pump cut-out 
ensures pumps are turned off at the same level every time. 
This avoids damage due to pump over run and the cost of 
additional control equipment. 

Safe for people and environment 
The extra low sensing voltage ensures operators and 
maintenance staff are protected. All MultiTrode products 
are environmentally safe, containing no mercury or other 
harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 
makes MultiTrode one of the most efficient level control 
systems available. Plus robust construction and longevity 
ensures continued cost savings when compared to other 
systems on the market. 

MULTITRODE 

Standard and custom probes 
MultiTrode manufactures a wide range of standard probes, 
from a single sensor (200mm) to a ten-sensor probe (1000mm 
increasing to a maximum of nine metres). Custom probes can 
be manufactured to suit your requirements. 

Installation 
Installation is straightforward. Probes are easy to install 
without entering the wet area. The probe is simply lowered 
in from the top and suspended by its own cable, using the 
mounting kit supplied. 

MTAK-1 Mounting Kit (Supplied) 

The mounting bracket is a standard 
accessory supplied with all 

multi-sensor probes (not 
standard with 0.2/1-xx 
single sensor probe). 

The MTAK-1 mounting bracket has 

an integral cleaning device. All metal 
components are stainless steel. 

MTAK-2 Mounting Kit (Optional extra) 

This extended bracket 
provides up to 300mm 
extra wall clearance. 
This bracket is not 
included as standard 
with probes. 

Ordering Examples and Information 

Model 
Code 

Probe 
Length 
(m/in) 

Sensor 
Separation 

(mm/in) 

Cable 
Length* 
(m/ft) 

Number of 
Sensors 

0.2/1-10 0.2/8 N/A 10/33 1 

0.5/3-10 0.5/16 150/6 10/33 3 

1.0/10-10 1/40 100/4 10/33 10 

1.5/10-30 1.5/60 150/6 30/100 10 

2.0/10-30 2/80 200/8 30/100 10 

2.5/10-30 2.5/96 250/10 30/100 10 

3.0/10-30 3/115 300/12 30/100 10 

6.0/10-30 6/224 600/24 30/100 10 

9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft 

Probe Length 
(meters) 

2.5 

Sensor Cable Length 
Points (meters) 

10 10 

www.multitrode.com 

MultiTrode Pty Ltd Australia 
Brisbane Technology Park 18 Brandt Street 

PO Box 4633 Eight Mile Plains Qld 4113 

Tel: +61 7 3340 7000 Fax: +61 7 3340 7077 

sales@ mu Ititrode.corma u 

MultiTrode Inc USA 

6560 East Rogers Circle 

Boca Raton Florida 33487 

Tel: +1 561 994 8090 Fax: +1 561 994 6282 

sales@multitrode.net 
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MOLTITRODE 
- OW** re*.Mff 

Product: MulliTrode Probe 

Notes: Correct probe installation and troubleshooting 

Probe Installation & Troubleshooting 

Correct Probe Installation 

1.1 Important Notes 

Hang probe in turbulent area of wet well 

Do not install the probe in a stagnant area or corner where grease and debris may collect. Stilling 
wells are not suggested. 

Ensure a minimum of 300 mm (12 inches) clearance from any surface 

Ensure bottom of probe is 12.5 mm (1/2 inch) above minimum pumping level 

Do not use the bottom sensor as earth or ground 

The Probe cable must be buried (outside the well) in a separate metal conduit and shielded for 
correct operation of the level-sensing device 

Most pits are adequately earthed or grounded and do not require any reference rods, however PVC 
or Fibre Glass Tanks without pumps or metallic grounded pipe require reference rods 

2 Probe Location 

Stainless 
Steel Bracket 

Flexible 
Probe Cleaner (A) 

For best results e- 
instail probe 
close to inflow 
(But not directly 
below inflow) 
to achieve self 
cleaning effect 

Minimum 
Pumping Levels- 

Figure 1- Locating the probe in the vessel 

Approved 
Cable Seal 

Stainless 
Steel Hook 

Cable Tie 

Cable 
Probe 

IMPORTANT 
Ensurel2 inches 
(300mm) clearance 
from pumps and 
other surfaces to 
eliminate tangling 

Ensure that the 
bottom of the 
probe is Me inch 
(12mm) above 
minimum 
pumping level 

The MultiTrode probe is designed to be supported on its control cable (see Fig.1) from the Suspension/ 
Cleaning bracket supplied with the probe. It is desirable for the probe to be located near the inflow in a 
reasonably turbulent area of the wet well. 

The inflow should not be allowed to run directly on to the probe, but the surface agitation of the inflow 
area is beneficial in keeping the probe clean. Before deciding on the probe location, the wet well should 
be pumped down as far as possible and the probe suspended from its approximate position to ensure 
that adequate clearance exists from objects in the pit. A minimum of 300 mm (12 inches) clearance 
should be maintained from any conductive surfaces. 
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MULTITRODE° 
node. Weemom t.".wf/ 

Product: MultiTrode Probe 

Notes: Correct probe installation and troubleshooting 

3 Mounting 
Fix the Suspension/Cleaning Bracket (Fig.1) on to the inside of the wet well, ensuring the clearance form 
covers and the ladder access. To mount the probe, first thread the cable through the stainless steel hook 
provided. Place the hook onto the mounting bracket or eyeball and adjust the cable length until the 
bottom of the probe is 12.5 mm (W) above the minimum liquid level. 

Fasten the cable to the hook using cable ties. Draw the loose end through the conduit to the control 
panel. 

4 Cleaning 
Provide sufficient slack in the cable to allow the probe to be drawn through the cleaning bracket (Fig.1), 
or taken out of the well for cleaning. MultiTrode systems are designed so that the need for probe 
cleaning is greatly reduced or eliminated. This is achieved by correctly, positioning the probe and 
selecting sensitivity on the level controller. 

5 Accessories 

5.1 MTAK 2 Extended Mounting Bracket 
The MTAK-2 (Fig.2) is an optional extra. It is made from 2.5mm (1/8") 3/16 stainless steel and can be 
used with all multi-sensored probes to give a greater, free-swinging area. It has an in-built squeegee 
blade style probe cleaner and includes stainless steel hook and cable ties. 

Figure 2 - MTAK 2 Extended Mounting Bracket Kit 

6 How the MultiTrode Probe Works 
As the level rises and contacts the probes sensor/s a circuit is completed. 

Figure 3 - How the probe works 
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MOLTITRO..DE, 
Lofts 

Product: MultiTrode Probe 

Notes: Correct probe installation and troubleshooting 

7 Probe Theory 
The probe is manufactured from uPVX moulded Housing incorporating 2 sensor points of Avesta 254 
SMO high-grade stainless alloy. 

The probe has no moving parts and no electronic components inside; the probe utilizes the conductive 
state of the liquid to complete a circuit. 

If tank is PVC or fibreglass and has no metal grounded objects such as pumps, then the system will need 
a ground reference rod. MultiTrode suggests a 6mm stainless steel rod suspended in liquid, then 
grounded. 

8 Trouble Shooting 

Controller falls to activate 
(when expected) 

Remove probe connection from controller 

Short circuit the probe inputs on the controller to ground, start with p10 working 
your way down to p1 

Does the controller activate? 

Note: 

No, Setup problem or actual faults on controller - go to trouble shooting guide or 
the product manual 

Yes, This means controller functional - while the probe (or probe segment) is 

immersed measure the resistance to ground of that sensor with a high 0 
resistance meter. 

Is it open circuited? 

o Yes - end of issue - wires faulty - check for damages cables 

o No - Check grounding on earth rod in pit, and grounding on Controller, check 
for earth continuity across installation 
External contamination such as excess oil can insulate probe in areas such as 
wash down plants and workshops for diesel motors. 

Pumps activate prematurely Note: 

Check sensitivity setting on controller. Set to next lowest setting. 

This is caused by external contaminates of sticky composition, and also very 
conductive - can cause premature activation in some industrial applications. 

Excessive fat build-up on probes Move probe to a more turbulent area of pit, preferably close to inflow 

Probe works erratically Note: 

Check any junctions in probe cable, especially where moisture can penetrate. 

Running the probe cable in the same conduit as pump power cables can 
cause inductance into probe cable and give false readings. 

High alarm activates after some 
delay when sensor is Immersed 

Note: 

Check build-up on sensor - clean 

This may be caused by some areas containing heavy sludge such as finals of 
treatment plants, the sludge can, over extended time, dry out over sensor. A 
delay of 20 to 60 seconds can be experienced due to moisture slowly 
penetrating build-up. Increasing sensitivity will also remedy the problem. 

MultiTrode Pty Ltd-Head Office 
Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au 

M ULTITRODE 
it;:iters Pump Stattoo AlineirinencliChiojogi 

MultiTrode Inc-USA 
Ph: +1 561 994 8090 
Fx: +1 561 994 6282 

E-mail: sales @multitrode.net 

Visit htto://www.multitrode.com/ for the latest information 
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& P Richardson Industries Ply Ltd 

6.2 Maintenance Procedures 
This product is designed to operate under specific environmental, supply and load 
conditions. Should these conditions change, consult a licenced electrician or electrical 
engineer before operating this product. 

These procedures are to be performed only by a licenced electrician as they may expose live equipment. 

The Switchgear and Controlgear Assembly is essentially maintenance free, however the 
following safety measures and routine maintenance is recommended. 

Where fitted, ensure cabinet vents and filters are clear and clean. 
During operation, ensure all doors and covers are secure and closed. 
All faults are to be investigated and repaired by an appropriately licenced 
electrician. 
All components to be operated in accordance with manufacturers data. 
The protective devices within switchboards are designed to operate in the event of a 
short circuit or overload condition. In the event of these devices operating under 
such conditions the deviCe or devices must be inspected and tested by a suitably 
trained person to ascertain its condition prior to reconnecting the protective device 
to the supply. 

Periodic checks should ensure 

The switchboard is clean and free of any contaminants, which could reduce the insulation 
properties of the switchboard. 
All entries are sealed to ensure no vermin can enter. 
There is no evidence of overheating, arcing or moisture. 
The earthing system is maintained and is adequate to allow correct operation of protective 
devices. 
Insulation resistance is maintained to appropriate levels. 
Check terminations for correct tension. 
Test operation of protective devices. 
Re-calibrate instrument loops as required. 

Refer to AS-CONSTRUCTED electrical drawings for details of protection equipment 
settings. 

No special tools or equipment are required to perform routine maintenance. 

1379800.MAN.doe Revision 1 Date: 31/05/2006 4:18:00 PM 
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PFC CONSTRUCTIONS OTY LTD 

CUBICLE FAN TYPE 

FAN TYPE: 

COSMOTEC 
MODEL GKV 3000-220 + GKF - 30 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 220 of 367



 

GRUNDFOS SARI 2 

The SARI 2 is a combined monitoring device for 
motor insulation resistance and seal oil water 
content for sewage water pumps. 

The SARI 2 is small and easy to install. It 
provides local warnings as well as relays the 
data to all major control and monitoring 
outstations like PumpManager 2000. 

OPERATION 

The SARI 2 monitoring device supervises the insulation 
resistance of motor stator windings. The SARI 2 is simply 
wired between one of the mains phases and ground. 
The resistance is measured when the motor is stopped 
and disconnected from the mains. While the motor is 
running, the monitoring is halted and the latest 
measurement is valid until the pump stops again. 

The SARI 2 also continuously monitors the water 
content in the seal oil chamber when connected to a 

proper oil conductivity probe with the standard 
4...20mA output. Grundfos highly recommends to use 
the most modern OCT 1 oil condition transmitter, that 
easily bolts on to large Grundfos sewage pumps. 

The monitoring function can be limited to only one type 
of use, if required. The SARI 2 is normally mounted on an 
DIN rail of the pumping station's control panel. 

NOTE Please note, that the insulation resistance 
monitoring can not be used with pumps 
continuously connected to frequency 
converters. The internal resistance of the 
converter itself disturbs the measurement. 

INSTALLATION 

The SARI 2 Is Intended for both stand-alone alarm use 
and for interfacing with a remote monitoring system. 

STAND-ALONE USE 

For the stand-alone use the two separate alarm limits 
can be locally adjusted from the control knobs. The SARI 
2 has one green and one red indication lights for each 
control. In the stand-alone use the lights indicate the 
measured value in respect to the alarm limit as 
described in the table beside. Normally, when the pump 
is fully operational, both the green indication lights are 
continuously on. 

The SARI 2 has a local alarm output, which is a potential 
free, normally open relay contact. The output is common 
to both controls. This can be used for relaying the alarm 
and/or for stopping the operation of the pump. 

The SARI 2 provides detailed information on the 
condition of the winding insulation as well as 
on the seal leakage before alarm levels are 
reached. This again provides an early warning 
for maintenance and enables prediction of the 
required service actions. 

BE >THINK >INNOVATE > " u ED IF C:I 
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F'ROV'DE SOLUTIONS FOR PUMPING OF MUNICIPAL 
SEWAGE. RAW WATEk ANU INDUSTRIAL EFFLUENTS AS 
WELL AS PROCESS EQUIPMENT FOR SEWAGE TREATMENT 
PLANTS. WE MANUFACTURE SUBMERSIBLE PUMPS UP TO 
600 kW FOR FLOWS UP TO 3500 LA. 

USE WITH REMOTE CONTROL & MONITORING 

Additionally, the SARI 2 monitoring device has a 
transistor output giving a pulse width modulated 
information on both measurements for the 
PumpManager 2000 or other suitable telemetry system. 

The Pump Manager 2000 continuously receives the 
measured data, compares them to the pre-set alarm 
limits and stores into the local memory. The alarms are 
given within seconds at the display and the control 
lights. They are also provided to the alarm relays of the 
PumpManager 2000 outstation as well as to the 
manager system, if used. In this configuration the alarm 
limits are set at the outstation as parameters and the 
control knob adjustments are not valid. Therefore, when 

O the SARI 2 is used in conjunction with the 
PumpManager 2000, it is recommended not to use the 
alarm relay of the SARI 2 for stopping the pump. 
Including the measurements from the SARI 2 requires 
modification in the standard program of the 
PumpManager 2000. 

The stored data can be further relayed to the manager 
system for the trend analysis by the manager system 
software. The values are daily averages of the 
measurements. 

0 

CONTROLS 

Both insulation resistance and seal oil condition 
measurements have control knobs for adjusting the 
alarm limits for the stand-alone use. 

The setting range for seal oil condition is 5...60% H2O. 
The recommended alarm limit is 20...40%. 

The setting range for insulation resistance is 
100ki2...10Ma The recommended alarm limit is 
2...5Ma 

FREQUENCY CONVERTER USE 

The continuous use of frequency converters prevents 
motor winding insulation resistance monitoring with 
the help of SARI 2 monitoring device. The SARI 2 is wired 
between one of the mains phases and ground. The 
resistance is measured, when the motor is stopped and 
disconnected from the mains. Therefore in installations, 
where the pump is continuously connected to a 

frequency converter, the measurement may present the 
resistance of the converter instead of the motor. 

The content may vary due to continuous product development 

OUR RANGE OF FACTORY MADE PREFABRICATED PUMPING 
STATIONS IMPROVE RELIABILITY AND MINIMIZE INSTALLATION 
TIME AND COSTS. OUR CONDITION MONITORING EQUIPMENT 
ANU INTELLIGENT PUMP CONTROL SYSTEMS WILL ENSURE 
LOWEST WHOLE LIFE COST FO 2 YOUR CR UNDFOS PUMPS. 

A 0 0 0 
7,1;,..., 3 2 

Rt on 
%Hp 

ii,SA102," 

Insulatibri 
Mb 

a,...., 

8 

www.grundfos.com 
6774 FR IJ 4015; 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 222 of 367



 

DEMAG .iiaii I 
Cranes 8r Components 

CE 

Operating-instructions 
Demag chain hoist DKUN 2- DKUN 5 - DKUN 10 - DKUN 16 - DKUN 20 
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Manufacturer Demag Cranes & Components GmbH 
P.O. Box 67 0-58286 Wetter 

Telephone (+49/2335) 92-0 - Telefax (+49/2335) 927676 

www.dernagcranes.com 

Please fill in the following table before first putting the chain hoist into service. 

This provides you with a definitive documentation of your Demag chain hoist 
and important: information if you ever have to contact the manufacturer or his 
representative. 

Owner 

Where in use 

- s, Model 

Serial number 

Main/creep hoist motor number 

Main hoist motor number 

Travel drive unit number 

Operating voltage 

Control voltage 

Frequency 

Wiring cfiagrarn number 

Direct control 

Contactor control 

Accornpanying documents Component parts list for Demag chain hoist 

DKUN 2 222 50144 721 IS :817 

DKUN 5 222 506 44 721 IS 817 

DKliN 10 222 511 44 721 IS 817 

DKUN 16 222 546 44 721 IS 817 

DKUN 20 222.516 44 721 IS 817 

08K Assembly instructions 206 485 44 720 IS 951 

Component parts list for DSK control pendant 222.380 44 721 IS 951 

Assembly instructions DST 206 165 44 720 15 951 

Component parts list for DST control pendant 222 142 44 721 IS 951 

DSE assembly instructions 214.214 44 720.1S 951 

Technical data for DSE control pendant 203 119 44 714 IS 951 

Test and inspection booklet for Demag chain hoist 214 280 44 720 IS 817 

Technical data 

Demag chain hoist DKUN 1 - 20 202 846 44 714 IS 817 

RU/HU/EU DK assembly instructions see page 54 

Assembly - Adjustment Dimensions 
8 

RKDK-EKDK low,headroom monorail hoist 202 876 44 714 IS 817 

CF 5 Technical data -.Assembly - Component parts 203 329 44 714 18 845 

CF t3 Technical data - Assembly - Component pans 203 209 44 714 IS 845 2 
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0 Foreword 

C E 
You have purchaseda Demag product. 
This chain hoist was manufactured in:accordahce with German and European 
'standards and regulations, e.g:Edkachinery Directive 98/371EC, and state-of- 
the-art engineering principles. 

Demag electric chain hoistS are of modular design. 

The main assemblies include: 

the gearbox 
the hoist motor 

the integrated electrics 

the chain drive mechanism 

the contfor pendant 
These operating instructions are designed to provide the operator' with appropriate 
instructions for safe and correct oPerationand to facilitate Maintenance. 

Every individual giVen the task of; tOriporting, installing, commissioning, operating, 
maintaining and repairing our chain " hoists and additional equipment must have read 
and underetaocl 

the operating instructions 

the safety regulations and 

-safety instructions in the- indiVidual bhaptersand-sections. 
The operating instructions Must jae available to the operating personnel at all times in 

order to prevent operating 'entre arid .to ensure smooth and trouble-free operation of 

0.1 Copyright 

0.2 After-sales service 

our products. 

These operating instructions must be treated confidentially. They; should only be used 
by authorized personnel. They May, only be entrusted or made available to third 
parties with the prior written consent of Dernag..All documents are protected Within 

the sense of copyright law. 

No part of this: documentation may be reproduced, utilized or transmitted withoUt 
specific prior consent. Infringerpen*:are an offence resulting in obligatory, compensa- 
tory damages. 
Alt industrial rights reserved. 

Our after-sales service will provide you with ail technical information .on Damn 
products and their systematic application. 

Should you have any questions regarding our products; please, refer to one of our 
after-sales service stations,,tharelevant representative or to our main office. 

Kindly quote the serial or order number (see test and irispection booklet, chain: hoist 
data plate) in any correspondence or for spare part orders. 

Specifying this data ensures that you "receive the correct information or the required 
spare parts. 

The relevant after-sales service station of Demag is specified for example on the 
back page of the test and inspection booklet. 

II 
r 

1 
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0.3. Liability for defects 

0.4 Limitations of liability 

These operatinginsbuctions must be read carefully before installing and putting 
chain hoiSla into operation. 

We.assumeno liability for damage and malfunctions resuffingtroro faitUre.to comply 
With the oPerating instructions. 

AnytiabiTrty claims for defects must be made by quoting the order number immedi- 
ately on:detecting the defect: 

lability claims for defects.are voidin the event of 
inappropriate use, 

:faulty devices or equipment connected orattachectto the chain hoist which are 
not Part:Of ourscope of supplies andservices,. 

use of non -genuine spare:parts and accessories, 

refurbishment or modification of the, chain boist unless approved:in writing by 
Darriag. 

Wearing:parts are not subject to liability for defects. 

All technicatinformation, data and instructions for operation contained in these oper- 
atinginstructions were up-tct.date on going toprint and are:compiled on the'basis of 
our &Vedette and to the best of our knowledge. 

We reserve the right to incorporate technical modifications within the scope of further 
development of the hoist units which are the subject of these operatind instructions. 
The information, illustrations and descriptions contained in these operating instrUC, 
tions are therefore only intended for information purposes. 

Thedescriptions and illustrations contained in this documentation do not necessarily 
correspond to the scope of delivery or any subsequent spare part delivery, either; the 
drawings and illustrations are not to scale. 

Only documentation belongingtO the actual ofder 

Weassurneno liatiilityfor defects, darnage:and malfunctions caused as a result of 
operating en-ors, noncompliance with these-operating instructions or omitted and/or 
inappropriate repairs andmaintercance. 

Wel expressly point out that only Demag spare parts and accessories approved by us 
may be used. Accordingly, .this also applies to other manufacturers' parts.supplied by. 
us. 

For safety reasons, the fitting and use of spare parts or accessories which have not 
been approved and unauthorized modificationand conversion of the, hoist unit; are 
not permitted; we assurne.no liability for defects or damages resulting: therefrom. 

.With the exclusionof any further claims, our liability for defects and other liability 
obligationsfor any defects pertaining to the products supplied or faults in the docu- 
mentation delivered or any negligence on our part are exclusivelY based on the Stipu- 
lations of the:original contract. Any further claims, in particular any and all claims for 
damages, are excluded with the exception of legal claims in accordance with 
product lability legislation. 
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0.5 Definitions Owner 

Owners (employer, company) are defined as persons who own chain hoists and who 
use them appropriately or allow them to be operated by suitable and instructed 
persons. 

'Operating personnel 

Operating personnel are defined'as persons entrusted by the owner of the chain 
hoist with operation and/or transportation of the equipment. 

Specialist personnel 

Specialiat personnel are defined as persons assigned by the owner to carry out spe- 
cial tasks such:rwinstallation, setting-up, maintenance and fault elimination. 

Qualified electrician 

Qualified electricians are defined as3persons, who owing to their technical training, 
knowledge and experience of elebbical Installations as well as knowledge of the 
relevant standards and regUtation%-laieable to assess the tasks given to them and 
identify and eliminate potential hazards. 

Trained person 

Trained persons are defined as.perions who have been instructed and trained, or the 
tasks-assigned to there' and on.thabossible hazards resulting.from incorrect handing 
and Whio.havErtiaen informed ab-Odt the reCiuired protectiVe devices, protective meas- 
ures, relevant regulations; codes of,Practice, accident prevention regulations and 
operating conditions and who haviajProven their qualifications. 

Experienced technician 

Experienced technicians are defined as persons, who, owing to their technical train- 
ing and experience, have sufficient knowledge of chain hoists.and are familiar with 
'the:relevant:national industrial safety regulations,. codes of practice. accident preven, 
lion regulations, directives,and.generaily accepted engineering standards enabling 
Them to judge the safe operating condition of chain hoistts. 

Qualified electriciansare defined as persons who, owing to their technical training, 
knowledge and experience of electrioal installations as well asknOwWyge of the 
relevant. standards, codes of practice and regulations, are able to assess the tasks 

_ 

given to them and to identify,and eliminate potential hazards 

Assigned eipert engineer (in the<Federal Republic of Germany according to 
BGV Da§ 23 '(VBG 8); for &Agin-Ming the S.W.P.) 

An assigned expert engineer is defined as an experienced technician specifically 
assigned ,by the manufacturer to determine the remaining duration of service 
(service life) of serial hoists and, oe-Carrying outgeneral overhauls of chain hoists 
(S.W.P. = safe working period). 

Authorized expert engineer (accordinglo BOY D6 § 28 (VBG 9)) 

in addition to the expert.engineerSof the Technical Supervisory and Inspection 
Board, an authorized expert engineer for the inspection of chain hoists is defined as 
an expert engineer authorizedbY the Industrial Employers' MUtual insurance 
Association. 

Chain hoists 

Chain hoists are systems used for lifting and:moving loads, such as cranes, crabs 
and travelling hoist units, rail systems: 

VBG (BGV 08) = Gerrnan Industrial ErnploSnars' Mutual Insuranos Associatioh responsible for the prevention 
of aocklents 

7 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 229 of 367



1. Safety instructions 

1.1 Symbols 

8. 

-, 
These_ symbols are used throucjhoutthe operating instnictions In order to visually 
indicate hazarti :warnings. 

Saftih: at work symbol 
This symbol appears in the operating instructions next to all instructions relating to 

- safety, at work Wherever apotential danger to life and limb exOts. 

FolloWthesejnstructions at all times and be parficularty careful and cautiOus . 
Pas onsafety:instructions to all persons entrusted with working on the chain hoist 
In additiqnto the safety instroctions, observe all general safety regulations at all ' 
times. - 
Warning against elecifical hazards ' 
Contact Wittilive parts can result in Immediate death Protective covers (04 covers 

enclosures) Marked with this sign may only be opened qualified electricians.- rr ' 
; i.OefOre'operiingali relevant operating, controL-feed'or other voltages must be 

Waming:ageinst suspended load 
. - . 

1,rt, person remaining in this danger zone rnay suffer serious InjulyiorAeath. 
This applies in particular to,non-positIve locked load handling attachments e.g. 
magnet and vacuum systems. In each case the special safetyte.n:drOPerating: 
instruations.contained in the operating instructions for the load handling attachment 
in question must be complied with.. 

1.2 Appropriate use 

hghakard for theinstallation 
Th1 symbol in the operating Instructions indicates all wamingi.whicklf not complied 

4:ii;itii; PrlaYresult indarnagelo the chain hoist& the load. : 

ft_ 

afcc 

aktri6:dialiitOlitsem only intended for lifting and moving loads and may be Used 
*".8SSi*iiijiycirVayelling,unit§. 

. - 

..`" Electridchaiii hoists May only be operated when in perfect working order by trained ,- ..- - 
personnel In accordance with the relevant Safety and accident prevention regulations. 

!11.11...na includes compliance with operating and Maintenance :conditions specified In' -- 

' '06:OP-Oia.tOd'..1:4trucwns 
;Chain hoists are induatrial equipment designed to be used with a rated voltage of up 
to 690 .VIOr alternating ' current. 

Powel'ifeecHs:Via power supply Roes (mobile cables open or enclosed power Con- 
ductor systems, cable &Urns). These systems are Iwo up to the terminals of the ise- 
latri§SwitOhtrriailisconnectiori switch, Isolating switch) The relevant isolating switch' 
must di when performing maintenanceirePair Work 
During !opi4atien or whenthe-main switch Is not switched oft electrical components 
inside enclosUres, motors,' sWitchgeas 'cabinets; terminal boxes, etc., carry -,. - 

dangerous yoltagei. This voltage May cause fatal injuries. 

Serious personal injury* damage to property may occur In the event of: .- ` -,- 

unauthorized removal of covers . 

inappropriate use of chain hoist, 
incorrect oneration,°,:, 

... 
.: . 

Insufficient maintenance, 
exceeding the maximum permitted load 
(The rated load capacity/S.W.L. is the maximum permittedload. Pay attention to 
the sum of the load to be lifted and the load handling attachment), . . 

... 

working on We pç i 

. 

- 

; 

, 

8 

!' 

-..'' 

, 

, - 

' 

. 

A.. 

°' 

:" 

' '.- 

- Advise operator's to avoidinching as far as possible. It might cause excessive wear' 
and premature failure of the chain hoist. Inching means giving short pulses to the 
motor to obtain small movements, e.g. when lifting loads or moving the traveling , 
hoist unit or the crane. 
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1.3 Prohibited practices 

1.4 General safety 
information 

Certain work and practices are prohibited when using the chain hoist as they may 
involve danger to life and limb and result in lasting damage to the chain hoist, e.g.: 

Unsafe bad handling.(e.g. swinging the load). 

Do not handle suspended loads above persons. 

Do not pull Or drag suspended loads at an angle. 

Do not pull free fixed orl6bStrildeci joarikWith the Chain hoist. 

Do not exceed the maximum, permitted load and permitted load dimensions. 

Do not leavesuspended loads unsupervised. 

Do not allow the chain to: un over edges. 

Do not use the chain as a load bearing sling. 

Always.rnove the chain hoist- ith push travel trolley by pulling on the load, bottom 
block or load hook assembly - never pull on the control pendant. 

Do not allow loads to drop when the chain is in a stack condition. 

Do not subjildt the control pendant to inappropriate mechanical loads, 

Transporting persons, unless lifting devices are specifically approved for transport- 
ing-persons, is not permitted. 

Do not tamper with or manipulate electrical equipment. 

Chajn hoists must be suspended in Such away that they.de not collide with 
stationary equipment and structures, e.g. when slevving jib cranes areslewed. 

Persons under the influenced bias., BkChoi or Medicines which affect reacticins 
must not install, operate,,put into service; maintain, repair or disassemble chain 
hoists:. 

Any conversions and modifications to the installation requirethe written consent of 
Dernag. 

Work on electrical equipment of: chain hoists may only be carried out by quaffed 
electricians in accordance with eiectrical regulations. In the event-of Malfunctions, 
chain.hoist operation must be stopped, the hoist switched off and the"relevant main 
,switches locked immediately. Defeds must. berectifiectimmediately. 
National accident prevention regulations and codes of practice and general safety 
regulations must be observed'when operating our"products. Important information 
and instructions are marked by corresponding symbols. Follow these instructions 
and/or safety regUlations inorder to, avoid: ccidents and damage. The operating 
instructions must be kept avallable'et' the place where the chain hoist is in use at all 

times. They Include significant aspects and appropriate excerpts from the relevant 
guidelines, standards and regulations. The owner must instruct his personnel appro- 
priately. 
Any failure to comply with the safetyinstructions stated in these operating instruc- 
tions can result in death or personal injury. 

'Observe general statutory and other Obligatory regulations relatingto accident pre- 
ventionand environmental o and basic health and safety requirements in 

addition to.those included in these operating instructioris.Such requirements may 
also relate, for example, to the handling of hazardous.materials or the provision/ 
wearing of personal protection equipment. Comply with these regulations and 
genefal accident prevention regulations relevant for the place at. which the chain hoist 
is used'and follow the instructions; herein when working with the chain hoist. The 
chain hoist may,still constitute a danger to fife and limb if it is not installed, operated, 
maintained or used approOriatelY by Personnel which haiie not been trained or 
specially instructed. The operating instructions must, if required, be supplemented by 
the owner With instructiona'and information (e.g. faotory regulations) relating to . 

organization of work, working procedures, operating personnel, etc. Supervising and 
reporting obligations as well as special operating conditions.must also be taken into 
consideration. 
Personnel assigned to working with the chain hoist must have read and understood 
the operating instructions and in particular, the chapter on safety information. 
All activities relating to chain hoists which are not described in these operating in- 
stn.)ctions may only be carried out by specialist personnel specifically trained for the 
particular chain hoist 
The owner must ensure that personnel work in, a safety and hazard-conscious 
manner in compliance with the operating instructions. 
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1.5 Selection and qualifi- 
, 

cation of operating 
personnel 

1.6 Safety instructions 
for installation and 
disassembly 

The owner must ensure that the chain hoist is only operated When in proper wortdng 
order and that all relevant safety niqUiiernents and regulations aii complied with 
Chain hoists must be taken out of service immediately lt functional defects or irregu- 
larities are detected. In.the event of a stoppabele.g:If detects regarding safe and 
reliable operation are detected in emergency Situations: in the event of operating 
malfithations, for repairs and maintenance purposes, if damage is or after 
finishing work), the Operaior/exr;drieheed technician'muat carryout all prescribed 
safety measures (e.g.: for operating outdoors, ensure wind drift safety catch is 
fitted) or observe that,they.are automatically serried out PersOnal,protective clothing 
must be worn as necessary presiiiqiiired by regulations Personnel must not wear 
loose clothing, jeWellefyinolOaitig'iffigi or !dig hair hoOi6. Injury may Occur, for ax 
ample by being caught irdrawh intei.the mechanism All safety and hazard 
information and recommendations on the chain hoist at access points and 
connection switches must be maintained incomplete and legible condition. Inching 
(1.e. giving short pulaesAo.the motor) must always be avoided limit stop 
devices;(e.g: slipping Clutch or emergency limit switch) must not be approached in 

nortnal operation. 
Modifications, additions to and conversions of the chainhoist-which may impair 
safety in any way mu* not be 'denied out withixittheoCifidenibf pernag. This also 
applies to the installation and adjustment of safety deifice-ges.Well,as for performing 
welds on load bearingparts. Safety devices must not be rendered inoperative. 
Only genuine,Demagspare parts may be used ' 

Observe prescribed deadlines or those specified in the operating instructions for 
routine checks/inspections: 

For Independent,operation or maintenance OftheChain hold, the owner may only 
employ persons 

.who are, at least .10"3rears cif ege 
. . 

. who are mentally and physiCakaUltable, 

who have been instructed in theoperation or maintenance of the chain hoist and . 
have proven their qualification to the owner In this respect (in-addition totheoreti- 
cal training, InstructiOn also includes sufficient practical operating experience as 
well as acr.,quiring the:ability to identify defeCtS WhiCh.dre a haand tO safe opera- 
tion), 

who can be expected to carry out the work assigned to them reliably. 

The owner must easignoperatingend maintenance personnel-to their relevant tasks.' 

Installation and disassembly work may onlybe'performed by experienced 
techniaiana. 

Installation and disassembly work Must be coordinated by the person 'carrying out 
the work and the owner Within the scope Of their responsibility. 

The working and danger zone must be made safe: 

' the installation.m6St be' belated:in accordance With the. relevant electrical 
regulations. 

Customer-specific reaulations must be observed. 
Only appropriate tested and calibrated tools and equipment may be used 
The electrode holder and earth must be connected tOthe same assembly when 
welding work is carried out If the current flow is returned via protective conduc- 
:tors, screening elements or anti-friction bearings, serious damage may be caused 
to these or other components. 
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1.7 Safety instructions 
when first putting the 
hoist into: servimafter 
completing insiallitiori 

1.8 Safeti instructions for 
operation 

The working and danger area must be made safe. 

First check that the voltage and frequency specified on the data plates match the 
owners mains power suppty. 

All clearance dimensions andsafety. distances (see approval drawing) must be 

checked before putting the hoist into service. 

When, putting the hoist unit into service. it may be necessary to Perform work in 

the danger zone. 

In the course of putting the hoist unit into service, it may be necessary to tempo- 
ranly render safety devices or features inpperative, 

It must be ensured that only trained personnel are employed for putting the hoist 

Unit into service. 

The operator must check-the furiation of the brakes and emergency limit stop 
devices befcire starting. vvork. 
All instructions and measures debtribed in the operating Instructions with regard to 

safe operation end items.Concerning.genenal safety and accident prevention:which 

hale to be observed before, during and after 'putting into service must be &idly 
complied with Any failure to corn*. can lead to accidents resulting in fatalities. 

Chain hoists must be taken out of service irrirriediateiy or not put into operationif any 

defects relating to operatingiatatiand reliability are detected. Safety deviOes.must 

not be renderedilnoperative or modified in contradiction to their intended use, 

Oniy operate ahain hOistt WhenteltProtective devices and safety-relevant eqUicknent, 

eg. movable protective devices and emergency -stop devices, fitted and fully 

functioning. 
.Anybody who identifies an iinmediate danger of personal injury must, actuate the 

emergency-stop button without.delay.,This also applies in the case of damage 

occurring to parts &the instaflatieri and equipment which makes immediate 

stoppage, necessary. After:ap'"eTer4ency-stop-, the operator must not switch on 

and restart the chain hoist uniltana*rienced techrildan4t satisfied that the cause 

Which led to actuation of thiSfUnation has been rectified and that continued operation 

of the installation constitutes no fddher hazard. 

Chain hoists must be switdiedciff Irninediatelyln the event of the killowing faults: 

In the event of damage' to: electrical devices and cables as well as parts of the 

insulation. 

In the event of .brake ancisafetY device failure. 

The chain,hoist is provided with.e.tlipping dutch as overload protection. 
. 

In the event Of overlOad,lhe folloWing situations May occur: 

1. The load it not lifted, tficrapping dutch responds: 

2. The load is.lifted, hoWev.eriafter switching off-the lifting motion, theloadslowly 
moves downwards. In this case,.the load must be immediately deposited by 

actUatinathe control sWitoh. 

MatWtiorr. Thaslipping.ciutch must.be readjusted or overload has occured. 

Beforaswitching ori/puttingintcdperation of the chain hoist it'must be ensured that 

nobody is endangered by operation of the hoist. 
If the operator notices persons Who may be exposed to a risk to health or personal 

safety by,operation of the chain hoist, he must suspend operation immediately and 
may not resume operation again until:the persons are outside the danger zone. 

Before putting chain hoist intooperation, the operator, must besetisfied that the 

installation:is in safe and correct operating condition. 
Work on chain hoists may only be carried out wheninstruations to this effect have 

been issued, When operatiOn and function of the chain hoist have been explained 

and when the working and danger zone has been made Safe. Coding dipViceS, such 

as ventilation openings, May not be rendered permanently inoperativele.g. covered 

or doted). 
Special local conditions or special applications can lead to situations which were not 

known when this chapter was written. Insuch oases, special safety measures must 

be implemented by the.owner, 

11 
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- a i r r, 

1.9 Safety instructions for MaintmaPP3 messo. saisfOefned,'as:reguW malnlenanoe,'InsPeoboirdvwfe. Par 
maintenance -work. p- v{ 

Mechanical and electrkial repairi'endMaintenance work may :only be:carried:out-by 
.--appipPriatatitrained Oersonnet3expicrie'ncati techniciansf;-,t.i, 

Adjust nentiain tenanCe.and lSpecti5n activities and irsiect4 deadlines i ng, 
speciftcati s concerning Of Prts/sesEPPlies',100becn'ttie oPeret- 

- 

ing instructions: must be'obsetqad.':' 
EnsUre that all electricarcOrtiponents are de-energized before commencing work on 

work the'CWain hoist haS bed) dorn- 
Plated, opelitiOref7th-e must not. reairne until, the owner has given 
prpval to this`,effect. 

. - 

unautnortied persons must bqPPStill?itefI fur .9eirYing Out work on machinery or 
parts of the chain hoist,beforeTitarting'all 'repair and maintenance wark;`the clam 

, hoist must be switched'off;Ttalen.out of bperation'andseciure(SWitChesrndif be :. 

lOOsied):46:466fabciii4iiiiI6rirn4IttiriYedicititiing into opeiation:(ratarfil 

' 
, 

12 

It must be ensured that 1' :.1 ,-- i.,",,--: , .',,.. . ilk 1--,:...-t1 "" -... - . ,-, -. '.. . --; ., =7 -',..'"-..' -,-.'. ,,-. ".-4.:, , ..'`1!..,- ....' ../(1-T.-,.,.. 'the chain.hoist.IS.SWItched;Off aiiticheokeilthaf it Is'de--energized eAd;"in.sbeeral; - 

cases; ;tailed. - ..", 7---",-,...., ,, ; 7 7. ' ...' 1......:.7ii,k .. i -,,, , --,,,,-.- ,-. 
, . '. .'. I ' -f-^-,71:'-" 

..."' ' -"-;:- t: 'fe:6-. .' . 

.rnOritg'pirrti are stationary and stopped : if;::- - 
"r r? . :., 

,. 

_rnoving,partS'...erinol...ptcytI.TOXing_.wfjlt 
Tr.t,al..,n_tPnclnce work is be f" 

the power. supply cannot be aCcideritafly:fietored,ds:longai;tha hoistuilit has 
been taken out. of service for:mairiterianceliigt00-ir. purposes: 

2 . . 

EnSure that operating'and auxiliary materials aswell as' pare 
of. Ina Safe and environmentally:SO6-nd way 

- ' ' 

IiistiUctlonafor repair work inrythe course of operation , 

Thadanger zone must be'rharked off with red/White' safetKchatrs:ot safety 
indicated with ; 

In each indirictUal Oaietfie owner or the person'iPeCified by him must 
the relevant may be cernad:6416:6e k ' 

.., r of,personai injuryeowrng to -the particular local conditions i, 
, 4.To avoid iniUlY only. SS Pei lbr.at_eg appropriate too le ElPciaux11 filrimat4 Oriels for" 

Maintenance, in. *Action ang.'re'Pair purposes r, 

;. 
7,:,.tf there. is a risk of ,objecte falling; the danger zone must be made safe, 

.Maintain )sufficient safety. di stance to rotating parts e'to prevent clothing, parts, of the 
...body or hair-becoming eritangted'"'" ' 

; @c1 latn. and sparks the' itY,of -deaninaTerlients and 
flammable o(partsiliablttkdefeMiatiOn (e:g 'wood ,plaeif'' 
as well as ineelect ical 
gasep may evolve ofilitiitatieer*Ibe g ; 

4 ' - ; : 
, 

0,41 

. . 

Additional 
. __ 

. . . , 

, ..- 
1'44- fiiiripair\413ileoes eleZtliCal equipmVnt , Adtritional instru....,ns. 

_ 

''. 
''' ihiptieffied-aM0erage and tripping 

. characteristics . .. 
56iiise,ganuirio'fusefinirs wl. 

repaired 
-. 

and must be tia1aced by. 
... r i _. 

'ectiv'-' ' 's el r *ks niiist-net be 63paie9d or Orglg 
- .. .. . i..4dfr .4 6,' De- f 11.1kielltn the .'6416"---ty:;ei Switch off &ie.:mil hoist immediately in thepv. en : 

' '' ' -fuse I ' supply' . the electronic aril electricarcomPo- 4- -.-POW ''- er, * &irons. Work on 
41661684friticajoreciij- fbn51:69H 14-6,4)i_ip'aly- ',lib .EicaiTled' Otit. by qualified eie-CirjCi'arliii it irispection; -: .-= . 

maintenance aiie:"ii...relo* ,WOrk..!S ,,-? be carried out on parts of char; '..h:.,hrieisq these must ... 
.-. 1 157-16'sthibeci by regulatiohs;;.bp isolated, Firslver-ifY the.s6f844t-tFletch3131f;7-1?-'s 

, fr6m'ilie .i.,Isppii,, befOraogrnrr,1911°ing' 
- 

The electrical:eq 
-1 t Defebie iech.kslobse- ' - 'hoist must be inspect ed and 

,. , 6-cmed 
'd checked at re guar in s. 

conrie8tion. S-,diiiiaed.',09teS and Yv,..97 contactors 'F'Pst r:. 

I ^ 
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Since it is possible that after a longer period of operation the switching points of 
relays (time, frequency, mohitoring relays) change due to ageing of the components, 
the relay switching points in circuits raleyant to safety must be checked at regular 
intervals. 

Bectrical equipmentspust be replaced as a preventive measure on reaching the limit 
of its theoretical duration of service (Service life). 

if work has to be carried out on We parts, a second person must be available in 

order to, actuate the emergency-stop button or mains connection switchitsolating 
switch' for valtagqcOsconnection in an emergency. 

The second parrn must tiafiarr resuscitation measures. 
pply. use Insulated tools. 

- Before diSconrieCting.and connecting eleciricat plug-and-socket connections, 
always dlscorinect them.fr6rrilifi supOk(ti:iis'Cioee' nitifivly to mains connections, 
ProVicledtheidonot rePreqnt'aikntjeroui:6bniebi +;ottage in the sense of the 
Safety regUlationS). 
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2 Technical data 

2.1 Designation 

3 4 9 10 11 12 13 14 15 

27787.tif 

1 Electrical equipment cover 5 Chain guide 9 Rotor 13 Brake cup 
2 Electrical components 6 Suspension eye 10 Shaft 14 End cap 
3 Slipping clutch 7 Intermediate flange 11 Brake shims 15 Fan cover 
4 Gearbox 8 Stator 12 Cooping 16 Chain 

2.2 Explanation of chain 
hoist designation 

EU DKUN 2-250 K V1 1/1 F4 143 28 

Trolley travel in rn/min 

Flange width of girder in min 

F4 creep lifting 1 : 4 (pole-changing) 

F6 creep lifting 1 : 6 (pole-changing) 

Number of falls from chain drive 

Total number of chain falls 

Hoist speed 

Motor type: K = squirrel-cage 

SWL on loaded chain fall 

(tor 1/1 reeving) 

Range 

Size 

Load supporting means = chain 

Universal 

Demag chain hoist type DKUN 

U - Standard-headroom monorail hoist -. 
K - Low-headroom monorail hoist 

E - Becnc travel trolley 

Push travel trolley 

8 
0 

-CF = Click-fit 
si 
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2.3 Selection criteria 

The load spectrum 
(in most cases estimated) can be evacuated in ac- 
cordance with the felloWingdeSnitions: 

1 Bgtit 
Host rifts which are usually subject to very ernial 
be and in a:ca:104nel cases oily to =Amur!" 
loads. 6" ' Sinai partial load 

,Small dead load 

Operating tine 

.2 medium 
'Hoist units which are usually subject to smell loads 
but rather. often to urn loads. 

Heavy 

Partial bad 

Midun partial bad - 

kledturn dead bail 

O trine 

3 heavy 
Hoist units Which are usually subject tome:rum loads 
but frequently to Makin= bads. 

Heavy dead Iced 

Operating tirne 

4 very heavy 

1-loist unite Which are .usually subject to maximum or 
almost rredmurn loads. 

VoY.hETY 08E0 load 

Operating time 

The size of the hoist is determined by the load spectrum, average operating time per 
working day, SWL and reeving. 

1. What are the operating conditions? 
2. What is the specified SWL? 
3. To what height must be bad 6e lifted? 
4. What is the required lifting speed? 
5. Do the loadd need to be lifted and lowered with high precision? 
6. Is'horizontal load travel required? 
7. How is control to be effected? 

The (soup is deterrrined horn the operating time and bed spectrum. 

Load seer rri Average opaaling time per day h Waning hours 

1 hot4 up to i up to 2 24 4.8 .8-161 

2 medium' up to.0,5 up to 1 1-2 2-4 4-8 

'teary up to 0,25 up to 0.5 0,5-1 1-2 2-4 

4 very heavy un-t.O. 6:12 up to 0.25 025-0.5 0,5-1. 1-2 

Group of mechanisms to FEN 1 Cm 1 Bin 1 Am 2ra . 3m 

Re0Ang RahOs Size 

1/1 2/1 

SWL kg 
_ . 

160 315 - - - 160 

200 .400 - - - - 
.__ 

200 

250 500 , 250 250 

315 630 - - 315 - 316 

400 800 DKUN 2 iec. 
500 1000 500 

630 1250 DKI.IN 5 830 630 

800 1600 800 

1000 2000 1000 1000 

1250 .2500 010.1N 10 1250 1250 1250 

1600 3200 DKUN 18 1600 1800 - 

2000 4000 

2500 5000 DOWN 20 - 2500 - - 

Example (see 

SWL 315 kg 
Load spectrum "medium" from table 
Lifting speed 8.m/min 

Reeving 1/1 

Average hook path 2 m 

Number of cycles/hour 20 

Working tirne/day 8 hours 
The average operating time per working day is estimated or calculated as follows: 

Op. time/day - 2 x average hook path x no. of cycles/h x working time/day 
60 lifting speed 

2 x 2 x 20x 
= 1,34 hours 

8 60 x 8 
For the medium load spectrum and an average daily operating time of 1,34 hours the 
table shows FBA grOup 1 A m. For an SWL of 315 kg and 1/1 reeving, the table indi- 
cates a hoist size DKUN 2 -315.. 

15 
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 2.4 Selection table 

16 

sv 

kg 

Size FEM Hook path 

rn 

Hoist speed 
m/min 

Motor size P 

kVil 

-t. '. Hoek 
ctimandm 

c 
mm ') 1 

max 
weight 

kg 3 V1 

160 
DKUN 2-160 /6/3 1/1 

3 m 3; 4; 6; 8 
- MK 71 B 2 0,75 2680 7 ' 60 25 

OKIJN 2-160 KV3 1/1 F6 - - -25/4 KMK 80 B 2J12 0,75/0,1, 2726/380 4 365 , 31 

200 

1244./N 2-20016/1 1/1 

3m 3;4;8;8 

8 - KMP 7f. B 2: 0,4 : 21340 60 "1.365' 25 

DKUN 2-200 KV1 1/1 F4 Id* ao z 2/8 0.0,1 770101 29 

DKUN 2-200 KV2 1/1 - 14 14,4K 71 B 2 0.75 25 

66M i-oli 16/2 1/1 F4 14/3,5 KM 80 B 2/8 0,75/0,17 2800/685 -4020 355 31 

DKUN 2-250 KV1 1/1 

3; 4; 6;8 

_ 

8 - - tdAPTifa 2 0.4_ -,:, 2840 ' 25 

DKUN 2-250 KV1 1/1 F4 - - - 1040( 80 Z 2/8 0,4/0,1: 2770675 29 

DKUN 2-250 kv2 1/1 - 14 - K/)(71 B 2 0,75: 2680. 355 -. 25 

MOM 2-25010/2 1/1 F4 14/3,5 - KW( 80 El 2/8 0,75/0.17 2860/685 46126 355 :31 

DKUN 6-250 kvo 1/1 
3; 6; 8 

.. 

_ - '.. KMK 80 B 2, 1,4 
, r 38 

DKUN 5-250 KV3 1/1 F6 - - 2.5/4 -. KMK 90.B 2/12 , 12/13,16. 2840/430 , :45 

315 

DKUN 2-315 KV1 1/1 

1Am - 3;4;6;8 

8 11AK71-P ?: _ 0,74 - : . 25, 

DKUN 2-315 KV1 1/1F4 8/2 - - KMK 60 B2/8 0,75/0,17, 2800/685 31 

DKUN 2-3 5 KV2 1/1 - 12.5 - K3dK 7113 2, 0,75 ' 355. 
- - 
25 

OK IN 2-31516/2 1/1 F4 12,5/3,1 KM( ea 0 2/6 0.76f0:17 2800/686 ' 31 

DKUN 5-315 KV1 1/1 

3m 3;4;6;8 

8 - - 104K 71.6 ?*, 0,75 . ., 34 

DKUN 5-315 KV1 1/1 F4 104(.80 B2/8 0,75/0,17 2800/685; -.'40/20; 38 

bkt..1N 5-315 KV2 1/1 - 15 - KMK60B 1,4. o'''i ' 38 

DKUN 5-315 K\12 1/1 F4 - 12,5/3,1 KMK ea 6 216 15.7115;17 2806/685 ' 36.6 38 

DKUN 2-.160 KV3 2/1 
3m 3:4 

= 12,5 411<-711.3 2' . 0;75 2680 60 415 26 

DKUN 2-160 KV3 2/1 F6 _ - 1-2=5/2 1/.2;1K ixi.ei 2'1 2 . 13,5/0,1, 272-089 ; -415 32 

400 

DKUN 2-400 K1/1 1/1 
7(3m 3; 4; 6; 8 

8 10/1K 71B 2 ' 13 ,5 25 

DKUN 2-40016,/1 1/1 F4 812 - KMK 80 B 2/8 0,75/0;17 
. 

2800/685 ,31 
DKUN 5-400 KV1 1/1 ' 

3; 4; 6; 8 

.8 - KMK 71 6 2 .0,75' 2680 4 . 34 

DKU1.15-400 KV1 1/1 F4 812 . KMK 90 Z 2/8 085/0.2 2776/685 _43 

DKUN 5-400 KV2 1/1 15 KMK 8013 2. 1,4 2720, -4 38 

DKUN 5-400 Kst2 iii F4 - 1,5/&1 104K 90 B 2/8 1;7/6.42. 2800/640 40/20 " 45 

CKUN 2-200 KV1 2/1 

3m 3 ;4 

4 ).9,4P 71' 0 0.5 0,4 .2840 60 415 28 

DKUN 2-200 KV1 2i1 F4 4/1 - - KMK 80 Z 2/8 0.4/0,1A 2776/675 '40/20 ; 415 ao 

OK-IN 2-20916/2 2/1 - 7 - KMK 71;EI 2 0,75 2660 415 26 

DKU142-20316/2 211 F4 7/1,7 KMK 80 B-2/8 0,75/0,17 2806/685 4140/20 . A.: .415 32 

DKUN 5-500 KV1 1/1 

I AM 3; 4; 6; 8 

8 .. - 10.41( fi. a 2 0,75 

Df011N 5-5130 K71 1/1 F4 8.12 . - KMK 90 Z 2/8 0,85/6.2_ 2770l-666 - '. -43 

DKUN 5.500 KW 1/1 - 15 - KMK8013 2. 1,4. 2720 ._ , '- ad - e38' 

DKUN DKIJN 5-50010/2 1/1 F4 - 12,5/3,1 -..,.. KMK 90 B 2/8 1,7/0A2 `28091840 A0/20 . : : +395 45 

DKUN 10-500 KV3 1/1 
3; 4;.6: 8 

- 20 FOAK 80 13 2 2,1 2730 60 480 64 

DKUN 10-500 /6/3 1/1 F6 - - 20/3,3 KMK 100 B 2:412 2/0,31 2800/400 73 

DKUN 2.250 KV1 2/1 

2m 3 ;4 

4 KMP 71 B 2 0,4 415 26 

DKUN 2- 25010/1 2/1 F4 4/1 - - 441(80 Z 2/8 0,4/0,1 :2770/875 40120 415 30 

DKUN 2-25010/2 2/1 7 KMK 71 B2 0,75 2680 60 415 26 

DKUN 2-250 KV2 2/1 F4 7 7/1,7 . - KMK 80 13 2/8 0,75/017 2800/685 415 32 

DKUN 5-250164 2/1 
3 ;4, 

- - 12,5 . roCikao6 2 1,4 2720 60 465 40 

DKUN 5- 2501N3 2/1 F6 - 12.5/2 KMK 9013 2/12 1,2/0,16 2840/430 40/20 465 47 

_ 

DKUN 5-630 KV1 1/1 
1 Cm 3;4; 6; 8 

8 - - KMK 80 El 2 1,4 2720 60, 395 38 

OKUN 5-630 KV1 1/1 F4 - KMK 90 B 218 1,710,42 2800/640 40/20 395 45 

DKUN 10-6301(/0 1/1 
3; 4; 6; 8 

. 

9 - - KMK 90 B 2 2,1 2730 60 480 64 

DKUN 10-63016/1 1/1 F4 9/2,2 - - 1(v1.1< 90 B 2/8 1,7/0,42 2806/840 480 64 

1) Hook dimension "C' with long suspension eye 
2) For limit switch cut-of1 for the highest hook position, hook dimension C Is increased by 80 mill 
3) For 3 m hook path 
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a 

SM. 

kg 

Size F Hook path 

m 

Hoist speed 
mime, 

Meta size 

._ 

P 

kW 

n 

rpm 

CAF 
% 

Hook 
dimension 

C 

mm 1 i 

max. 
weight 

kg 1 V1 V2 V3 

630 
- 

, 

DKUN 10-630 KV2 1/1 

, 

3; 4; 6; 8 
- 12,5 - KMK 90 B 2 2,1 2730 60 480 64 

DKUN 10-630 KV2 1/1. F4 - 12,5/3,1 - Km( ao 8 xis 1,7/0,42 2800/640 480 64 

DKUN 2-315.KV1 2/1 

1.Am 3; 4 

4 - - KMK 71 B 2 0,75 26130 60 415 26 

DKUN 2-315 KV1 2/1 F4 4/1 - - KMK80 B 2/8 0,75/0,17 2800/585 -40/20 * 415 32 

DKUN 2-315 KV2 2/1 _ 6,3, - KMK 7113 2- - 0,75 2680 so " 4151. 26 

DKUN 2-315 KV2 2/1-F4 - - - 6,3/15 - Kly1K 80 B 2J8 0,75/0,17 2800/685 '40/20 " ,4151 32 

DK1AN15-31 Klii 2/1 

! 3m3;4 
.. 

4 - - KMK 71 B 2 0,75 2680 60 465 36 

DKUN 57315 KV1 2/1 F4 .. 4/1 - - -, OAK 80 B2/8 0,75/0,17 2600/685 ,465 40 

DKUN 5-315 1CV2 2/1 .- - 7,5 -. KMK BOA 2 1,4 2720 60 465 40 

DOA 5-3151012 2/1 F4 - 6,3/1;5 - KMK 6082/8 0,75/0,17 2800/685 40/20 ' 465 40 

800 

DICUN 107800 KV1 1/1 : 

2m 3; 4; 8; 8 

9 - - KMK 9082 . 21 2730 -60 480 64 

DKUN 10-800 KV1 1/1 F4 912,2 - - 104K ao s 218 1.7/0,42_ 2800/840 40120 480 64 

DKUN 10-800 KV2 1/1 - 12,5 - ' KMK 9016 2 .2,1 2730 60 480 64 

DKUN 10-800 KV2 1/1 F4 *." - 125/3,1 - t 10AK 100 8 2/8 . 2,5/052 2720/620 40ot0 480 73 

DKUN 16-800 KV1 1/1 " - 

3m 
3, 4, 8, 8 

8 - -- , 10y1K 9082 :2,1 2730 '60 540 68 

DKUN 16-800 KV1 1/1: F4 8/2 - - , KMK bo B 2/8 1 .7/o,42 .2800/40 40/20 540 68 

DKUN 16-800 KV2 1/1, - -12.5 
. 

- 4 K1v1K 9013'2 2,1 . 2730.60 540 68 

DKUN 16-800 KV2 1/1F4 - 12,5/3,1 - -'. 104K 100 B 2/8 2,5/0,62 2720/620 40/20 540 77 

DKUN 2-400 KV1 2/1 
1 Crn 3; 4 

4 - - 104K 71 B 2, 0.78 2860 60 ' 415 26 

DniN 2.4001011 2/1 F4 4/1 - _- 194K BOB 2/8 0,75/0,17 2800/685 ' 40/20 415 32 

DKUN 5-400 KV1 2/1. 

3; 4 

4 - - KM( 71 B 2 0,75 2680 . 60 - 485_ : 36 

DfOlsi 5460 KV1 2/1 F4 4/1, - - KMK 90 Z 2/8 045/o,2 2778/665 - 40/20 ; ,: 4681, 45 

DKUN 5,400 KV2 2/1 - 7.5 KMK 60 B 2 1,4 : 2720- ' -80 ' - -- '. 465 - ' 40 

DKUN 5400 KV2 2/1 F4 - 6,3/15 - - KMK 90 B 2/8 -1,7/0,42 2800/840 - 40/20 : -- 465- 47 

" .. 
1000 

.' 

DKUN 10-1000 KVI I/1 

1 Am ' 3; 4; 5; 8 

:9 - - KMK 90 B2 ' '2.1 Zit . .. 

BO 
, 

, . 480 64 

0#0..114 1O-1 000 Kvi 1/1 F4 8f22 -,' 1041( 90 B 2/8 1,7/0,42 2800/640 , 40120 ' '4615 64 

DKUN 10-1000K2 1/1 - 125 -. KMK100B 2 3 2780 60 . '-'480' 73 

DKUN 10-1000 KV2 1/1 F4 - 12,5/3,1 - KMK 100 B 218 25/0,82 .2720/620 40/20 ,460 , 73 

DKUN 16-1000 KV1 1/1 

2m 
. 

3; 488 

8 _ - KMK 9613 2 al' 2730 60 540 68 

DKUN 16-1000 10/1 1/1 N 8/2 - - ' 1.0,11( 90 2/8 
. 1,7/13A2 2800/640 40120 540 -', , 68 

DKUN 18,1otio i<V2 171 . - 12,5 - . .' 104c- 100 8 2 3 2780 60 -- 540 - 77 
__. _ . - otcyll'18l000 NN/2 1/1 F4 - 12,5/3.1 - KMK 100 B 2/8 2,5/052 27201620 40/20 . 7 54r i! 77 

6015-866Kvi 2/1 - 

1 Am 3; 4 

4 - - KMK 7182 0,75 2681). - 60 486 : 38 

DKUN 57500 ion 2/1 F4 4/1 - - KMK 90 Z 218 0,65/0,2 27701685 40/20 . ,-465 45 

' DKUN 5-50010/22/1 - 7,5 ' -. ' r KMK 80 B 2 1,4 2720 60 465' 40 

DKUN 5,50010/2 2/1 F4 - 13,3/1,5 . - KMK 90 8 2/8 1,7/0,42 . 40/20 465 47 

OF:UN:10-50010/3 2/1 
3 iii 3; 4 

- - 10 1<141< 90 B 2 2,1 2730 BO 580 70 

DKUN 10-500 KV3 2/1' F6 - - 10/1,13 KMK-10013 2/12 2,000,31 2800/400 40/20 580 19 

1250 

DiOiN 10;1250 KV1 -1/1 
1 Crri 3; 4; 8; 8 

-9 - -. . 1.3vIK 90 B 2 21 -2730 60 480- 64 

DKUN 10.0250 KV1'1/1 F4 9/2.2 - - 104(100 gi 2/8 2,5/0;62 2720/620 40(20 . -.480 - --- , 73 - 

DKUN 16-1250 KV1 1/1 
I Am 

- 
3; 4; 6; 8 - 

8 - - 1041( 90 B 2 2,1 2730 60 540 73 

DKUN 16-1250 KV1 1/,1 F4 8/2 - - 1<14K 103 Et 2/8 2,5/0;62 .2720/620 40/20 540 82 
DKUN 20-1250 KV1 1/1 F4 

3m 3; 4; 6; 8 

a/Z - - *AK 100 B 2/8 2,5/0,62 2720/620 40/20 630 100 

DKUN 20-1250 K V 2 1/1 F4 - "12513,1 - KMK- 112 El 2/8 4)0,97 :27701670 40/20 830 115 

DKUN 20-1250 KV3 1/1 F4 - - 1614 KMK 112 B 2/8 4/0,97 2770/670 40/20 830 115 

DKUN 5-630 KV1 2/1 
1 Cm 3; 4 

4 - - KMK 80132 -1,4 2720 60 465 40 

DKUN 5-630 KV1 2/1 F4 4/1 - 100K so 82/8 1,7/0,42 .2800/640 40120 485 47 

1) Hook dimension C with tong silspension eye 
2y For knit switch cut-ott tor the highest hook position, hook dimension C is increased by 80 mrn 
3) For 3 m hook path 17 
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18 

SU. 

kg 

Size F84 Hook path 

m 

Hoist spee:I 
mirnin 

Motor size P 

k 

n CDF 
% 

Hook 
tranensbn 

C 

Inn 

max. 
weight 

VI V2 V3 

1600 

DKUN 16-1600 KV1 1/1 
1 Brn 3; 4;S; 8 

- 
8 - - Kmi< 100 B 2 3.0 2780 60 540 

MUNI 6-1600 KV1'1/1 F4 8/2 - 
_ 

- 147%4K 10013 2/8 _2.5/0142 2720/820 40/20 540 82 

DKUN 20-1600 0d1 1/1 F4 
34; 6; 8 

8/2 - - KMK 100 B 2/8 25/0,62_ 2721)/820 40/20 630 100 

DKUN 20-1600 KV2 1/1 F4 - 12.513,1 - 14* 112 B 2/8 4/0.97 2770)670 40/20 630 115 

DIkuN fo-eoo Kvi 2/1 

. 

3;4 

" 

4,5 - - 1341K 90 8 2 ' :2,1 2730 60 580 70 

DKUN 10-800 KVI all F4 4,5/1,1 - , ME 93 B 2/8 -1,7/0,42 2800/640 402. 0 580 TO 

DKUN 10-800 KV2 2/1 - 6,3 - KMK 9013 2 , VI - -2730 - 60- 580 70 

DKUN 10-800 KV2 2/1 F4 - 6,3/15 - 1QVIK 100 B 2)8 2,5/0,02 2720/620 40/20 580 79 

DKUN 16-800 KV1 VI 

3; 4 

4 ' - - KMK 90 B 2 2,1 2730 . 60: 640 .76 

DKUN 18-8031011 2/1 F4 4/1 ' - - 
. 

KMK 90 B 2/8 1 //0 42 
. . 

2106;640 
. ._ 

40/20 
. . . 

640 76 

DKUN 1643001012 2/1 - 6,3 - 1(1+,41( 90 82 2,1 2730 . 60 640 76 

DKUN 16-800 10/2 2/1 F4 - , 6,3/15 KMK Inc 8 2/8 .2510ie2 2720/620 40/20 : 540 82 

2000 

DKUN 20-2000 KV1 1/1 F4 I Pm 3; 4; 6; 8 , 82 . - - KMK 112 B 2/8 :4/0,97 . 2770)676 40/20". 630 115 

OKUN 10-1000 KV1 2/1 

1 

45 - - KMK 9013 2 2,1 2736 60 580 70 

DKUN 10-1000 KV1 2/1 F4 4.5/1 .1 - - KVK 9082/8 1.710,42 2800/640 4=0 580 70 

OKUN 10-10001012211 - 6,3 - 10.1K 'COB 2 3.0 2780 ' .80 580 79 

DKUN 10-100310/2 2/1 F4 - - 6,3/15 - 14149( too 13 2/8 251062 2720/620 40/20 580 79 

DKUN 16-1003 KV1 2/1 ' 
_ . 

4 

4 - - KMK 90 B 2 2,1 - 2730 00 e40 76 

DKUN 16-100(11011 2/1 F4 4/1 - - KMK 9013 2/8 1;7/10.42- 2806/640 40/20 640 76 

DKUN 16-1000 KV2 2/1 
-2m3;4 _ 

- 6.3 - 

.... . 

KMK 100 B 2 
.. 

3,0 2780... 60 640 85 

DKUN 18-100010)22/1 F4 - 6,3i1,5 - KMK 100 B 2/8 ...2.51062 2720/620 40/20 640 85 

2500 

DKUN 20-2500 KV1 1/1 F4 1 Brn 3, 4, 6, 8 - - KMK 112 Er 2/8 4/0,97 2776/870 ' 40120; 630 115 

1310.1N 10-1250 KO 2/1 
1 Cm 3; 4 

4,5 - - KMK 90 B 2 '2,1 iait.. 60:,; 580 70 

MIN 10-1250 P0/1 2/1 F4 4.5/1,1 - - KMK 100 8'24 25/052 2720 620 40/20" 5130 79 

DKUN 16-125010/1 2/1 
1,Arn 3; 4 

4 - - KMK 90 B 2 21 2730 " 60 640 76 

DKUN 16-1250 KV1 2/1 F4 4/1 - - }OAK 100 B 2/8 2,5/6,62. 2720/620 40/20 640 85 

DKLIN 20-1250 10/1 2/1. F4 

3m d; 4 

4/1 - - KMK 100 B 2/8- ; 2,5/0,62 2720/620 40/20 755 106 

DKUN 20-1250 KW 2/1. F4 - '6.3/1 5 - KMK 112 B 2/8 
. 

410.97 2770/670 40/20 755 121 

DKUN 20-125010/32/1 F4 _ - 8)2 KMK 112 B 2/8 
_ , 

4/0,97 - 

.. 

2770/670 40/20 755 121 

3200 

DKUN 16-1600 KV1 2/1 
1 Bm 3; 4 

4 - - KMK 100 B'2 3,0 2780 . ' 60 640 85 

OKUN 16-1600 10/1 2/1, F4 4/1 - - KMk 100 B 2/8 2.810,82 
. 

27#1_/829 
. 

-,400, 
. 

640 85 

DKUN 20-160010/1 2/1 F4 
3; 4 

- 4/1 - - WOK 100 B2/8 _2,5/0,62 2720/820 .40(20 755 . 106 

DKUN 20-160010/2 2/1 F4 - 6,3/1,5 -' KMK 112 B 2/B 4/0,97 2770/670 40/20 755 121 

4000 DKUN 20-2000 10/1 2/1 F4 1A 0;,°4 - 4/1 - - KIMK 112 B 2/8 410.97:2770/870 2770/670 40/20 755 121 

5000 DKUN 20-250010/1 2/1 F4 1 Bm 0; 4 4/1 - - KMK 112 13 2/13 , 410 ,97' '2770/670 4010 756 121 

1) Hock cilmension."C" with long skispension eye 
2) For unit switch cut-off tor the highest hook position, hook ckmension C Is increased by 80 mm 
3) FIX 3 rn hook path 
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2.5 Hoist motor data 
Main/creep lifting F4 Required supply cable conductor cross sections and fuse links 

Size 

KMK 

GmtiP 
of 

mach- 
a-isms 

10 FBA 

P CDF % n 

;Pm 

Staits/h Rated current IN and starting arrant LA for 50 Hz 
COS OM 

V 230 400V 500 V 
V 

_ 
A 

IN (A) I A (A) 
- 

I N (A) I A (A) I N(A I A (A) 
.. - 

80 Z2/8 

1 Cm 
1 Bm 
1 Am- 

2 m 
3 m 

0,4/ 
0,1 20 

2770/ 
675 

1201 
240 

2,6 
2,6 

9,1 
3,8 

1,5 
1,5 

5,3 
2,2 

1,1 

1,1 

3,8 
1,6 

0,80 
0,62 

0,84 
0,84 

80 B 2/8 075/ 
0,17 

120J 
240 

3,8 
3,8 

15,5 
5,5 

22 
2.2 - 

9,0 
3,2 

15 
1,6 

65 
2,3 

0,60 
0,57, 

0,90 
0,86 

90 Z " 0,85/ 
- 0,2 

2770/ 
665 

120/ 
240 

45 
2,7 

20 
5,1 

25 
1.6 

115 
3,0 

1,9 
1,1 

84 
2,1 

0,81 
0,59 

' 0,79 
-0,77 

, 

90 13 2/8 - _1'7_1 
l.1 .4.d 20 

2800/ 
640 

120/ 
240 

7,7 
4,4 

35 
8,6 

4,4 
25 

20 
5,0 

3,2 
15 

14,4 

3,6 
0,93 
0.60 

082 
075 

10013 2/8 2,5/ 
0,62 

2720/ 
620 

12Q/ 
240 

11,9 
5,8 

49 
11,9 

6,0 
3,4 

29 
6,9 

4,9 
2,4 

21 

4,9 
0,88 
0,65 

0,79 
0,72 

112 6 2/8 4/ 
0.97 20. 

2770/ 
670 

120/ 
240. 

19,2 
11,9 

91 

24 
11,1 
6,9 

53 
13,7 

8 
4,9 

38 
.9,9 

0,82 
0,50 

0,88 
0,68 

Slie 

KMK 

GstuP 
of 

meth- 
ardsms 
to FEM 

Mans connection deiay fuse for 50 Hz 1) ) Supply Ones *Sr 5% voltage drop 8 U end starling current IA for 50 Hz 2) 

230,v 400 V 500 V 230 V (8 U 11,5 V) 400 V (A U 20 V) Soo v (e U-25y) 

A A A nrrn2 m m 

80 2 2/8 

1 Cni 1:&n 
1 pin 
2 m 

3m 

6 6 6 1,5 73 1,5 100 1,5 100 

80 B 2/8. 6 6 6 1,5 42 -- 1,5 100 1.5 100 

90 2 2/8-. 10 6 5 1,5 35 1,5 100 1,5 - 100 - 

9013 2/8 16 
.. 

10 5 2,5 28 1,5 59 1,5 100 

100 132/8 16 16 10: 2,5 23 1,5 42 1,5 77 

11262/8 35 20 15 2,5 16 a 15 30 15 ' -=7' -, . 7 
* 47 

-:, 

Maln/creep liking F6 

Size 

KMK 

GIMP 
of 

mach= 
aligns 
to FEM 

P 

kW 

CDF % 

rpm 

Starts /h Rated cur IN and starting current IA bei 50 Hz 
COS 

V N 

03S 

V: A 
230 v 500 V 

I N (A) I A (A) I N (A) t A (A) I N (Ai I A (A) 

80'8 2/12 0,75/ 
0,1 20 

2720/ 
380 

120/ 
240 

3.7 
3,7 

15,0 
45 

2,1 
2,1 

9,0 
27 

1,5 
1,5 

6,5 
20 

0,84 7 
4373 

,,,- 0,87_ 
0,77 

90 13 2/12 1,2/ 
0,16 

120/ 
240 

8,4 
.57 

35 
6,9 

3,7 
35 

20 
45 

27 
24 

144 
29 

0,75 
0,59 

0,85' 
0.79 

100 13 2/12 2.0/ 
0,31 

40/ 
20 

2800/ 
400 

120/ 
240 

9,9 
6,0 

49 
10 

5,7 
3,5 

29 
5,8 

4,1 
2,5 

20 
4,2 

0,81 , 

0,53 
. §0,79 

0,84. 

Size 

KMK 

Group 
--- ii-f 

mech- 
ardsms 
to FEAR 

Wg?las c9PrIecliPrI delay fuse for 80 Ft 1) .Supply lines for 5% voltagettop 8 U and starting current I A for 50 Hz 2) 

. 

230 V 400 V 500 V 230V (8 U 11,5 V) 400 V (8 U 20 %I) 500 V (e U 25 V) 1, 

A A A mrn2 m mm2 
. _ 

m 

80 13 2/12 

3m 

6 8 8 1,5 41 1.5 100 1.5 100 
. . 

9082/12 16 10 6 2,5 31 1.5 57 1.5 99 

10013 2/12. 18 16. '10 2,5 24 1,5 42 1,5 77 

1) Fuse links also apply in conjunction with a cross travel mote. 
2) The lengths of the supply lines are calculated on the basis of an earth-bop limed-Brice of 200 mil. 
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20 

Main hoiSt 

She Grcup 

mach- 

to FEM 

p 

kW 

CAF % n 

rpm 

Starts/11 Rated currect I Nand stating current I A for 50 Hz 
COS 

9 N 

COS 

9 A 
230 v ' 400V 

" 

503 V- - - 
IN(A) !MA) I N (A) I A (A) IN (A) I A(A) 

KMP 71 B 2 

i cm 
1 f3rn 
1 Am 
2m 
3 m 

0,40 60 2840 360 3.7 16,4 2,1 9,5 1,5 6,8 0.52 0,74 

K11.0( 71 ES 2 0,76 60 2680 360 4,2 16,4 2.4 9,5 1,8 6,8 0,75 0.74 

KMK 8013 2 1.4 60 2720 -- 360 7,3 33 4,2 ' 19 3,0 13,7 0.80 0,82 

KMK 90;8 2 21 60 2730 360 9,9 46 5,7 26 4,1 19 0,81 oin 

KMK 100 B 2 2780 360 14,6 77 8.4 44 6,1 32 0,78 0,78 

Size GrcuP 
ot 

mEch- 
ariiSMS 
to FEM 

Mains connection .delay fuse for 50 Hz 1) Sorti* Ones 10/ 5% voltage drop A V and starling current IA for 50 Hz 2) 

230 V 400 V 5 0 0 V 230 V ( A 1 . . ) 115 1 / ) 400V ( U 2 0 \ ) 500 V (A U 26 V) 

A A A 

KMP 71 B 2 8 6 6 1,5 46 1,5 100 1,5' 100 

KMK 71 B 2 1 on 
1 Brn 
1 Am 
2m 
3 m 

6 6 6 1,5 46 1,5 190 1,5 100 

KMK 80 B 2 16 10 6 2,5 34 1,5 62 1,5 100 

KMK90B2 18 10 10 2,5 24 1,5 45 15 77 

KMK 100 B 2 20 16 10 
. 

2,5 15 1,5 28 15 48 
. 

2.6 Travel motor data EU standard-headroom monorail hoist 
EK low-headroom monorail hoist 

Size P COF 96 

!P111 

Rated curtail IN end stating cement 'A's/ 50 Hz 

9 N 

cos 

9 A 
230 V 400V 500 V 

IN(A) .IA(A) 1N(A) 1.A (A) I N (A) I A(A) 

13/3 PKF 2 0,2 40 2890 1,1 5,7 0,63 3,3 0,46 " 2,4 0,73 0,74 

13/3 PKk 4 0.14 40 1390 0.77 2,6 0,44 1.5 0,32 1.1. 0,76 0,74 

13/3 PKF 8 0.06' 40 710 0,95 2,2 0,55 1.3 0,4 0,91 0,48 0,7 

13/6 PF 2 0,3 40 2840 1,5 8,8 0,85 5 0,68 4 . 0,78 0,8 

13/8 PF 4 0,2 40 1320 1,1 3 0,62 1,7 0,49 ' 1,4 0,86 0,88 

13/6 PF 8 0,1 40 710 16 3,7 0,95 2,1 068 15 050 0,72 

13/8 PKF 8/2 
13/6 PF 8/2 

0,07/ 
0.27 ao 680/ 

2900 
1,3/ 
1,8 

2,6/ 
8,6 

0,74/ 
1.1 

1,5/ 
5.0 

0,53/ 
0.76 

1,1/ 
3,6 

0,57/ 
0,71 

0,86 
0,66 

13/8 PKF 12)4 
13/6 OF 12/4 

0,051 
0;17 

20/ 
40 

4501 
1440 

2,21 
1.8 

26/ 
6,2 

1,3) 
1.1 

16/ 
35 

081/ 
0.76 

1,21 
2,8 

066/ 
. 0,55 

0,82/ 
0.86 

KMF 80A 2 0,65 40 2570 3.0 9,6 1,7 5,5 '1,4 4,4 0,93 0,84 

KMF 80 A4 0,32 40 1350 1,7 5,5 0,95 3,1 0,76 2,5 0,74 0,82 

KIVIF 130 A 8/2 0,13/ 
0.5 

40 630/ 
2710 

2.0/ 
2,5 

35/ 
' 0,9 

1,1/ 
1.4 

1,9/ 
5.7 

0.91/ 
1,1 

1,5/ 
4,6 

0,71/ 
0,88 

0,84/ 
0,84 

1) Fuse links also apply in conjunction with a cross travel motor. 
2) The lengths of the supply Gnes are calculated on the basis of an Oath-loop impedance of 200 inn. 
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2.7 Hook dimensions C 

Standard-headroom 
monorail hoist 

1) Pay atterticn to flange thickness 
2) Trolley crossbar with acting rings 

2.7.1 RUDKMUDWEUDK trolley 

Hook dimension C from girder running 
surface For trolley assembly instructiorts sections 5.18. 
Trot ley alzo 

INI 
Hook dim. C C2 

Reeving 'Chain collectcrbox size 

1/1 El 1 11113111:111111 

Ea 
El 

- - 

- RU 3 DK 450 .50-90 

DKUN 2 -160-200 410 470 

DKUN 2 -250-316-490 

oKuNs -tio-si 5 450 470 530 

RU 6 DK 700 

DKUN 2 -250-315 469. 520 

DKUN 5 =250-315 510 
485 

- 

545 
DKUN 5 -406=500-631 

III 68-300 1) 
. _ . 

DKUN 10 -600 
- 11111 800 

RU 11 DK 

850 68-300 DKUN 2 -400 

EMI 

460 460 520 

sao 

El 

580 

075 

1350 

M2=1 
DKUN :5 -400-500-630 

510 DIM 
480 540 '144-300 

1111=1/11 
DKUN .10 400-630 

. 1444so .n. II' 12111111111 . 

DKUN 10 -800-1000-1250 
sou 

140901) ra 
RU 22 DK 2600 82-300 

DKUN 10 .400-13394300-10091 250" -645' 845 

810 DKUN 16 -800-1000-1250 CI 
DKUN 16 -1600. 

DKUN 20 s-1250A600-2000 IMII 785 9q5 985 

FIU36-N 2) 3600 

DKUN 16 -8004000-12501600 610 710 705 825 

DKUN 20 72500. 700 
800 920 1000 

DKUN 20 -1260-1000 Ell 825 

RU 55 DK 5500 
106-186 

DKUN 20 -1260-1600-20004500 
705 830 

825 

11111 
- 

805 825 1005 

187400 700 800 820 1000 

EU11/HU 11 OK 

850 58-300 DKUN2 -160-200-250-315-400 400 460 460 520 CI 

- 
1350 

IM=IM 
DKUN 5 -250-315-400-500-630 

440 510 485 545 

144-300 EMI 480 540 

DKUN 10 -5034130 Ea 
6313 

III 
1111 

- 

675 

MEI 
690 

BOO 

144-300 1) 530 =I 
58.-143 1) 

DKUN 10 -atte-i 000-1250 
144400 1) 530 

810 
EU 22A-11.1 22 DK 2600 82-300 

OKUN 16 -stio-636-sod-t000-12:50. owl 
1:31E21 DKUN 16 -800-1000-1250 

DICUN'16 -1600 Eli 
DKUN 20 -1250-1600-2000 ral 906 985 

EU.36-ii 2) 3800 90-300 

DKUN 16 -800-1000-1250-1600 610 710 

- 

705 825 

DKUN 20 -2500 700 MI 800 920 100a 
DKUN 20 -1250-1600 1.1. 825 

EU 55 DK 5500 
106-186 

DKUN 20 -1250-16004000-2500 
" 

705 II 605 

El111111 800 

925 1005 

187 -300 700 920 1000 
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2.7i2 Hook dimension C 
Click-fit trolleys 

CF 5 

41 T78344.gon 

27.3 Curve radii for RU/HU/EUDK 
and. CF 5/CF 8 trolleys 

CF 5 standard headroom Monorail hoist (max. SWL 550 kg) 

Hook dimension C froM girder running surface 

Mounting arrangement 
' 

Flange width 50 - 91 nun 
_ 

At right angles to the track girder 
_ _ _ 

Parallel to the track girder 

Range Reeving 

C 

Chain collector box size 

C 

Chan collector box size 

I 2 
3 1 2 3 

Cl Cl 

DKUN 2 
1/1 370 

435 495 540 
390 

455 515 580 
2/1 430 450 

For trolley assembly-instructions see zection 5.19. 

CFS standard headroom monorail hoist (max. SWL 850 kg) 

Hook dimension C from girder running surface 

Mouptiog 
arrangement 

Track girders with parallel flanges 

Flange width 55 - 143 mm 

At right angles to the track girder Parallel to the track girder 

Rang e 
kV 

Chain collector box size 

C 

Chain collector box size 

1 I 2 I 3 2 I 3 

C C 

DKUN 2 
_ . 

1/1 400 
460 520 565 

420 
480 540 

2/1 460 _ _ 

DKUN 5 
1/1 445 

490 550 595 
455 

510 570, 815 
2/1 515 535 

Mounting 
arrangement 

Track girders with sloping flanges 

- - Flange width 58 - 143-nun 

At right angles to the track girder Parallel to the track girder 

Range 

Chain collector box size Chain collector box size 

1 2 ] 3 1 2. 3 

2 
1/1 390 

510 
410 

470 530 575 
2/1 450 470 

DKUN 5 
1/1 435 455 

2/1 

For trolley assembly instructions see section 5.20. 

The specified curve radii apply for normal applications. Contact the 
manufacturer or his representative for frequent curve travel operation 
(e.g. automatic installations). 

Curve tadil in inm 

Trolley size. Track girder 

round-edge d oil 

FlangiaiMdlh Rrnin. Range width Rrnin 

- CF 6. .50-91 800 50-91 800 

CF.8 58-143 800 55-143 800 

RU 3 DK 
50 

5890 
1200 
ebo 50-90 900' 

.RUODK 58,300 11000 58-300 1200 
- 

RU 11 OK 
HU1 % DK 
EU 11 DK 

58-300 1800 58-300 2000 

RU 22 DK 
HU 22I3K 
EU 22 DK 

82-143 
144-200 
201,300 

2300: 
1900 
1300 

82-300 

- 

2575 
- 
- 

RU 36-N 
EU 38-N 

90=300 3000 90-300 3500 

RU;55 DK 
EU 55 OK 

106-186 
187-300 3000 106-188 

187-300 3500 

8 
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2.7.4 Trolley with special crossbar 
Flange width 144-3001nni 

Hook dimension'C from girder running surfade 

Trolley size Mass 

$wL 

KO 

Range 
width 

mm 

Hoist size Suspension eye Suspension ring. 

Hook din. C C2 Hook dim.C C2 

Reeying chain co4actor box size Reeving Chain collector box size. 

1/1 2/1 1 2 3 4 5 1/1 2/1 1 2 3 4 5 

RU 6" DK 700 144-300: 

DKUN1-100-125-160-200 435 495 485 545 - - - - 

0KUN2-160-200-250415 455 515 515 575 620 460 520 520 580 625 
_ __ 

DKUN5-260-31 5 495 
540 600 845 

575 

550 610 
DKUN5-400-500-630 495 - 505 - 

RU 11 DK 1350 144-300 

010,1N2-400 520 520 580 825 525 525 585 

DKUN5-400-500-630 - 570 545 605 650 580 555 615 660 

RU 22 OK 2600 144-300, 

DKUN10-500-630-800-1000-1250 .. .. 625 725 

- 770 890 

- - 805 925 

DOWN18 -800- 1000.1250 675 775 

DKUN164609 675 

EU 11/ 
HU 11 DK 

3350 "144-300 
DKUN2-160-200450-315-400 465 520 520 580 625 

- 

465 525 525 585 

__. 

630 

- 
DKUN5-250-315400-500430 510 570 545 605 650 510 .580 555 615 880 

EU 22/ 
HU 22 DK 

2600 144-300 

DKUNI 0 -500-530-800-1000-1250 625 725 

- 70 890 

650 750 - 925 

DKUNI6 -800-1000-1250 675 775 

DKUN16-1600 675 - 
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28 EU 11/EU 22 DK travel speeds with 13/3 PKF and 1316 PKF motor 

Travel drive 

Possible travel speeds In approx. - 
28 14 7 7/2B 4,6/14 

13/3 PKF 2 13/3 PIT 4 13/3 PIT 8 13/6 PIT 8.F2 13/6 PI 12/4 

Part no. Voltage 
230/400 V 563 062 44 563 064 44 563 067 44 

400 .663 657 44 563 056 44 

2.9 EU 36-N/EU 55 DK travel speeds with 13/6 PF motor up to 3600 kg 

Travel drive. 

possible travel speeds In approx..- rn/roin 

25 12,5, 6,3 6,3/25, 4,2/12,5 

13/6 PF 2 13/6 PF 4 13/6 PF 8 13/6 PF 8/2 13/6 PF12/4 

Part ne. Voltage 
2301400 V 563 013 44 563 916 44 563 964 44 

400 V 563 96844 .563 982 44 

210 EU 55 DK travel speeds with KMF 80 motor up to 5000 kg 

voi Tra _ drive 

Possible travel speeds in approx..-- In/min 

12,5 6,3/25 

NOP 80 A 4 10vIF 80 A 218 

Part no. 
I Vollege 400.V 810 091 48 819092 46 

24 
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3 General 

3.1 Handling Notes on inspections in accordance with 

Relevant accident:prevention regulations fOr winches; 
hoists and towing devices BGV De(VBG 8) 

Relevant accident:preventicin regulations for cranes BGV Dfi (V13G 9) 

The EC machinery directiVe requirements are therefore alto.complied with. 

Inspection when putting the hoist into operaticinioe the firettithe 
It. hoist units.are used:as.cranes, an inspection must be carried out by an:expert 
engineer in accordance With relevant accident preVention regulations BGV D6 § 25 
for cranes. 

Chain hoists used in accordance with:relevant:accident prevention regulations for 
winches, Mists and towing:devices BGV D8 must be inspected by an experienced 
tathhitien: 
The inspeCtion in accordance with relevant decident.prevention regulations for 
winChes, hoists and towing devices BGV D8 mainly consists of a visual; inspection 
and a function:check. It is.designed toensUrethatthe equipment is in a safe 
condition and that.any defects and damage, e.g. caused by inappropriate handling 
_during transport, are identified.andrepaired. 

In addition, regulations specific to cranes mustalso be taken into consideration 
dining acceptance and otherinapections in accordande.With relevantectident 
prevention regulations for cranes BGV De' 

Routine inspections 

:Hoists and cranes must beinspected by an experienced techniCian at least once a 
yearRoutineinspections mainly consist of a visual inspection and a function check 
*hi& shouldinclude a 'check to determine the condition of components and equip- 
ment regarding damage; wear, corrosion'or other alterations, and a check to deter- 
mine the integrity and efficienCyof safety: devices and:brakes.. it may be necessary 
to diSmantle the hoist in order to inspect wearing "parts. 

Load carrying; meansmust be inspected along their entire.length. including. those 
,parts whiChicannot normally be:seen. 
The owner.must arrange for all inspections to be carried out and documented in the 
test.anctinspection.booklet of the :chain :hoist. 

3.2 Noise emission 
measurement according 
to DIN 45635 

3.3 Chain hoists 
operating 
outdoors 

26 

The noise emission levels (L) are: 
DKUN 2 up to 14 mimin 7142dB (A) 

above 14 m/min 73.2dB (A) 

DKUN 5 up to 14 m/min 722dB (A) 

above 14 m/min 7442dB (A) 

DKUN 10 up to 14 m/min 75I2dB (A) 

above 14 rn/min 7742dB (A) 

DKUN 16 up.to 14 m/min 75.2dB (A) 

above 14 m/min 7742dB (A) 

DKUN 20 7134.2dB (A) 

at a distance of 1 .m -from the chain hoist. 
These noise emission levels were measured under maximum load. 
Structural influences such as 

transmission of noise via steel structures 

reflection of noise from walls, etc. 
were not allowed for in the above measurements. 

Chain hoists operating outdoors should be provided with a coverlor protection 
against the weather. Travelling hoists should be kept under shelter if they are not 8 
used for a considerable length of time. 
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3.4 Packing and storage The chain hoist and accessories such as chain,.hook with fittings, bottom block 
and control pendant as well as the chain collector box and trolley are shipped in' 
cardboard packaging. 

Store the chain hoist and accessories in a dry place. 

3.5 Paint finish The chain hoist is supplied in the following standard colours: 

Chain hoist RAL 5009 Azure blue 

Bottom bloWhook with fittings RAL 1007 Chrome yellow 
Hook RAL 9005 Jet black 
Trolley RAL 5009 Azure'blue 
Othecolours and special colours can also be ordered. 

3.6 Operating conditions= The chain hoist can be operated at: 

-10° to +40°C 

air humidity tip to 86% 

,AifpreaSure_iiiti to 1000 rn abaye7sea leVel 

Other operating conditions 

Pleaae refer to.& mandfaattirer fiai;infoirnation on any modifications that may be 
necessary. 
See page 2 for the address: 
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4 Description 

4.1 Design 

2 4 8 9 10 11 12 13 14 15 

27787.tif 

1 Electrical equiPmool cover 5 Chain guide 9 Rotor 13 Brake cup 
2 Electrical components 6 Suspension eye 10 Shaft 14 End cap 
3 Sipping clutch 7 Intermediate flange 11 Brake shims 15 Fan cover 
4 Gearbox 8 Stator 12 Coupling 16 Chain 

4.2 Hoist motor 

4.3 Gearbox 

The hoist motor is the proven sliding rotor brake motor with a newly developed ro- 
tor-shaft connection, torsionally resistant, axially free fail-safe coupling and conical 
brake with asbestos-free brake lining. Type of enclosure IP 55. 

The gearbox is of two-stage coaxial design. 

The gearbox is lubricated by a mineral oil to DIN 51502 CLP 220. 

The first stage of the reduction gear has helical gearing. The wheel of the first gear 
stage has an integrated slipping clutch. It performs the function of an emergency 
limit stop device for the highest and lowest hook position and protects the Demag 
chain hoist against extreme overloads. The slipping clutch also fulfils the EC guideline 
requirements regarding a load control device starting with an SWL of 1000 kg. 

If the emergency limit stop device - in this case the slipping clutch - is approached 
in normal operation, operation must be limited according to relevant national regula- 
tions and those of Demag. 

In this case, an additional operating limit switch is required. 
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4.4 Chain and sprocket 
drive 

The special Demag chain is of highly wear-resistant material with a high degree of 
surface hardening, zinc-plated With -additional surface treatment. Only chaind 'marked 
with Dernag may be used. The chain hoist has a six-pocket chain drive sprocket and 
a hardened chain guide. 

4:5 'Chain hoist The housing is of strong die-cast aluminium and .thus light-weight and robust. 

The pivoting chain collector box is of tough, flexible, impact-resistant plastic. 

4.6 Electrical equipment 

4.7 Control pendant 

The standard.chain hoist is designed for direct control: 
The chain hoist can be supplied with contactor control as an option or if required by. 

. 

Further electrical equipment includes: 
Limit switches for lifting and lowering,geared limit switches with up to eight switching 
points, pulse generator, single-phase design, pkig-and-socket connections for power 
supply line and control pendant, electric overload cut-off. 

4.6.1 Direct control 
Direct control is effected in the main circuit by means of the DSK 3 D... and 
DST control...pendant 
The control pendant is supplied with thetontrol cable connected to it Connect 
the separately supplied control pendant In accordance with the wiring; diagram. 
Plastic-sheathed wire cords are used:for strain relief of the DST control cable, the 
DSK 3 D... control cable is provided with strain relief by means of efleidble hose. 
For control cable strain relief, see sections 5.6 and 5.7 for DSK 3 D... and DST 
control pendant assembly instructions. 

4.6.2 Contactor control 
Contactor control. Is effected in the auxiliary circuit by means of the Demag control 
pendant. The controEpencla.nt required depends'on the application. 
Control pendant DSK 3 S... for Dernag.chain. hoists without electric'travel trolley, 
control pendant DST or DSE for Demag chain hoist§ with electric travel 
Ccinnectthe separately suppliedcontrol pendant in accordance withthe wiring 
diagram. 
Plastic-Sheathed wire cords are used for strain relief of the DST and DSE control 
cable, the DSK 3 S... control cable is provided with strainTelief by means of 'a flexible 
hose. 
The hoist and travel drive contactors, as well as the main contactor endthe control 
transformer are combined into one set of electrical equipment (tee.flg. 1). 
The control circuit is fed from a transformer, the secondary of which is connected to 
earth. 

The shock and impact-resistant housings are of high quality thermoplastic In the case 
of DSK and DSE units and of glass-fibre reinforcecF polyester in the case of DST units 
and are resistant to fuels, saltwater, fats, oils and alkaline solutions. 
Type of enclosure IP 55 (65) for DSK and IP 65 for DST/DSE. 
Strong mineral leg. hydrochloric or sulphuric) acids may corrode pendant switch 
casings. Replace such pendant switches in good time. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 251 of 367



X4.8 Suspension fittings 

4.9 Trolley 

4:9:1: Track. 

Five types of suspension fitting provide a wide range of mounting possibilities. 

Long suspension eye - standard design 

Formonorall and KBK trolleys 

Short suspension eye 
For optimum utilization of the available hook path (not suitable for'KBa 
Suspension ring turned 90° 

For an-angernent of the chain hoist.parailef to the girder 

Suspension hook 
For quicidy changing the position of the chain and changing the mounting 
position by increnierits of 909 (not Suitable kir trolley's). 

Special suspension eye 
For fitting the carrier link with strain gauge or the electro-magnetic lOad link. 

Additional bore holes in the housing of the chain hoist provide further mounting 
possib idles. 

The load capacity of the Detnag Chain hoist must not exceed the load capacity of 
the trolley. 

When selecting a track, we suggest you specify our KBK crane construction kit track 
section (fig. 2) of special design. The light-weight, cold-rolled track sections feature a 
smooth running surface and offer the advantage of simple power supply by means of 
trailing cables or integrated busbars..-The use of I beams according to DIN 1025 as 
tracks, is alsopossible 
The track radius on curved sections should always be as large as possible in order to 
ensure good travel characteristics. 
I beam tracks should be bent with the utmost care in order to obtain a clean, regUlar 
curve. Ready -made curved sections are available for our special 1403Ktradk. 
Hoist travel on I beam tracks must: in no way be obstructed by protruding suspension 
bolts, screw heade, butt straps, clamping plates, etc. These types of obstructioncan 
be avoided by using our special KBK track section. 
Resilient buffers should be mounted at travel wheel axle levetat the ends of tracks in 
order to prevent the hoist.frorn derailing. 
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5 Assembly instructions 

5.1 Electrical 
equipment 

Work on electrical equipment may only be carried out by qualified electricians or 
trained personnel, see also section. i *Safety instructions'- 
Each Demag chain hoist is provided with a wiring diagram showing details of the 
controls. 

The wiring of the chain hoist complies in all respects With current DIN VDE-and 
acddent prevention regulations. Unauthorized intervention and:modifications may 
result in infringement of these regulations. 
The switchgear isidesigned for extreme conditions. However, its lifedepends on 
usage: 

Advise operators to avoid inching (.e. giving short pulses to the motor to obtain 
small movements) as far as possible, e.g. when-lifting loads, to prevent excessive 
contact burning and thus premature destruction of the switcligeat. 
Inching:operations can largety'be eliminated by using two -speed hoist and travel 
rnotoit. 

32 

5.2 Connection to the 
electrical supply 

First check whether the voltage and frequency stamped on the data plate match your 
mains supply. 
The terminals for mains connection are located'on the rear wall of the electricai en- 
closure. 
To connect the power supply cable, the electrical equipment cover must be removed 
and in the case of hoists with contactor control, the switchgear set must be swung 
to the.side. 
A 4-lead cable with an earth lead (PE) is required for current supply. 
The required supply cable conductor cross sections, the maximum permissible sup- 
ply cable length and fuse links can be seen in the tables in sections 2.5 and 2.6. 
Please note that the length of the supply line specified for a given cross section must 
not be exceeded in order to avoid excessive voltage drop, which might prevent the 
conical rotor of the motor from sliding into running position when the motor is 
switched on. 
The wiring carried out in our factory includes an earth lead which is connected to all 
parts of the equipment which; relevant regulations require to be included in the pro- 
tective measures. 
The protective conductor marked green/yellow in the supply line must be connected 
to the green/yellow earth terminal. 
Connect leads LI , L2 and L3 in accordance with the wiring d_ iagram. Open the cage 
damp terminals with a 3,5 mm,wide screwdriver as in fig. 3. 
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5.3 Connecting the control 
cable 

5.4 Checking the direction 
of movement 

5.5 Replacing the control 
fuse link 

Connect the control cable in accordance with the wiling diagram. 

When the control pendant button for 'fitting" is pressed, the load hook must move 
upwards. 

If this is not the case, leads L2 and L3 of the supply cable should be changed over. 
(Switch off the mains supply before changing over the leads!) 

Thecantrol kise fink (1) iS held in;a fuse terminal on the oontratransforrner. The 
required amperage the fuse link can be seen on the transformer data plate. 

33 
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5.6 Assembly instructions for DSK control pendant 

Bectrical installation work must only be carried out by a qualified electrician, see also 

section 1 'Safety instructions". 

Control pendant suspension height approx. 1000 mm above floor level. 

For special strain relief solutions see operating instructions: 
(dent no. 206 489 4-4.(720 IS 951) 

Strain relief with Spetial flexible hose Strain relief with special flexible hose and plug-and-socket 
connection Pushspecial flexible hose 1 over slide bush 2 and 

secure with hose dip 3. InSert slide bush 2 in DK 
housing 11. 

41058244.eps 41O58344 . tips 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 256 of 367



5.6.1 Conneation and stain relief of the DSK control .pendant 

Loosen the three hotting screws: 9. Remove lower part 8 of the housing. PaSs 

flexible boot 2 over flexible hose 1. Slide flexible hose onto connecting socket 4 until 

it stops and secure it to the latter by tightening dip 3. Pass cable 5 through clamp 6 

and clarrip tight. Carefully lay conductors 7 and connect them to terminals. 

Connect only in compliande with the wiring diagram. 

Switching elements CBD 1 / it8D 2: 

Fit bridges 14-64, 24-54 for switching element CBD 1 and 13-53, 

23-63 for CBD 2. 

Switching elements CBD 1, CBS 1, CBD 2 and CBS.2.can only be fitted in one 

predetermined position defined by a rib. 

Refit lower.Part 8 of the hOusing.by tightening the screws provided for thiSpurpose. 

Ensure that sealing washers are placed.below screw head 9. 

8 

CBS 1 switching element 

--- lifting 

- Lowering 

41274144.eps 

CBD 2 switching element 

LI c,4 24' 1 

12 

f 

1 

122 

2V1 2w, 

L. 

BridI cji3s 
r5 

INNEN la 
091 1 14 24 

°211-1-t_ftT3)73-1 

MI ls 41057641-Etp? 

5.8.2 Strain relief With Special flexible hose:and plug-and-socket connection 

Push special flexible hose 1 over threadedbush (not illustrated). Insert strain relief 

plate 12 under hose clip 3 and secure by tightening hose dip. Push sealing sleeve 13 

over threaded bush until the latter is no longer visible (use grease or similar lubricant) 

and secure with hose clip 14. 

Hook strain relief rods 15 to Demag chain hoist OK and connect toStrain relief 

plate 12 by means of snaptook 16. 

For further information see assembly instructions DSK control pendants 

!dent no. 206 485 44 
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5.7 Assembly instruction for DST control pendant 

Sedtrical installation work must only be carried out by .a qualified electrician, see also 
section 1 "Safety instructions". 

Control pendant suspension height approx. 1000 mm above floor level. 

Strain relief with wire coeds and 
screw-type connection 

Strain relief with wire cords and plug- 
and-socket connection 

Cable clamp View A 

Cable diameter (mm) 

10 16,all clamping rings fitted 

16 - 21 clamping ring (a) removed 
21 - 26.clamping rings (a + b) removed 

Fig. 4 
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41053144.aps 41 053244.eps 
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8 

Control pendant with sleeve protecting against liinking18. 

Strain relief by wire cords; see figs. 4 and 5. 

Loosen the 4 or 6 housing screws 8. Remove lower part 7 of the housing: By 

tightening the two screws securing cap 12 to upper part 13 of the hoirsi6g, press, 
Sleeve protecting against kinking 18 against the housing. Cut off sleeve protecting 
against kinking 18 as require:11°r the relevant cable diameter (see markings on 
sleeve). Pass cable 2'through sleeve 18 and clamp 4 (small opening for Cables of, 

10-20 mm diameter and wide opening for cables of 20-26 mm diameter) and clamp 
the cable by tightening the screws. Tighten clip 19 on sleeme18:This ensures that 
the cable inlet is water-tight. Carefully bunch conductors 5 behind clip 6 qncf. connect 
them to terminals as required. 

ii Connect only incompliance with the wiring diagram. 

Only use bridges 33-34, 43-44 for switching element SED 1ZD and 11-22. 21-12 for 
switching element SED 2ZD. Remove bridges 34-62 and 44-52 on switching 
element SED 2ZD for lifting/lowering. Double switching elements SED 1D and SED 

2D can only be fitted In one predetermined position defined by pin 14. Fit lower part 
7 of the housing by tightening screws 8. Ensure that sealing washers are placed 
below screw heads 8. 

SED 27D switching 'element 

41057.5.44."3.6 

Strain relief by means of wire cords 
Hook strain relief rods 32 to Demag chain hoist OK Thread strain relief cods 33 
through loops of strain relief rods 32 and insert in slots of retaining plates 34 

(part no. 864 662 44) In the Oiape of an "S" (see fig. 5). 

For further information see assembly.instructions.DST control.pendants 

Went. no..206 165 44 
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5.8 Assembly instructions for DSE control pendant 

gf` 

Electrical installation work must only be carried out by a qualified electrician, see 
also section 1 "Safety instructions'. 
Control pendant suspension height approx. 1000 mm above floor level. 

Assembly of strain relief see section 5.8.3 

Fig. 7 

Fig. 6 

4075244Am 

Separating the strain relief wire cords 

Correct Incorrect Incorrect 

For further information see assembly instructions DSE control pendants, ident. no. 214 214 44 
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5.8:1 Connecting the control cable 
with vulcanised strain relief 
Wire cords to the DSE control 
pendant 

Table 1: 

For connecting the control cable with vulcanised strain relief -wire cords, proceed as 
follows: 

Undo the four recessed head strews (1) and remove rear part (2) of the housing. 

Remove housing cap (3). 

Cut off protective sleeve (4) as required for the relevant control cableiameter. 
Push protective sleeve (4) onto control cable: (5). Use lubriaint (e.g. washing-up 
liquid). 

Separate vulcanised strain relief wire cords (6) from control cable (5) (fig. 8). 

Push tube dip (8) up to strain relief wire cords (6) and control cable (5). 

Undo the two recessed heed screws (13) of pressure sleeve (7). 

Push pressure sleeve (7) onto control cable (5) (fig. 6). 

Slide control cable (5) throtigh washer (9) and sealing ring (10). 

The sealing washers and the sealing rings are assigned to the corresponding 
control cable diameter in accordance with table -1. 

Strip insulation from the end of the control cable (fig. 7). Pay attention to the 
mounting dimension,s1 

Pull conductors into front part (11) of the housing. 

Sfidevrasher (10), sealing. ring (9) and pressure sleeve (7) down to the front 
part (11) of the housing. 

Tighten the two recessed head screws (13). 

Shorten strain relief wire cords (6) (fig. 6) and Insert on the side in the groove of 
pressure sleeve (7) 

Fix strain relief wire cords with tube clip (8) (fig. 6). 

Connect conductors in accordance with wiring diagram and assignrnent diagram 
in rear part (2) of the housing. 

Open the cage damp terminals with :a 3,5 mm wide screwdriver or an offset 
screwdriver as shown in.fig. 9 (part no. 772 79844). 

Push protective sleeve (4)onto pressure sleeve (7). The protective sleeve is flush 
with the pressure sleeve flange. 

Fit housing cap (3). 

Screw rear part (2) of the housing, back onto front part (11) of the housing. 

Finally fit bumper (12) (see section 5.8.2). 

Strip sheathing Of strain relief wire cords (6) (fig. 6). 

Control cable 
outside diameter Pressure sleeve with seal 

Ccatiol cable 
outside diameter 

Pressure sleeve with seal 

'10,5 - 14,5 

Item 9 
2 x 772:576 44 
Seeing washer 

1015. 
:::*: 

S.... 

t 
s 

',....42 

42029544.4w 

9 

10 
9 

15 - 20 

!tern 9 
1 x 772 574 44 
Seeing washer 

15-20 - `:' 
i 

s 
.:.:-t 

41800144.ep 

9 

10 
Item 10 

1 x 772 546 44 
SeeEng rirg 15-20 

Item 10 
1 x 772 575 44 

Seeing ring 10-15 

5.8.2 Frtting the rubber bumper Fit, the bumper at room temperature. 

We recommend that a lubricant (e.g. washing-up liquid) be used for further assembly. 
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5.8.3 Connecting the strain relief 
wire cord 

40 

Separating the strain relief. wire Cords 

Correct Incorrect Incorrect 

10 

42506344.eps 

1*57444.0P 

Connecting the control cable with vulcanised strain relief wire cords to the DK housing. 
Separate vulcanised strain relief wire cords from the control cable as shown in the 
table above (for dimensionssee fig. 11). 

Shorten strain relief wire cords by approx. 100 mm and strip sheathing in accord- 
ance with the thimble diameter + 30"rnm for 'fitting Talurtt clamp (6). 

Slide one Talurit clamp (6), each, onto. the strain relief wire cords. 
Place strain relief wire cords around thimbles (4), insert into Talurit clamp (6) and 
secure using pliers while the rope is tensioned. 
HOok strain relief rods (1) to DK housing (see page 11). 

Hook strain relief rods (1) to thimbles (4) as shown in the fig. 10. 
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5:9 

42 

Fitting the chain for 
111. reeving 
Fitting the load hook 
assembly and limit 
stop 
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Tightening torcpie 

DKUN 2 = 68 Nth 

D KUN 5 = 11,5 Nm 

D KUN 10 a, 27,5 Nm 

D KUN 16 27,5 Nm 

OWN 20= 27,5 Nm 

4i0513744.aP5 

ii 
ROmIt stop to the 101h link et the dead 
(untecled) clod of the chain. 

Tighterng torque 
bkiiisi 2 a4,ONrn 

bkim is NiTt 

DKUN 20. =7.4 Nm 

41058644.eps 
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5.10-Fitting the chain for 
2/1 reeving 
Fitting the bottom 
block and limit stop 

Prase chain ench6rage halves together 
and fit into chain guide base plate 

Tightening torque 
DKUN 2 = 10,4 Nm 
DKUN 5 = 25 Nrn 
DKUN 10 = 55 tim 
DKUN 16 = 55 Nm 
DKUN 20 = 7G Nm 

Refit base plate and tighten bolts to specified 
tightening torque. 

41066144.eps 

.1ktleoll pilot section to last chain link 

41056244.eps 

Introduce pilot section into the middle cross-shaped 
opening and run in with motor 

41656344 .eps 
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Tightarkig tortgai 
DKUN 2 = 11,5.Nrn 

DKUN 5 = 27,511/41rn 

DKUN 10 = 55 Nrn 

DKUN 1B = Nm 

DKUN 20 = 55 Nrn 

41057244.eps 41057344 OP4 

Rx knit stop to the 10th Unk at the dead 
(unloaded) end of the chain 

lightenin6 torque 
DKUN 2 =4,0Nrn 
DKUN 5 - DKUN 15 = 4.3 Nm 

DKUN 20 = 7,4 Nrn 

41057444..eps 45 
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5.11 Converting suspension 
eye, suspension hook 
and suspension ring 
from 1/1 to 2/1 reeving 

111 reeving 211 reeving 

411:4734-4,8Pe 4104744:4.9ps 4:047144.spa 

Suspension hook 
DKUN 2 - DKUN 5 - DKUN 10 

Suspension ring turned 90° 
DKUN 2 - DKUN 5 - DKUN 10 
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5.12 Fitting the chain 
collector box 

8 
F) 

47 
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5.13 Fitting the counter- 
- weights and cover 

retainer for 
DKUN 2/DKUN 5. 
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Allocation of counterweights 

it 

DKUN 2 DKUN 5 DKUN 2 DKUN15. 

Number of counterweights for contactor control with Number of countervedghtefor drect control 

Part Part no, 

835 127'44 ;838 t27 44 .835 12744 836 127 44 

Motor 

FUNK 1124.4P 1PAK 

71: B 71B 80B_ 802 71.8 BOB 90B 90Z 71 71B 806 802 71 9 8013 90 B 90 Z- 

With that cover 8 7 3 6 8 

With long cover 3 1 4 3 2 2 7 4 3 6 7 4 

Cover retainer part no. 836 553 44 
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5.14 Fitting the counter- 
weights and cover 
retainer for 
DKUN 10 - 16 - 20 

so 
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Allocation of counterweights 

Part no. 

8 

DKUN'10/16 DKUN N DKUN 10/16 DKUN 20 

Number of cont en.4,eights for contactor control With 

transformer 
Number of counterweights for direct contra 

Motor Motor 

KMK 90 B KMK 100 B 
KMK 100 

B 2/8 
KMK 112 

B2/8 

KMK 90 B 
with short 

cover 

KMK 90 B 
with long 

cover 

KMK 100 B 
with short 

cover 

KMK 100 13 

Mb long 
cover 

KMK100 B 

siloni-46no- 

co 

;KMK-112 B 
vylth long I 

837 127 44 1 3 0 4 5 3 7 5 4/2 6 

Cover retainer part no 837 553 44 
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5.15 Fitting the, supporting 
roller on EU 11 DK 
trolleys for flange 
widths 58 - 143 mm 

1 

IN 11.1,4 IN* limo 

I 1 

..... .. 
I 

Iti§ -N. I /1". 

- 
6 

. 

Lrt- 

.. 
`4,11111Mlaw 

0.5rnm Adjust clearance 

0 

M A10Nm 
20654844.epe 

1. Position trolley on the traCk SO that all 4 travel wheeti we in contact with the running surface. 
2., PreeS supporting roller against flange and secure with locking screw (1). 

Adjust to 0.5 mm clearance between supporting moor and hangs. 
3. Run trolley along entire track to =Re sure that die supporting roller does not fern. 
4. If the supporting roller jams in a certain position: adjustment must be corrected in this position (required 

clearance: 0,6 mm) 
5: Subsequently tighten loddng screw (1) with 10 Nm tightening teicpie. 

5.16 Fitting RU/EUDK drop 
stops 

52 

0 Drop stop set RU/EU 11 DK 
RU/EU 22:01( 
RU/EU 36N 
RU/EU 55 DK 

41175544.eps 

EU 

part no: 839 697 44 
Part no. 839 698 44 
Cast-on drop stop 
part rid. 839 699 44 

41175644.eps 
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 5.17 Example for mounting 

EU'11 DK 

Supporting roller up to flange Width 

143 Mtn only 

EU 11 DK 

with ZMS strain gauge carrier link 

40485544.aps 

EU 11 DK EU 11 OK 

with suspension eye and crossbar yoke with suspension ring and trolley 

from flange width 144 nun crossbar yoke from.flange width 144,mm 

404671144.cips 

40266344.eps 

Current collector bracket 

for RU/HU and EUDK trolleys 

Part no. 839.737 44 

40485644.epe 

HU 11 DK 

with sUspension ring 

40264844.eps 

EU 11 DK 

with ZMS strain gauge carrier link and 

crOssbar yoke from flange width 144 mm 

42543444.ape 

925244.eps 
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5.18 Assembling RU/HU/EUDK trolleys 

Assembling RU / EU 36-N (with adjusting rings for infinitely variable track gauge), 
see assembly instructions 214 800 44 

For further assembly and adjustment, refer to: 

720 IS 845 

720 IS 845 

720 IS 845 

720 IS 845 

720 IS 845 

RU 3 DK trolleys 206:600 44 
RU 6 DK trolleys 206 601 44 
RU 11 DK trolleys 206 602 44 
RU 22 DK trolleys 206 603 44 
EU 11 QK trolleys 206 604;44 

EU 11 DK trolleys 206 604 44 720 IS 845 
EU 22 DK trolleys .206 605 44 .72018 845 
RU. 36-N trolleys 214 800 44 720 IS 845 
EU 36-N trolleys 214 803 44 7201$ 845 
RU 55 DK trolleys 206.580 44 720 IS 845 
EU 55 DK trolleys 206 581 44 720 IS:845 

Trolley crossbars tightening torques RU 3/Fill 6 DK 

RU 11/RU 22 DK 

RU 55 DK 

Fig. 12 

41269844.ops 

HU 11/HU 22 DK 

11111'11fil 

11111111:0 

NU 11 DK 120 Nm 
HU 22 DK = 160 Nm 

41140744.ops 

EU 55 DK 

TightOring torque 160 Nm 

41195444.eps 

41141044.ops 

EU 11/EU 22 DK 

11.11111;1' 

!aqua 
EU 11 DK = 120 Nm 
EU 22 DK = 160 Nm 

A 

41140944.eps 

41195744.0m 
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Assembling RU / EU 36-N (with adjusting rings for infinitely variable track gauge), 

see assembly instructions 214 800 44 

EU 11/EU 22 DK EU 55DK 

2 4 

Tightening torqUe 42 Nm 

2 4 

IlU 
111111111:In 

Fig. 13, 

The trolley crossbar (1) of the 
EU if DK /EU 22 DK must be 
held at this point with a Mend): 
SW 32 EU 11 DK 
SW 40 = EU 22 OK 

40960144.eps 

Assembling the trolley 

Fitting the travel drive 

Removing/fitting the trolley 
crossbar looknut 
EU 11/EU 22 DK 

411360544.0p1 411443444.eos 

Insert trolley crossbar (1) into side cheek (2) (see fig. 13). Then adjust the trolley w- 
ean:Eng to the girder flange width of the track by arranging the distance washeM as 

specified on page 54. Assembling trolleys. 

EU11/EU22 DK: The locknut (3) must be tightened to the specified tightening 

torque (see fig. 12). 

EU 55 DK: The castle nut (3) must be tightened to the specific tightening 

torque (see fig. 12) and secured with a split pin. 

Since girder flange width tolerances are relatively high, the gap between the travel 

wheel flange and the girder flange must be checked on both sides to ensure that the 

play does not exceed 2 mm. 

Knock,the split sleeve into the hole in the side cheek (2). Then fill the travel drive with 

grease - approx. 60 gi part no. 472 915 see fig. 13. Screw travel drive (5) to 

side cheek (2) with screw (5), Fit the travel drive in such a way that the play between 

the teeth of the drive pinion and the two travetwheels is the same. 

If the locknut is complately.removed frOm the crossbar, a new locknut ace. to 

DIN 985 must be used. 

The locknut can be screwed onto the trolley crossbar V- pre -assembly without being 

prejensioned. 
For final assembly, only unscrew the locknut until the trolley can be placed on the 

girder. 

Then tighten the locknut with the specified tightening torque (see fig. 12). 

55 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 277 of 367



5.19 Fitting the CF 5 trolleys 

41779144.ops 
417792.14.eps 

41779344.egs 

When the trolley is fitted, the locking 
element rnust be clearly heared to lock 
into place. The knob used to unlock the 
trolley must be fully pushed into the 
locking element. 

The trolley guide rollers come into con- 
tact with the girder when a load is sus- 
pended. 

' Locking element 

Knob 

41779444.Kx 
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5.20 Fitting the CF 8 trolleys 

Pay attention to-girder type! 

Girder to DIN 1025, parts2, 3 and 5 

Fitting the trolleys 

1. Place trolley travel roller. on girder' flange. 
2. Close trolley; 

41415044.eps 

Kriab 

Locking element 

41651744.4* 

When the trolley Li fitted, the locking element musl 
be dearly beefed to lock into place. The knob 
used to unlock the trolley MUM be fully pushed 
into the locking element. 
The trolley guide rollers cane into contact with the 
girder V.ten a load is suspended. 

41415144Aps 57 
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Putting the Demag chain hoist into service 

6.1 inspection when 
putting the hoist into 
operation 

6.2 Safety instructions 

6.3 Starting operation 

60 

When determining the hook path/lifting height, make sure that when in the lowest 
hook position, the load hook or bottom,block is lying on the floor fait stop at the 
dead end of the chain should not touch the chain guide base plate). 

When putting the hoist into operation for the first time, the inspections in accordance 
with section-8.3, table .2 must be carried out. 

All fitting and assembly work mustbe completed in accordance with the operating 
instructions and the hoist chain must be greased. 
Operation with defective or damaged chains resultsiii a high risk of accident for 
persons and the chain hoist and therefore prohibited. 
Any changwor modification which prejudices safety must bereported to the nearest 
person responSible immediately. Unauthorized repairs are not permitted: 

See section 8.1 
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6.4 Notes regarding the 
motor 

The surfaces marked on the motor shaft shown in fig. 14 are preserved with Rust- 
ban 391. The Involute spline is coated with lubricating varnish 321. 

The preservative and thelubricating varnish must not be removed when dismantling 
the motor. When maintenance is carried out, the surfaces marked below must be 
checked and a necoat must be 45Plied, if. required. 

Fig. 14 

Coated with lubricating varnish 321 

Part no. 972 398 44 
60 

Apply-thin coat'of Rustban 391 

Part no. bso 002 44 

42043444.0p3 

The red paste which can be seen inthearea of the braking surface is used for pres- 
ervation until putting into operationand running in the braking surface of the motor. 

This preservative:must notbe rernoved..however, it is not necessary to apply it again 
during maintenance. 

7 Taking the Demag chain hoist out (*service 

7.1 Emergency-stop button' 

Every chain hoist featuits an erneigency-stop device with which all'motions can be 

stopped in the event of a hazard. 

The emergency-stop button:Is arranged on the control pendant. 

To actuate the emergency-stop tiittan, press the button until it reaches the.end stop 
and automatically latches. 
To unlock the actuated emergency-stop button, turn the push button in the direction 
of the arrows and release. 
The emergency -stop device must only be reset after. the hazard and its cause have 

been eliminated. 

7.2 Taking the hoist out of seivroe at the end of the shift 

When the work has been CoMpieled, raise the hook assembly or bottom blockout- 
side the travel area Switch off the power supply at.the mains connection or isolating 
switch. 

7.3 Taking the hoist out of service for maintenance purposes. 

Maintenance work on the Demag chain hoist, must not commence before the load 
has been removed and the mains svvitch/lsolator switched off. 

The relevant accident prevention regulationsandstatutory.regUlations must be ob. 
served for operation and maintenance. 
Tests and inspections required in:addition to those:speoifted inhe maintenance 
schedule (see table Must be darned out, SeealSo section 1 "Safety instructions'. 

61 
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8 Inspections/maintenahce/genetal overhaul GO 

81 Inspection before 
starting work and 
during operation: 

The operator must carry outinsPections In accordance with tabjje2before starting 
iivark: Chain:hoists must be fifirgri-Out of service immediately or noVpirtfirltiKiPefi-{.? 
tidii if any, defects relating- to. operating safety-and. reliability are'defebted: 
SuCh"delecis are e.g.: 

brake and safety device failure, 

_; .:daMage:to,the chain, . 

. i; unusual noise ihthe gearbox, etc. 

8.2 Inspection and ,Jriitiiedifiedinspeotion and maintenance intervals (table 2) apply to namel chain 
hoist service conditions: = maintenance schedule,-? .--- 
11 ra iler* maintenance reveals that-4111e intervals-are too king or too short, they should 1- .- 

i:re"rapted loth° Specific ',operating concitions . 
For rePOrP.'991Y use gehu.k19.:Detri49 Parts (see component parts.rist)..- 

'1TheuSe,Of spare parts not approved by:Demag renders any,fiability and guarantee 
CiaiMS veld. ' 

13.3 General overhaul GO. 

speOlfiedin. the inspection and Maintienanceachedule 

ectly Cletiifted after 8 to 10 years - the owner must arrange,far-ageneral over- 
: 

GO:ea:be carried ouVA general 'overhaul must be'canied out tin reaching :, - 

theoretical clikation of, service at the latest. 
DY1irii9;i14:900:erel raVerhautthe tailoring parts must be replaced in addition to the ' 

ThetheoreticalLdUration of of 
fylechaiiiSnia.Olassification of the chain hoist (see section 9, table4): 
Upon expiration: of 90 % of the theoretical duratian of service--Ithechaln hoists are 

. - 

D (hours at full load, h) dependsan the Group 
, . 

,.. , 
(see table 2) ; ., : 1- 

. 

---;e E0r!9 
-Ge:e.rbaxbeiirings 

': Mato!. shaft , ,, =, 
1 Nititor,brin40 V 

critIt.bc,614161601en(s 

Gearoil - ' 
.. . 

1, 
. '..,. .' ' V v 

0 , The: 3-illpiirtsp9rews, washers ...-..-.) to be replaced during maintenance and asserni. - 
, 

blY.-iY01,(*frif6i listed sePaTtely. ' - . ., _... 
$ 

ThpbefiOsarii*tiatil carried out by thelnantifiacturrar or an authaliziici: ,Specialst 
,coMpany:tUtfills the condition for continued oper-atic:in of the chairjTal:st. Thus-the ,- 

-`,relevant` accident prevention regutations and,the.UVV/13GV D8 (Vpp' 8) are complied 
' -;,:iiiih; -. ,,, . 1, , - . 't - ' 

. .. 

Eurther utilization is approved:when an: expert engineer has.enteredthe conditi666" for 
iiiitieuiiiiiki6n into' the test inspection.booklet The completiogof the general 
overhaul be confirmed in ,the test andinspection booklet and a further period of 

In accordance with: 9.755 must be entered. 
I - 

. 

The general overhaul may be carded out by expert engineers of Demag or an 
authorized specialist company. 

E 
. -'Mn': 
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Table 2 
Inspection and maintenance schedule 

Check when putting into operation; *lien starting operation and 
during operation 

See secilen Beicre. put into operation starting 
operation 

EvalY 
6 menthe 

°nc° Per 
yieer 

Lubricate chain (under heavy-duty conditiona the than must be lubricated more frequently) 8.5 X X.. X 

Check electrical swacrigttar end wiring 5.1 

Chedc operation of emergency trit siettch, if fated: X X X 

Check strain relieving elements. control cablesendcontrol pendant housing kw damage X 

Check operation of the sipping clutch as x 

Check operation of re brake M' )5 

Check hook and hook safety catch X X X 

Check during operation 

Check and apply firths, grease to bearrig'pants of suspension eyes. suspension hook: 
assembry and suspeleal eye turned 90*; as repaired 

511-5.12- 
5.1 8_5:.t9_, 

5.20 
X 

Check brake stoke, must brake or replace brake cup, as required 6:8 X 

Check:trolley crossbar-connection 5.18. X: 

Check suspertsbn eye, locking elements; bracket for siispenelon eye and securing elements 
(clif)s. etc-I 

X. 

Check luipensicri 6,e/suspension hook assembly and ensure suspension eye turned 90* is 
properly sabred 

5.11 
X. 

Check tight fa of securing,bolts on load hook assembly 5.9" X 

Check hooks for crackle, defamation andWear 8,4 X 

Check hook safety catch fadeformatial X 

Check hook bearing for wear X 

13Ortom blocic.lubricate chain sprocket bearing and check tight at of securing ixes 5.10 X 

Check Chain sprocket, return sprocket and Chart guide X 

Check chain and chain collector box are property seared .5.12 X 

Check &pin fa deformation, cracks, pitting, reduction in the thickness ..the links or 
increase in path clue to wear, elongation caused by deformation 

8.5 . X 

Check searing elements (es" bats. etc.) for tight fa and corrosion 
5.1175.12- 
5.18-5.19-- ' 

,s.k, . 

X 

Check end apply or supplement corrosion protection. as required X 

CheOk electrical endoeure loafs 

Check holey crosstir and condition of buffers 
5,18-5.19- 

520 
Check lubrication of geared travel rollers of monorail bast 8.8 X 

- Check oi level X 

Change oil 8.7 - every 4 -5 years. 

Check bearing points of rotor. for corrosion 6.4 every 5 years 

General overhaul 

'The general overhaul should coincide with the annual inspection On reaching the theoretical duration of service 

Fit n:heist specific Demag GO set 8.3 X 

The small parts-(Screws, washers ...) to be replaced during maintenance and assembly work are not hated separately. The 
tasks specified In the Inspection maintenance schedule must bp carriectourduring-a GO. 

The speckled maintenance.intervalsepPly to normal chain hoist service conditions. 
If the annual calculation-of the actual duration of service S.indicates that the theoreti- 
cal duratien of service D will be reached before a period of 8 - 10 years,, regular 
maintenance work must be-adaptedto the, operating conditions and Maintenance 
must be carried out at :shorter intervals. 
For repairs, only use genuine Demag parts (see component parts list). 
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8.4 Suspension eye, hook, 
trolley crossbar 

if a check or inspection reyeals that these components are worn beyond the 
dimensions shown in fig. 15 and the tables, or tl Cracks Can be seen in these 
parts, they must be replaced at once. See pages 42-45 for replacing the hook' 
in the load hook assembly or In the bottom block 

Chain hoist 131( 

Range DKUN2 DKUN 5 DOWN 10 DKUN 18 DKLRI 20 

Suspension eye 
min. cknension e 13 17 24,5 24,5 . 30 

Load hock 
min. dopensioril 
ior reeving 

1/1 -. . 
16,2 19,35 23,6 31 31 

2/1 
. 

19,35 23.6 30,95 35 44 

Trolley for DKUN 2- 

Rine RU 3 . .. RU 6 14.111/EUl1 

Flange width mm 58-90 58-143 ; 144-300 58-143 I 144-.309 

Tracy amber 
min. dmension v 16 

_ 

24 30 

Trolley aossbar 
Mn. clmension hl 

. _ 

- 14,5 - 17,5 

Trolley:for DKUN 6 
Range RU 3 PUS RUI1/E1111 

Range Mill mm 58-90 53-143 144-300 58-143 144-330 

Trolley Crossbar 
min. dimension.v 

16 
_ _ . 

24 32 , 30 38,5 

Trobey crossbar 
min, dimension h1 

_ 

- 14,5 17,5. 

Trolley for DKUN 10 

Pangs RU 6 . RU 11/EU 11 RU 22/EU 22 

Fl.aVe 7Acth mm 58-143 56-143 144-300 82-143 I 144-300 

TrolleY crossbar 
min. dimension v 24 32 30 38,5 

. . 

45,6 

Trolley croesbar 
Mn. &mansion h1 

_ 14,5 - 17,5 . 
. 

28,5 

Trolley for DKUN 16 

Range RI) 22IEU 22 RU 3841/EU 36-N 

Range width mm 82-143 1 144-300 - 90=180 181300 

Trolley crossbar 
Min. dlmcn v 

. . _ 

_ 

4.55 44 43 

Trolley crossbar 
.min.. dimension' hl 

. 255 

Trolley forDKUN 20 

flange RU vieu 22 RU 3e-mitu 36-N RU 55/EU 55 

Range width mm 82-143 I 144-300 90-180 181-300 106-186 187-300 

Troley crossbar 
min. dimension v 

45,5 44 43 57 57 
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8.5 Hoist chain The original Demag chain is a tested round section steel chain which is; subject to the 
directives ft* round section steel chains in hoisting operation of the Main Association 
of Industrial'Employers' Mutual insurance Societies, Central Department for Accident 
PreVention:and to the test criteria for round section steel ihains in hoisting operatioh 
and to the inspection regulations according to DIN 685 part 5 Nov. 1981 as well as 
aceidentorevention regulations BGV 08 (VBG 8) and BGV 06 (VBG 9). 

8.5.1 Lubricating the chain when putting_the hoist into operation and during 
subsequent operation 

Beforefrtting, before lifting 'a test loadand commis_ sioning and during normal 
operation, the contact surfaces of the chain must be lubricated with a gear 
grease, panne. 472'918 44:along the entire length of the drain, which 
must be freeof load. 

The contact surfaces of chains must be.relubricated - after.being cleaned at inter- 
vals depending orison/ice and load conditions. The lubricant should preferably be 
applied with a brUsti (see fig. 18). 

A dry IllnitUbritant shoUld be used in environments where abrasives occur (emery, 
sand, etc.). 

8:5.2 Checking wear or deformation of the original Demag chain 

In addition to selecting the correct hoist unit; owners of electric chain hoists are 
obliged by relevant ar;dideht prevehtion regulation§ to constantly check the round 
section steel chain in order to ensure optimum operating safety and therefore, to 
.avoid serious accidents. 

Where normal dLity conditions prevail, the chain should be checked once:a year 
(see section 8.2, table. 2). 

If routine maintenance reveals that the Intervals are too long, they should be adapted 
to the specific operating' conditions. 

A partial load must be suspended fronitheload Book When measuring the chain for 
wear or deformation. This measurement can be taken in two different ways. 

1. As in fig. 17 with a caliper gauge 

2. As in fig. 18'with a chain gauge 

Memiuring with the caliper gauge 
Measurements on 11 chain links may be taken in steps of 2 x 3 and 1 x 5 chain links 
(see table 3and fig. 17). 

The sum total of the 3 readings taken, i.e. al + a2 + a3, must net exceed limit a in 
table 3. Otherwise, the chain must be replaced. 

Since this is a chain of special' manufacture with the name Demag stamped on every 
12th link for chain size 4,2 x 12,2 and 5,3 as well as every 10th link for chain sizes 
7,4 x 21,2-- 8,7 x 24,2 and 10,5 x,28,2 replacements must not be procured from 
any source other than Demag. 

Do you find that, on fitting a new chain, it does not run smoothly over the sprocket? 
Please contact our after-sales service centre, 

id the use of chains other than those supplied by Demag is not permitted. 

Chains and chain sprookets,are designed to.fit each other precisely. Your using a 
chain of a make other than Demag renders any liability and :guarantee claimsnull 
and void. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 286 of 367



Table 3 

Demag ctiain hoist 

Chain designation d x I 

Limit dimensions according to DIN 685 pen 5 

DKUN 2 DKUN 5 DKUN 10 OKUN-18 DKUN 20 

4,2 x 12,2 5,3x15,2 7,4 x 212 8,7 x 24,2 10.5 x 28,2 

Ovend length 0111 inks, makinsim ciniension a= a 1 + o 2 + a 3 144.7 mm 180,3 nun 253 mm 289,2 min 337,4 nun 

Inside length of 1 tNt, maximum dimension t 12,8 min 15.9 nun 22,4 mrrt 
1, 

25,5 nun 29,8 mm 
Measuring the chain ink diamenter,.(see fig. 17) 
Mininurn dimension d m= 0,9 x d 3,8 mm 4;8 urn 8.7 nun 7,8 rnm 9.45 mm 

Refer to sections 5.9 and 5.10 for repfacing the chain when required. 

When the chain hoistis operated with a -dry-running chain, the chain guide, chain 
sprocket and return sprocket of the bottom block must also be replaced when the 
Chain is replabed. . 
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8.6 Brake 

8.6.1 KMK main hoist motor brake 
and KMF travel motor brake 80 

Number of shims 

Motor ()mint lty Shim thickness 

71/80 2:x 5 0.8 rum. 

90 2 x 6 0.8 rrrn 

100 2 x 9 1 mm 

112 2 x 10 1 rrrn . 

8.6.2 Adjusting the brake with shims 

Demag chain hoists are supplied with the.brake adjusted for the minimum 

rotor displacement pathof. approx. 
1,5 -2,0 mm for 71, 80,.90 motors and 
1,8-2,3 mm for 100, 112 motors. 

A.s.the brake Lining wears down, the path of rotor displacement increases. 

The brake must be adjusted before the pathof displacement has reached a mad- 
Mum of 3,0 mm for 71 , 80, 90 motors and 3,5 mm for 100, 112 motors. 

It is therefore imperative to ensure, by regular maintenance, that the brake is adjust- 

ed before the maximum rotor displacement is reached. 

For brake adjustment the loadmust be removed:from the chain hoist. 

Adjustment can be repeated several times. 

It is advisable to have a spare brake cup in stock. 

Measure the path of rotor displace- 
ment 71 - ea motor 
Check rotor displacement 
(approx. 1,5 -2 mm displacement) 

Tightening torque 
71 - 80 motor = 3 Nm 
90- 112 motor. 5 Nm 

41054244.aps 4to53744.ops 

Moosiro the path of 'fete, displacement 
of the KMK loon 1 2 hoist Motor in 

braking end running positions: 
Chock rotor displacement 
(approx. 1,8 - 2,3 mm displacement). 

41053644.epe 
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 8.6.3 Changing the brake cup 

Remove ten'Wtth brake allied 

410546444o 41054744,eps 

After.fitting the brake cup, fit the new shhns sup- 
plied with it. 

Ensure same number of 
4 shims are fitted on both 
skies 

Lock the bribe cup using a soreedriver and 
tighten bolts with a tighten-i9 torque of 
71 - 90 motor 104 Nm 

100, 112 motor 2Nm 
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Measurable path of rotor 
men' 

- 90 motor 
(Zeck rotor crtsplacement 
(approx. 1,5 -2 mm displwernort), 

41054244.81x 

8.6.4 Changing the fan 

41053744.Epa 

Measure the path of rotor dispfacament 
of the *AK 100112 hoist motor in 

Waking and running pceititins. 

Check rotor displacement 
(approx_ I A- 2.3 mm cfisptacemerib: 

41053644.epa 

Press WI dips in *action of arrows and 
remove fan 
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Tightening torque 
71 - 80 motor = 3 Nm 
90 - 112 motor = 5 NM 

41053744.epe 

Measure the path of rotor cisplesernent of 
the KMK 100/112 hoist motor in braldng 
ers1 running positions. 
Check rotor displacement 
(approx. 1,8 - 2,3 mm displacement). 

41053644.eps 71 
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8.6.5 KMP main hoist motor brake 

Number of shims 

own* 
71 x 5 

Shim thicknass 

078 mm 

Demag chain hoists are supplied with the brake adjusted for the minimum rotor 
displacement path of approx. 1,5 -2 mm for the KMP 71 motor. 

As the.biake lining wears down, the path 01 rotor displacement increases. 

The brake must be adjusted before the path of chsplacement has reached a maxi- 

mum of 3,0 mm for the.KMP 71 motor. 

It is therefore imperative to "ensure, 'by regular maintenance, that the.brakeis Aust- 
ad before the maximum rotor displacement is reached. 

For brake adjustment the load must be removedfrom the Demag.chain hoist. 

Adjuttment can be repeated several times. 

It is advisable tohave a spare brake cup in stock. 

8 ;6.6 Adjusting.the brake with shims 1, Measure the path of rotor displacement: 

For KMP motors which arenot Tilted with a fan; remove the black plastic cap frail 
the brake end:cap, turn it and deterrnine difference dimension IV by pressing on 

the brake release stirrup (see fig. 19). 

2. LoOSenthe four nuts (2) and remove brake end cap (1). 

3. Retrieve the necessary number of shims (3) in order to obtain a path of displace- 
ment of 1 - 15 mm (shim thickness 05 mm); it is absolutely essential that the 
number of shims at the top is the seine as at the bottom.. 

4: Screw. on brake end cap (1) evenly with the four hexagon socket nuts (2) With .a 

tightening torque Of:10,5 Nnri. Any paint or dirt must be removed from the center- 
ing faces. 

5. Check path of rotor dispiacement,(should be 1 -1.5mm). 

Measuring the path of 
rotordiSplaaernent 

KMP 71 

Brake end cap 

FtuistiCtiap 

Brake pease 
stirrup 

Brake released 

Brake engaged. 

Fig. 19 

72 

1501101:Mops 410145144.0M 

8. 

9 
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8.6.7 Travel motor brake 
13/3 PKF, 13/6 PKF 
and 13/6 PF 

8.6.8 Adjusting the brake with 
shims 

Demag travel driVes are supplied with the brake acfiusted.for the minimum rotor tfis 
placement otapprox. 1 - 1,5.mm. 
As the brake liningwears down. the path of rotor displacement increases. 
It is therefore imperativeto ensure, by regular maintenance, that the brake is adjust= 
edtefore the maximum rotor displacement is reached. 
Adjustment can be repeated several times. 
it. is advisable to have a spare brake lining or a complete brake end cap available. 

Measure the path of rotor displacement: 
This is done by measuring the distance between the motor shaft end and the brake 
end cap, first with the brake engaged (fig. 20) and then with the brake released 
(fig. 21). if the path of displacement is approx. 3mrn, the brake must be adjusted. 

Loosen the-four nuts (2) and remove brake end cap (1), 

Remove the:necessary number of shims (3) in order to; obtain a path of displacement 
of 1 - 1,5 mrn (shim tfkknesa.0.8.mm); it is absolutely essential that thEvnumbet of 
shirr* at the top.is the same as at the bottom. 
Screw on brake end cap (1) everily,With the four hexagonsocket nuts (2)-(for tighten- 
ing torque see fig. 22). Any paint or dirt be removed from the centering faces. 
Check path of rotor displacement(should,be 1-- 1,6 mm). 
Loosen the fourhexagon socket nuts (2) and remove brake end cap (1) Withils worn 
fining. 

8.6.9 Fitting new brake lining RemOve old brake lining from brake:end cap. 
to travel motor Glue new brake-lining into brake-end cap (see section 8.610). 
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8.6.10 Gluing on brake linings 

8.7 Gearbox 

74 

A two- component glue is supplied with every. replacernentbrake lining. The lining 

Must. be held in position by a clamping device. 

Remove end cap (brake end shield) (1), heat to 100- 150° C and remove worn 

*aka fining. (lb do this put the end cap on a heating plate and pour some water 

-into recess of the end cap: The required temperature has been reached when the 
water boils. Rernove the remains of the old lining with a screwdriver or similar tool). 

Surfaces to be glued together =must be free from grease, oil, paint, rust, dirt and 

Moisture. They should be emery-papered and wiped with acetone or any other good 

solvent. 

Squeeze adhesive out of the two tubes supPlied and Mix the two components 
thoroughly in a ratio of 1:1. Apply-a thin layer to both surfaces with a brush or paint 

scraper. 

Locate annular brake lining (2) in its proper position and apply pressure by fitting 
pressure disc (3), bolt (4), washer (5) and nut (6) as illustrated in fig. 23. 

Allow the glue to solidify under pressure for 20 hours at .room tempearture. 

Remove: the gluing jig (components 3 to 6). 

Fit atfiUsting shims and end cap (see section 8.6:8). 

Oil lubrication 
Under normatoperating condltione, the oil must be changed at least every 4 years. 

Under exceptional conditions, e.g. increased ambient temperatures, we, recommend 
that of changes be adapted to suit these conditions. 

Oil change. 

Drain the old oil at operating temperature. To do this, first remove theair vent screw 
at the top of the gearbox and then the,plug'at the bottom,,and the oil will run out 
The flushing oil should have a viscosity of 46 -68 rnin2/s at 40° C. 

The quantity of flushing oil used should beapproxiMately twice that specified for 
lubrication. Then fiustithe gears by switching. theholst On and allowing the hook to 
run Severattimea over the entire length of its path. Then drain the flushing oil and refill 

the gearbox with as specified for lUbrication. The reqUired quantity and grade of oil 

can be seen from the table beloW. 

Oil grades 

For ambient temperatures of approx. ,-10° C to +50° c, a gear oil of 220 mrn2/s at 

40° C with mild high - pressure additives should be used DIN 51502' CLP 220, 
e.g.. BP ENERGOL GR-XP 220, Esso Spartan B? 220, SHELL Ornate oit 220, 

Mobilgear 630 or Nal Dego! BG 220. 

At higher or lower amblent-teirriperatunas, the type of oil used should be adapted to 
the specific conditions. 

Dispose of waste oil in accordance with environmental protection requirements. 

Quantity. of in litres 

ksnao 

Litre 

Part no. 472 902 44, 11Itre 

DKUN 2 DKUN 5 DKUN 0 DKUN 16 

0,15 0,25 0,4 0,4 

DKUN 20 

0,7 
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8.8 EU 11 DK/EU 22 DK/ 
EU 86.N/EU 55 DK 
electric trolley geaibox 

8.9 Adjusting the slipping 
clutch 

The gearbox is lubricated with glop! (approx. 60 g). 
Under normal conditions thisgrease suffices for approx. 2 yeart after which the 
gears need relubricating. The geared wheels must be lubricated regularly 
With the same grease. 

Part no. Oil 058 44, 60 g. 

Under normal operating conditions. ,the slipping dutch doeS not need to be adjusted. 
The dutch runs in the oil bath and the linings are virtually wear-free. The slipping 
clutchis initially set-in the factory. Adjustment of the supping clutch may only be car 
ried out by authorized specialists: An increase of the tripping torque which exceeds 
the factory. setting is notperrnitted. 

Adjust the slipping dutch with the friCtion force checking device. 
Part no. 636 708 44 

For further information see Adjusting the slipping dutch 206 974 44. 

Only;allow Slipping clistoh.to slip atcreep lifting speed, (if provided) while 
lifting. 

A new safety nutt must befitted each time the clutch lining is replaced. 
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9 Measures necessary for achieving safe working periods 

The safety and health proVisions of EC diredtive 98/37/EC make ita legal require- 
Ment to elittiiriate special hazards which may be:caused by for example, fatigue and 
ageing. This requirement is also reflected in relevant:accident prevential regulationa 
and codes of practice, such as the 3rd supplement to UVV/SGV D8 (VI8G 8) of 
1.4,1996 in GernianY, This requirement obliges the owner of serial hoist units to 
determine actual duration of service of the hoist unit on the basis of the operating 
hours, load spectra arid/Or recording factor-a. This is based.cin FEM 9,755/06.1993 
"Measures for achieving safe working periods,for powered serial hoist units (S.W.P.)". 
The obiective of this rule is to determine measures for achieving safe working periods 
over the entire duration of service, althoUgh, according to the state -of- the -art, the 
hoist units are designed for specific periods:of. operOon. 
Premature faure cannot:however, be ruled out. 

The following items:have been taken from FEM rule 9.755 with reference to the eliab 

trio chain hoist: 

1. The actual duration of service deterrnined on the basis of operating time andloa4 
must be documented at least once per year. 

2. The operating time Ti (number of opereting hours) can be estimated or read on an 
elapsed time indicator. 

3. The load km, (load spectrum)must beestimated. 

4. The value determined for operating time T, using an elapsed time indicator must be 
multiplied by the type of recording factor f 1,1. 

5. The value determined for the estimated operating hours andloa.d spectrum must 
be multiplied by the of recording factor f =1,2. 

6. The actual duration of service S is dalculated:asi.S = kmix T, x f 
7. A general overhaul must be carried out on reaching the theoretical' duration of 

ServiCe. 

8. All checks and inspections and the general overhaul must be arranged by, the 
owner of the hoist unit. 

A general overhaul is defined as: 

Inspection of the machinery for the purpose of detecting all defective components 
and/or components and parts close to failure and the repladement of all such 
components and parts. Following a general overhaul, the machinery is in a condition 
simger to that of ihsame machinery in new:condition as far as the principle of 
operation and performance values are concerned. 

For electric chain hoists classified acoording to.FEM a51 1, the following theoretical 
durations of service apply (converted into full load hours): 

Table 4: 

1 Cm 1 Bin 1 Arn 2m 3m 

111) 200 400 800 1600 3200 

The actual duratibn of service is cxinSiderably increased if the hoist Unit is only 
operated with partial load. For a chain hoist operated on average with hair load, 
for example, this results in an 8-fold increase in the actual duration.of service, 
with operation at one quarter of the full.load, a 64-fold:increase. 
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8 
a 

3 

9,1 Calculating the actual 
duration of service $ 

9.1.1 Estimating the load spectrum 
factor jct., (by the owner) 

The actual duration of service S of the electric chain hoist can be determined as 
follows: 

S x x f 

kN : Actual bad spectrum.factor 

Ti : Number of operating hours 

f : Factor depending on the type of recording 

To simplify estimation, each typeof load can be grouped into I load spectrum mod- 
ules. The types of load are simplified and quoted as 1/4, 1/2, 3/4 bad and full bad. 
Dead loads are added to the loads. Loads up to 20% of the rated load capacity are 
not taken into consideration. 
The operating time breech type:of.load is diVided up within the inspection interval 
(e.g. 1 year) in terms of percentage. 

The foilOWing bar diagram shows the k, load spectrum modules for the load conci- 
tiohs without load-up to full bad in time increments of 5 and 105. Larger shares of 
theIime period must be correspondingly added together. 

Load 

Full load 

3/4-bad 
112-load 

1/4-load 

No road 

q 
v- 
8 d d d 

5 1 101 51 101 51 101 51 101 

100 

k-values 

Dead 'dad 

Time 

The load spectrum factor k can be obtained by adding, together the individual Is, 
load spectrum modules. 

1 

9.1.2 Calculating theoumber of hours The openating time can be calculated by means of an elapsed time indicator. or 
of Operation (operating time) Ti according to the following method: 
(by the owner) Operating time per inspection interval: 

=1Ubadamanutzg,Dima 
60 x hoist speed 

Only lifting and lowering movements are counted, long arid cross travel times are not 
taken into consideration. 

9.1.3 Factor depending on type of f = 1,1 for calculating the operating hours.using an elapsed time indicator 
recording f f :.1,2 for estimating the operating hours and the load spectrum. 
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9.2 Example: 
DKUN 10-1000 KV1 
in lAm 

78 

Hoist speed 

No. of cycles per hour 

Lifting and lowering 

Operating time per day 

Days perinspection interval 

9 m/min 

10 cycles/h 

(2+2) rn/cycle = 4.m/cyle 

8 h/daY 

250 days/inspection interval 

4 x 10:i 8 x 250 = 148,1 Winspeotiori interval 
60 x 9 

in the operating time as calculated above, the chain hoist has ti spOrted the 

following loads: 
0,05 

0,042 

5% of time with full load 3( 
10 % of time with % load 

20 % of time with 1/2,load 

15 % of time with % load 

50 % of time without load 

lc,- values 

0,0125+0,0125 

0,0016+0,6008 

Adding the load spectrum modules km together results in the load spectrum factor: 

ka, = 0119 

Thus, the actual duration of service amounts to: 

= km, x 1", x f = 0,119 x 148;1 x 1.2= 21,2 hours 

For classification in FEM group of mechanisms 1Am (see DKUN data plate) with 

800 hours of theoretical duration of service (see table 5) the hoist has a theoretical 

remaining duration of service of 778,8 hours. 

Documentation 
Enter these values in your test and inspection booklet or crane inatallation test and 
inspection booklet. This entry may appear as follows: 

Date, 

from until 

Operating 
hours 

Ii value P1 

Load [941% 

ful 

factor 

3/4 1/2 1/4_ none 

Load factor 

kni f 

Ac Wei 
ciuralion 
of service 

S [1.4' 

Theoretic duration of 
service 

D Ihi Illoug of 
mechanisms 

Remaking 
duration ef 

service 

0-S IN 

3.1.- 30.12.-- 148,1 
5 10 20 15 50 

0,119 1;2 21,2 8001 1Am 778,8 
0.05 0,042 0,025 0.002 - 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 298 of 367



DEMAG 
BBBBB J II I 

Cranes a Components 

EC conformity declaration 
Demag chain hoist DKUN, DKES, DKST 

in ace:stance with EC Dimetives 89/3313.+EEC, Annex I. ClaralEEC, Amex UA 
and 73/23111C, Annex Ill 

PageN Page 1 

Went. no. 

204 405 44 

Hereby we, 

Demag.Cranes.& Components GmbH 
Komponententechnik, 

declare that the product 

Issue 0799 I EN 

Demag chain hoist DKUN, DKES, DKST 

of serial design ready for use with or without the relevant serial trolleys: has been 
declared; in ccitiforrnity with the provisions' of. the fiallowing relevant regUlations: 

EC EMV Directive 

.emended by 

EC'Machinery Directive 
EC Low Voltage Directive 

amended by 

Applied harmonised standards:. 

EN 292-1, 292-2 

EN 50081-2 

EN 50082-2 

EN 60034 -1 

EN 60034-5 

EN 60204-32 

EN 60529 

EN 60947-1 

89/336/EEC 

92/31/EEC and 93/68/EEC 
9I3/37/EEC 

73/23/EEC 

93/6I3/EEC 

Safety of.Machinery 

Electromagnetic compatibility 
Electromagnetic compatibility 
Rating and performance for rotating electrical machines 
TypeS of enclosure for rotating electrical machines 
Electrical equipment, requirements for hoists 
Types &enclosure (IP code) 
Low voltage switchgear 

Applied standards and technical specifications: 

DIN VDE 0160 Electronic equipment for use In electrical, power 
installations and their assembly into electrical power 
installations 
Classification of mechanisms 
Chains for hoist units 
Travel and hoist motor selection 
Measures for achieving safe working periods 
Specifications for rope and chain hoists 

FEM 9.511 

FEM 9.671 

FEM 9.683 

FEM 9.755 

FEM 9.811 

Wetter, den 19. 7. 1999 

Place and ate of issue 

014 
ppa. Dr. Neupert 

Technik 

Hebezeuge und Komponenten 

1) Design ready for use requires a scope of parts as specified In Works Standard 012 313 99. 

ppa. Weih 

Vertrieb 

Hebe- and Komponententechnik 

# = Modifications cowered 
to previous issue 7550 Normung Class. no. 

715 is p17 
FlepreductIon in whale or ii flat arty with prior consent of Dernag Crams & components GmbH, D-58286 wooer Sutioet to chengo. Not *ibis for errors or omissions, 
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Demag Cranes ,& Components GmbH 

Handling Technology 

Postfach 67 .iD-58286 Wetter 
Telefon (02335) 92-0 
Telefax (02335) 922406 
E-Mail handlingeclemegcranes.c.om 
www.demagcranes.cle 

.FICOOrkztioil in wtoie or in pat arty with prier consent at Der* Clams 8 Oceiconerds GmbH: 0-56286 Wetter Subject to change.: Not labia tor errors or =Jesters. 
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I f. 

Componentparts 
Demag chain hoist DKUN=10 

110504 EN/DE 

DEMAG ll 
Cranes & Components 

222 511 44 721 1S817 
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Contents 

40268144mo 

41774644.0W 

Page 
Main hoist motor KMK 90 B 2 4 
Main/creep hoist motor KMK 90 B 2/8 4 
Main hoist Motor KMK 100 B 2 5 
Main/creep hoist motor KMK 100 B 2/8 6 
Main/creep hoist motor KMK 100 B 2/12 7 
Helical gearbok, 2-stages 8 
Hook with fittings, 1/1 reeving 12 
Bottom block, 2/1. reeving 13 

Electrical components 
Direct control 14 
Contactor control 16 
Limit switch for the upper and lower hook position 
1/1 reeving 18 
2/1 reeving 19 
Reinforced M24 x 1,5 Cable sleeve insert 20 
Strain gauge carrier Gnk ZMS 1250 - 1/1 42 
Strain gauge carrier link 2ms 2500 - 2/1 43 

Standard headroom monorail hoist 
RU 6 DK trolley 23 
RU 11 DK trolley 24 
EU 11 DK trolley 25 
RU 22 DK trolley 26 
EU 22 DK trolley 27 
Travel drive PKF 13/3 end 13/6. 28 
Drop stop fittings RUDK / EUDK 44 

2 

41174744*4_ 

Standard headroom monorail hciist: 

Hand chain drive for HU1 1 DK/HU 22 DK trolley 22 
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Contents 

41174544.am 

Bridge 

Page 

30. 

RKDK low-headroom monorail hoist 

Trolley size 11 

Flange width 91 - 300 mm 32 

Trolley size 6/2 
Flange width 91 - 300 mm 33 

Trolley tree t2:82 
34 

Trolley size 11/2 
Range width 82 - 300 trim 35 

# Chain guide 
Rttings.for RKDK low-headroom Monorail hoist 11 

Trolley B Trolley A 

41174944.eps 

Bridge 

EKDK low-headroommonorall hoist 

Trolley size 11 

Range width 91 - 143 mm 36 

Trolley size 6/2 
Range width 91 - 143:mm 37 

Trolley size 11 

Flange width 14-4 - 300 mm 38 

Trolley size 672 

Flange width :144 - 300 mm 39 

Trolley size 22 
Range width 82 - 300 mm 40 

trolley size 11/2 
Flange.vacith 82 - 300 mm 41 

# Chain guide 
Fittings for EKDK low,headroon-i monorail hoist 11 

Alterations compared with previous issue 
1 Example 

# 321 516 99 4 Hex.socket cylind.screw M 6 X 60 10.9 A2F DIN 912 
3 
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Main/creep hoist motor KMK 100 B 2/8 

Item no. Part no. Quantity Designation Madedd Standard. 

'1 34252199 1 Rotating ring 190.5 FedSt DIN 471 
2, 36720099 1 0-ring 12 X 1,5 isi 

. NBA 70 DIN- 3771 
3 36060299 1 GrOcKied ball bearhg 6302 Wtz-St IL DIN 625 
4 14335684 '1 Shaft coupling 0K10116 c/w gems 2, 11, 15. - 

5, 36826889 1 Grooved bat bearing 6208 2R2 Wtz-St. IL DIN 625 
6 83731444 1 trrterme4ate. flange 104410.9f3-DK e/whem5 
7 36719199 2 0-ring. 150 X 2. N NBR 70 DIN- 3771 
8 14101484 1 Stator KMK10013 2/8 AB 1) 
9 30242999 4 Stud M 8 X265 8.8 A2F DIN- 835 n 1438684 1 Damper Idv-1109 GIEDREHT. 

12 14385284 1 Thrustring set XM103 1) 
14 14345484. 1 Rotor 'KMK19013 2/12 B2/8 1)' 
15 34191.199 1 Spring ring A 28 FedSt DIN 7993 
16 14378084 '1 Engaig element:KMK100 
17 34444999 1 Shim 42X 52)(0,5 St2K50 .DiN .988 
18 14374784 1 Spring 4,75X42 X77 R1BL ,250 N 
19' 14876684 1 Quit gear KM 100-112 
20. 34246999 1 Retaining ring .40)(2,5 FedSt IL .DIN 
21 14389584 1 Brake lining support. KM.1 00 

.471 

23 14377084 1 Brake release bracket. 10v1100 
24. 14381384 1 Bearing bush KM 100 
25 14361384 1 End shield' BS KM 100 c/w Item 24 
27 15108599 4 Hexagonal nut M 8 8 152F DIN 6923 
28' 32012599 4 Hex.sockei cAnd.screyr M 8 X 30 8.8 A2F DIN 6912 
30 14389684 1 Fan set k14100 
34. 14362084 1 Fart Cover KM100 
35 32151099 4 Hex.sockert cylIndscrew M 6 X 60 10.9 A2FIL DIN 912 
38 10041084 3 Fedi* gauge 'set 1) 

2225'10.43.* 

1). When ordering a rotor or stator, a set of thrust rings (rtem no. 12) must also be ordered for adjusting the air gap 
6 (adjust with teeter' gauge no. 2. item no. 38) 
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Main/creep hoist motor KMK 100 B 2/12 

Item no. Pad no. .Quantity Designation Material Standard - 

1 34252199 1 Ret@inkg ring 15X1,5 FedSt DIN 471 
2 36720099 1 0-ring 12 X 1.5 N. NI3R 70 DIN- 3771 
3 36068299 1 Grooved ball bearing .6302 Wtz-St IL DIN 625 
4 14335684 1 Shalt couping DK10/16 cM items 2, 11, 15 
5 38826899 1 - Gnxwed ball bearing 6208 2RS .Wz-St IL DIN 625 
6 83731444 1 Intermediate flange KM100B-OK rive 'tern 5 
7 38719199 2 0-ring 150 X2 N NMI 70 DIN- 3771 
8 14101384 1 Stator 10v1K1008 2/12AB 1) 
9. 30242E99 4 Stud M e X265 85 A2F DIN- 835 

11 14386284 1 Damper KM 100 GEDREHT 
12 14385284 1 -thrust ring set KM100 1) 
14 14345484 1 Rota* KMK10013 2/12 1) 
15 34191199 1 Spring rig A 28 FedSt DIN 7993 
16 14376084 1 Engaging element 1.31.4K103 
17 34144999 I Shim 42X 50,6 St2K50 DIN 988 
18 14374184 1 Spring 4,5X42 X77 FIT 190 N 
19 14876684 1 Dud gear KM 100-112 
20 34246999 1 Retaining ring 40X2.5 FedSt IL DIN 471. 
21 14389584 1 Brake.gring support KM 100 
23 14377084 1 Brakease bracket KM100 
24 14381384 1 Beering bush KM .100 
25 14381384 1 Erld shield 13S KM 103 clw item 24 
27 15108599 4 Hexagonal nut M 8 8 A2F DIN ,6823 
28 32012599 4 1-4ex.socke1cyend.screw M8 X 30 8.8 A2F DIN 6912 
30 14389684 1 an set KM 100 
34 14382084 1 Fan cover KM100 
35 32151699 4 Hex-socket cylind.screw M 6 X 60 1a9 A2F1L DIN 912 
38 10041084 3 Feeler gauge set 1) 

22251C04.tbl 

1) %rip!) ordering a rotor or, stator, a set of thrust hricgi Crtem no. 12) must also be ordered for aditOrog the et(' gag 
(adiust with feeler gauge no. 2. tern no. 38) 

7 
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8 

Helical gearbox, 2-stages 
Helical gearbox, combination with corresponding motor for one/two hoist speeds 
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Helical gearbox, 2-stages 
Helical gearbox combination with corresponding motor for one/two hoist speeds 

Item no. Part no. Quantity Designation Material Standant 
1 .83725844 2 Plug.wth 0-fig 
2 34252199 .! Retahrig ring 15X1.5 FedSt DIN 471 
3 34276299 2 Retaking ring 42X2 FedSt DIN 472 
4 83710444 1 Geabox housing 131(10/167.2 1) 
7 83713944 1 Geatac seal DK16/16 1) 
8 36060299 1 Grooved bal bearbg 6::92 Wlz-S1 L DIN 625 
9 34254099 2 Retng reg 49(1;75 FedSt IL .DIN 471 

10 Stage 2 for two Hoist speeds Mat IMO( 80,13 2/8 
10 83714644 1 Gearwheel' Z111 M1,6 B 32 164 800, 630, V 1,1= 79,9 
10 83714444, 1 Gearwheel Z105 M 1,6 B 32 630, V 2,17..588 

Stage 2 for two Hoist speeds Mot. KMK 100 B 2/8 
10 63714844 1 Gearwheel Z111 M.1.6 B 32 1250, V 1,1;79,9 
10 83714444 1 Geenvhsol Z105 M 1,6 B 32 1000. 80012; = 58,8 

Stage 2 for hvo Hoist speeds Mot 1434K 100,13 2.t12 
10 63714244 1 Gearwheel Z 97 M 1,6 B 32 500,1/ 

Stage 2 kir and Hoist speed Mot KMK 908 2 
10 83714844 1 Geawhael Z111 M1,6 p 32 1250, 1000, 6313, 630, V 1.1= 79,9 
10 83714444. 1 Geanvheel Z105 M.1,6 B 32 800,530, V 2,1= 588 
10 83714244 1 Gearwheel. Z 97 M 1,613 32 500; V 3, I = 36,2 

Stage 2 for one Hoist speed Mot KPAK 100 El 2 
10 83714444 1 Gearwheel Z105 141,6832 Igo°, V 2, i = 58.8 
11, 83712844 1 Fang. 40 X55 X12 
12 36680799 1 Of seal -A 55X BOX 8 NBR IL DIN 3760 
13 34268599 1 Retaining ring 80X2.5 FedSt DIN 472 
14 92491644. 1 0-ting 34. X 3. B NB 70 DIN- 3770 
15 36826859 2 Grooved bag bearing 6208 2RS iNtz-St IL DIN 625 
16 71631144 2' aish 8,5X 14 X12 
17 34287744 2 Securing cip SL 16 SXN08 
18 83770444 1 Supportrig eye long DK10/15 
18 83770244 1 SLIPP01509 eye short. DK10/16 
19 83761844. 2' Settolt 16H11X100 Nut 
21 83713744 1 Lock nut M20X1 
22 34276299 2 Retaining ring 42X2 FedSt DIN 472 
23 32158399 6 HaLsocket cylnd.screii M 8 X50 8.8 A2F 'DIN, 912: 
25 3666:$469 1 GrodNeel ball bearing 6004 .L DIN 625 
26 83713844 1 pressure `ring .D1(10/16 
27 33975199 2 Dished leash& 90 X46 .X3,5 p 666Fiv4 DIN 2093 
29 83726044 1 Gauping set DK10/16 )0( dor itern 21. 
30 Stage 1 for twO Hoist sPeeds Mat: KMK8013 2/8 
30 83723044. 1 Gearwheel Z141. M 125818 1000, 800,930N 1,1= 79,9 
30 83723044 1 Geanvhati. Z141 M1,25818 630, VZ1=58.8 

Stage 1 for two Wet speeds Mot. ICA4K100,8 2/8 
30 83723044 1 Gearwheel Z14.1 M 1,25B 18 1250, V1,) 
30 63723044 1 Gearwheel cZ141:M 1,2_513 18 1000, 800,V 2,1-,= 58,8 

Stage 1 for two Hoist speeds Mot. KMK 100 B 2/12 
30 83723044 1 Gearwheel 2141 M 1,2513 .18 500. V 3.1= 362 

Stage 1 for one Hoist speed Mot.KMK 90 B 2 
30 83723044 1 Gearwheel Z141 M 1,258 18 1250.1000; 800, 630, V 1, i = 79,9 
30 83723044 1 G60141081 2141 M 1,25B 18 800, 830, V 2,1 58,8 
30 83723044 1 Gearwheel -Z141 M 1,2513 113 500, V 3.1. 36,2 

Stage 1 far one Hoist speed M0tKMK100B2 
30 83723044 1 Gearwheel Z141 M 1,25B 18 1000, V 2.1 = 58,8 
33 35426499 1 Key A EI( CO( 45 C 45 K DIN 6885' 
34 Stage 2 for.two Hoist speeds Mac 1(141(90 B 2/8 
34 83715544 1 Moe shaft Z14M18 B 41 1000, 800, 630, V 1, I = 79,9 
34 83715344 1 Polon shaft Z18M1.8 B 41 830, V 2,1= 58,8 

Stags 2 fortwo Hatt speeds Mot. 1(141( 100 B 2/8 
34 83715544 1 Pinion shaft Z14M1.6 B 41 1250,V 1.1= 79,9 
34: 83715344 1 pinion shaft Z18M1,613 41 1000, 800, V 2.1= 58,8 

Stage 2 for two Hoist speeds Mot. *AK 100 B 2/12 
34 83715244 1 Prion shaft Z27M1,6 B41 500, V 3,1. 38,2 

Stage 2 for. one Hoist speed Mot. KMK 9013 2 
34 83715544. 1 Pinion shaft Z14M1-,6 B 41 1250, 1000, 800, 630, V1.1= 79,9 
34 83715344 1 Pinion shaft 718141,81341 800, 630, V 2, i = 58,6 
34 83715244 1 Pinion shalt Z27M -1,6 841 500, V3 =38,2 

Stage 2 for one Hoist speed Mot. KMK 100 B 2 
34 83715344 1 Pinion shaft Z18h41,6 Et 41 1000, V 2.1= 58,8 

g 

1) 

22251005b 

Quantity 0.40 fare, part no. 472 902 44 {1,0 kg). 
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Helical gearbox, 2-stages 
Helical gearbox, combination with corresponding motor for one/two hoist speeds 

Item no. Part no. Quantity Designation Material Standard 

35 34638899 1 Cylinder pin 5 h11X 45 St A2F DIN '7 

36 34638999 2 Cytirrier, pin 5 hil X 28 St Alf DIN 7 

37 34264799 1 Retairing cbg 47X1,75 FeciSt DIN 472 

38 36055499 1 Grooved be bearing 6204 wiz-rst IL DIN 625 

39 83710244 1 Gearbox housing DKl0 T.1 1) 

40 33987499. 1 Seeing ring A10 -X16 X1 CU DIN 7603 

41 31339499 1 Screw plug M1OX1 5.8 DIN 908 

42 34284844 -1 131eecing 4a1Ce _AMIOX1 

43 34251744 1 -ratspnce ring 113N.10 . 

44 83729444 1 Base plate chain gouda DK10 c/w itern43 
45 83717844 2' Spring clip fastener 7,4)(21',2 

47 83806344 1 Chain cofactor. bac DK10-20GFL 4- max. 8 rn, thy. Rams 48 - 50 
47 83806544 1 Chain'ociectotbok DK10-296R. 5 max. 20 m. dw items 48'-'50 
48. :83807044 .1 DOIA1113. spiing .washer DK13,20 
49 83806944 1 Setbolt 12H11)205Nu1 
50 34287644 1 Searing dip SL 12 SXi408 
51 83708344 '1 .Stop pop! DIM 2) 
.52' 83769944 1 Chain 7,4X 21,2 3) 

.53 32142399 4 .H .socket ciend.ecrew M10 X 20 10.9 A2F1L DIN 912. 

54 83737744 1 'Chain guide set DK10 c/w Items 57.- 59.66 
55 83716344 2 Bush 40,54 413,57(12,3 

56 83738044 1 Output shaft. DM 0/16 01w item 57 
57 36644)999 1. OA seal A 25< 33X 6 NBA -CFW DIN. 3760 

.58 02491644 t 0-rIng :34 X 3 ti NB 70 DIN- 3770 

59 437.07844 :1: 
Piot section DK10 7.X21 

60 83761944 1: Load hook crossbeam DK10 c/w items 63 ` 65 

61 83764544 1- Bid -ring thiriaireise '01(10 0/w Items 62:65 
62 83764244: 1 Bran% DK10 
:63 83865044 1 Load hook nimber 5 2,5 T 

64 63885944 1 Hook safety catch GR.5 
65 83762544 1 Crossbeam 01(10 
68 83703544 1 Protective sleeve DK10/16 
.67 Siegel - fog' two Hoist speeds Mot. KMK 90 B 2/8 
67 '13847584 1 Shaft DK10 PAK sop, 1000, 800, 630. V 1.I= 79.9 
.87 13847684. 1 Shaft: DK10 KMK 903 630.1/ 2.i = 58,8 

Stage 1; for.two.Hoilt.speeds Mot KAAK 100 B VS 
67 '14335684 1 Shaft cotes DK10-/1 8 1250,1/1 79,9 
67 .14335684. 1 S t u d cooping DK10/18 1000, 800, V 2;1= 58,8 

Stage 1 for two 14oist speeds Mot 1041K 100 8 2/12 
67 14335684 1 SheftcotiOing DK10/16 500, V 3, I = 6,2 

Stage 1 fer.one Moist speed Hot..KFAK 90 B 2 
67 13847684 1 Shaft 01(161.0.4K90B 1250, 1000; 000,00, V 1,1.= 79,9 
67' 13847884 1 Shell DK10 KMK 90B KO, 630, V 2, i ... 58,8: 
67 13847684 1 Shaft DK10 KMK pos - 500, V 3,1= 38.2. 

Stagei fOione koiiis speed Him MK 100 B 2 

67. 14335684 1 Shaft cdupilng 01(10/16 1000, V 2,1 .. 58,8 - 

22251006.1b1 

1) alertly 0.40 Etre, pail no. 472 90244 (1,0 kg). 

2) Fix lirntt stop (rlem 51) to the 10th chain Ink 
10 3) SuppEed per metre, state length required when ordering. 
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# Chain guide 
Fittings for RKDK - EKDK low-headroom monorail hoist 

:item no.- Part no. _. Otiardity Designation Materiel 

1 83774044 1 Hook Ittngs 0K10 c/w items 2, 5 -7 
2 8:376314 1 Borer coder 1,0 T 
3 35091099 4 Round head dower pin 3 X 5 St A2F DIN 1478 
4 83591044 2: Capacity plate 0,5 T AL DKUN 10, 500 
4 83591744 2 Capacity plate 0.637 AL DKUN 10, 630 
4 83591844. 2 Capacity plate 0.8 T AL DKUN 10;'800 
4 83590844. 2 Capacity plate 1 T AL C4(1.IN 10, 1000 
4 83591944 2 Cepaaity plate 1,25T' AL DKUN 10, 1250 
5 83775244 1 Hook things DK10 
6 83717844 2 Spring CiP fastener 7,41e21,2 
7 83765044 1 Load hook ntanber 4 1,257 clw turn 8 
8 63766944 1 Hook safety catch GR4 

222510073bl 

11 
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Hook with fittings, 1/1 reeving 

item no. Part no. Clusratty Designation Material Standard 

1 83774044 1 Hook linings DK10 clw iterns 2, 6 -7 
2 83775344 1 Buffer cover 1,0 T 
3 35091099 4 Round head dowel pin 3 X 5 St A2F cciN 1476 
4 8?.591c144 2 Capacity Plate 0,5 T AL DKUN 10.508 
4 83591744 2 Cepadty plate 0,63T AL DiPN 10, 69 
4 83591844 2 Capacity plate 0,81 AL OKUN 10, 800 
4 83590844 2 Capacity plate 1 T AL OKUN 10; 1000: 
4 83591944 2 Capacity plate 125T AL OKUN 10, 1250 
5 83775244 1 Hook Ottngs FAO 0 
6: 83717844 2 Spring cip fastener 7,4X21,2 
7 83765044 1 Load hook number 4 1,2ST ciw Item 8 
8 83765944 1 Hook safety catch GR.4 

22251007.si 

12 
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Bottom block, 2/1 reeving 

item no Pert no.. Quantity Designation Material Standard 
1 83788144 Bottorn block DK10 lavt RUD c.Av Items 4.- 9 
2 35091099 4 Round head dowel pin 3 X 5 St AV MN 1476 
3 83593044 2 Capacity plate 1 T AL DKUN 10.509 
3 83597744 2 Camay plate 125T AL DKUN 10, 630 
3 83597644 2 Capacity plate 1,6 T AL DKUN 10, 800 
3 83592844 2 Capacity Plate 2. T AL DKUN 10, 1000 
3 83597844 2 Camay plate 2,5 T AL DKUN 10, 1250 
4 83785244 1 Bottom block half 0K10 
5 83786144 1 Buffer plug bottom block 2,0T 
6 34228944 2 Mal bearing cask 25X 42X1 
7 83788044 1 Return sheave 7,4X21,2 Z5 Neede-roller assembly, z = 5 
B 83785844 Boll return sprocket Tani .2 
9 83866044 Load hock nurnber 5 Z5 T cM iteinl 

10 83865944 1 Hook safety istch GR.5' 

222A1000414 

13 
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Electrical components. 
Direct control 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 312 of 367



 

I 
-!7` 

Electrical components 
Direct control 

nem no. Part no. Quantity Designation Material Standard 
1 

1 

2 

3 
4 

4 
4 
4 
5 
6 
6 
6 
7 
8 

11 
11 

12 
13 
13 
14 
19 
20 
21 
22 
23 
24 
25 
26 
27 
27 
28 
28 
29 
29 
30 
30 
31 
31 
34 
35 

83712044 
'83712344 
32158399 
73917544 
83712744 
83712744 
83712744 
83712744 
83722144 
34054299 
34054299 
34054299 
-34059199 
'15072059 
83620244 
63605644 
83605144 
83620144 
83505244 
53746184 
83605044 
89541744 
89539544. 
89528444. 
89528344. 
89525544 
89541944 
32475099. 
83704644 
83704744 
31892493 
32147999 
34387344 
34387444 
saoa4944 
83704944 
06488684 
06980684 
83615044 

83755344 

1 Hood shod" 0K10-20 
1 Hood long 131f10-20 
2 Hex.sottart cyind.scrow M 8 X50 
2 0-ring 7.3 X 2,4 B 
5 Counterweight DIS10115 
3 Capteevelght DK10/16 
7 Counterweight DK10/16 
5 DOinterwaigit DK10/18 
1 Seal DK10 3 X980 
6 Washer A17 x30 )3 
8 Washer A:17 x 30 41 
2 Washer . kir x30 x3 
2 Washer A13 x24 x2,5 
2. Canters's* screw M 8 X 25 
1 unit M20 
1 PlugIn snit PG16 
1 Slidei4eConnectIcn piece 20/3 
3. PlUg-in roll, dummy M25 
3. Plug-i unit, durnrmi PG21 
2 . pxyileinut M25 EMV14 
1 Seal cable glide 

Supportim rod 15 / 5.5X 160M 
1 Mod rlar teerninal 2,5(4X1DRDR 

Mocks* *nie'. 2,5X4X1D913F1 
Modular tannins!' 2,5X2X1ORDR 

1 End plate 264-368 
1 End angle TS15 
3 Thread rang screw GE M 4X 12 
1 Cable guide :KM 90 B-0K10. 
1 Cable guide 104100 B-0K10 
2 Hexsocket cyfsxt.sorew M 5 X 16 

Hex socket cytind.acrew M 6 X 16. 

Mot. 90 B. cover shod 
Mot. 90 B. cover long 
Mot 100 B 2, cover long 
Mot. 100 B 2/8, El 2/12, cover long 

Mot. 90 B, cover shod 
Mot 9013. Dower long 
Mot. 100 B 2,, cover long 

Gearbox side 

4 conductors 
4 conductors 1) 

2 conductors 1) 

Mot 90 
Mot. 100 
Mot. 90 
Mot. 100 
Mot. 90 

100 
Mot.,90 
Mat 100 
Motor. side 

8.8 A2F 
NE1701769 

1401* A2F 
14014V A2F 
140FN A2F 
140W A2F 
8.13A2FT40 

St-TX A2F 

10,9 A2FIL 
10.9 A2RL 

KB71,20,90 
Perbunan 

DIN 912 
DIN- 3770 

DIN 125 
DIN 125 
DIN 125 
DIN 125 
DIN- 7901 

DIN- 7600 

DIN 912 
DIN 912 

DIN -3771 
DIN- 3771 

.2 
2 Spew bcking device M 5 
2 -Scre.v.locIdng deVice M 6 t Elbow piece cable tray GA1 
1 Elbow piece cable, tray Gr.2 
1: 0-ing 46 X 25-1---0.08 
t 011eg 58 X 2,5+-0,08 
1. Sala cable guide 

Cover semi :mg set 0100,18,20 

1) Quantity depends on the version. 

2 22 5 1 0 0 9 41: 

15 
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Electrical components 
Contactor control 
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Electrical components 
Contactor control 

Item no. Part no. Quantity Designation Material Standard 
1 83712344 1 Hood king DK10-20 
2 32158399 2 Hex.ex:ket cylnd.screw M 8 X50 8.8 A2F DIN 912 
3 73917544 2 0-ring 7,3 X 2,4 B NB 70/769 DIN- 3770 
4 83712744 3 CounterWeight DK1CV18 Ma. 100 
4 83712744 Counterweight D1(10/16 Mot 90 
5 83722144 1 Seal DK10 3 X 980 
6 34064299 10- Washer A17 x30 x3 Mot. 100 1401-11/ A2F DIN 125 
6 34054299 18 Washer All x30 x3 Mot 90 140HV A2F DIN 125 
7 34059199 2 Washer Al 3 x 24 i(Z,5 140HV A2F DIN 125 
8 
9 

15072099 2 Counteraunk screw M B X 25 
Switchgear set 3-Phase Design 

8.8A2FT40 
cNe items 10,15 -18, 20 - 26 

DIN- 7991 

9 19801846 '1 .SvAtchgeer set. 23C1V 501-0 VIDE Main hoist. 1), 2), 3) 
9 19800646 1 Switchgear set 400/230V5OHZ VDE Main hoist 1).3) 
9 19001248 1 Steitchgear set 400i230V50HZ VDE Man hoist 1),3),4) 
9 19801946 1 Switchgesi set' 23W- 801-4 VDE.. Mainkreep hoisting 1)2)3) 
9 19800748 1 Switchgekeet:'400.230V501-1Z VDE Main/creep hoisting 1),3) 
9 19801348 .1 Swechgear bet 400/230V5OHZ VDE Main/creep hoisting 1),3),4) 
9 19802048- 1 Switchgear set,230V 50HZ VDE' Main hoist+cross travel 1143) 
9 19800846 1 Switchgser set 400/230V50HZ VDE Main hott+cross travel 1),3) 
9 19801446 .1 Switchgear set 400/230V50HZ VDE Main hast+cross travel 1)4,4) 
9 19802145 .1 Svitchgear set. 230V 501-IZ VDE Main/creep hoistingKr:ess travel 1),23.3) 
9 19800948 1 Switchgear set. 400/230V501-1Z VDE Main/creep, hoed-19+one! travel 1),3) 
9 19801548 1 Switchgear set 400/230V50HZ VDE Mairibeep helstIng+cross travel 1).3).4) 
9 19802248 1 Switchgear set 230V 50HZ VIDE Main hoist+cross trave1,2 speeds 1:4, '1),21,3) 
9 19801046 1 Switchgear set. 400230V501-Z VDE Main haist+crces trayel,2 speeds 1:4, 1),3) 
9 19801646 1 Svltorigear set cornoysofiz VIDE Mainhoist+cross trave1.2 speeds i 1),3).4) 
9 19802346 1 S$Mtchgear set 233V 50HZ VDE Msinknaep hcisthg+oroas travel, 2 speeds, 1), 2), 3) 
9 19801146 1 Switchgear set 400/230V50HZ VDE Main/creep hoisting +cross travel. 2 speeds, 1), 21 3) 
9 19801748 1 Switchgear set 400/230V5OHZ VDE Main/creep t ting+oross travel, 2 speeds, 1),21,3),4) 

10 87535244 2 Contactor DSW 3TF8133 42Vs oi-rz 1 NC 
10 87535044 2 Contactor DSW 3TF8133 230122CN50HZ 1 NC 
10 87536244 1 Ccntac.tor.05)11B 111 42V50HZ 1 NO4 1 NC 
10 87538044. 1 Contactor °SUB 111 230/220V50HZ 1 NO + 1 NC 
10 87548744 1 Contactor DSKR 110 42V501-12 NO 
10 87545544 1 Contactor, 133103.110 230/220V501-12 1 NO 
10 89510544 1 Convect rev.conteCtor. 42V50HZ 1 NO + 1 NC 
10 89563444 1 Compact rev.contector 230V501-1Z 1N0+1NC 
10 57524444 1 AC power contactor 25C 42V56 11E 
10 57524844- 1 AC power contacts 25C230/56 11E 
10 87559244 1 contact& DSW 3TF8833 42V501-1Z 1 NC 
10 87559044 1 Contactor DSW 3778633 230/220V50HZ 1 NC 
11 83820244 1 Plug-in Unit M20 
11 83605644 1 plug-h unit PG16 
13 83620144 3 Plug-h unit, durrrny M25 
13 83605244 3 Plug-in thit, dummy pG21 
14 53746184 2 Counter.nut M25 EMV M 
15 89653844 1 Control transformer 36VA400/ 4W 
15 89589944 1 Control transpormer 38VA400/230V 
15 89595044 1 Control transformer 63VA400/ 42V 
15 89597144 1 Control transformer 63VA400,2304/ 
16 31892599 4 Cybrider screw' M4X 8Z DIN84 4:8 A2F DIN 6900 
17 83712244 1 Mounting plate DK10-20 
18 34280444- 1 Clamping Plate 4X1.5X112 
19 83605044 1 Seal cabia guide Gearbox side 
20 89541744 1 Supporting rail 15 / 5,5X 160M 
21 89539544 1 Modular terminal 2,5X4X1DRDR 4 conductors 
22 80528444 Modular terminal 2,5X4X1DRDR 4 conductors 6) 
23 89528344- Modular terminal' 2.5X2X1DRDR 2 conductors M 
24 89528544 1 Endplate 2647388 
25 89541944 1 End angle TS15 
26 32475099 3 Thread rolling screw OE M 4X 12 St -TX Alf DIN- 7500 
27 1 Cable guide 10.1 90 B-DKIO 
27 

.13!3__709144 
ea704744 1 Cabe guide 10.110013-M10 

28 31892499 2 Hex.socitet cytind.scre,v M 5 X 16 Mot 90 10.9 A2FIL DIN 912 
28 32147999 2 Hexsocket cylnotscrew M 6 X 16 Mot. 100 10.9 A2F1L DIN 912- 
29 34387344 2 Sore..., looking device M 5 Mot. 90 
29 34387444 2 Strew locking device M 8 Mot. 100 
30 83604944 1 Ebow piece cable tray. GR1 Mot 90 
30 83704944 1 Mow piece cable tray Gr.2 Mot 100 
31 05480684 1 0-ring 46 X 2,5+-0,08 Mot, 90 .1071,80,90 DIN- 3771 
31 069806134 1 0-ring 58 X 2,5:+-0,08 Mot. 100 'Pelounan DIN- 3771 
32 31921499 2 HeLsocketcyfinct.eorew M 5 X 12 10.9 A2F1L DIN 912 
33 34085499 2' Washer 4,3X 8 X 0,5 VULKANFIBE DIN- 433 
34 83615044 1 Seel cable guide Motor ads: 
35 83755344 1 Cover securing set DK10,16,20 

22251010.1b1 

State operating and control voltage when ordering. 
Without control transformer. 
Wired according to order no. 

4) With crane switch, 

5) Quantity depends on the version. 

17 
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Limit switch for the upper and lower hook position 
1/1 reeving 

Limit switch for the upper hook position 

Item no. Part no. 

1 83778344 
3 34087999 
4 83728644 

Quantity Designation 

Limit switching set DK10 
1 Pressure spring 36 X36.4X155 
2 Cut-out sleeve DK10 

Material .Standard 

Limit switch for the upper and lower hook position 

Item no. Part no. Quantity Designation Material 

222510111Th 

Standard 

1 83778344 
2 83778244 
3 34087999 
4 837?8844 
5 83806544 

1 Limit switching set DK10 
1 Limit switching set DK1W16 
2 Pressure spring 3,6 K38,4X1 55 
4 Cut-out sleeve DK10 
1 Chain coAector box DK10-20Gft. 5 

Basic set 

SuPP- set 

ME0C chain length 17 m 

22251012rti 
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Limit switch for the upper and lower hook position 
2/1 reeving 

Limit switch for the upper hook position 
Item no. Part no Quantity Designation Material Standard 

1 83778344 1 Limit swItdlIng set OKI° 
3 34087999 2 Pressure spring 3,6 X36,4X155 
4 83728644 4 Cut-out sleeve DK10 

22251013.1bl 

Umit switch for the upper and lower hook position. 

Item no. Part no.. Quantity Designation 

1 83774344 1 Limit switching set 0100 8.4..c set 
2 83778244 1 Lint switching Set DK10/16 Supp. set 
3 34087999 3 Pressure spring 3,6 X36,4X155 
4 83723644 6 Cutout sleeve .DKI 0 
5 83808544 1 ,Chain collector box DK10-20GR. 5 max. chain length 17 m 

22251014Abi 

19 
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Reinforced M24 x.1;5.cable sleeve irisdrt 

Item no, Part no. Ointrotity DreggnatIon Material Standard 

1 83654044 1 Plug-In unit 11/4424X1,5DIC 1-20 Rikas 2 - 4, 7 - 10 
2 31813699 1 Cycricler screw M 4 X 10 4.8 A2F DIN 64 
3 34398199 1 Sern3ted lock washer A 4,3 Fedst A2F DIN 6798 
4 34040399 1 Washer 4,3X 8 X 0,5 1401-IV A2F DIN 433 
7 83654144 1 Bush M24X1.5 
8 83620144 1 Pig-in %sit, izitinTriy M25 
9 34034199 1 Washer 28 X'44 X 4 100i-W A2F DIN 126 

10 83654244 1 Screw socket M24X1 ,5 

2224950611:4 

20 
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Hand chain drive for HU 11 DK/HU 22 DK trolley 

2 3 4 

0 
7 8 

7 8 

10 11 

12 13 14 

15 

402071344.eps 

Item no. Part no. Quantity Designation Material Standard 

1 58189044 1 Hand chain drive HU5+10PK cA4,1 items 2 - 13. 15 
2 56189644 1 Pinion Z 18 M 2 834 
3 34469599 1 Full lgihpar.scdowel pin 6 X30 St DIN 1473 
4 34219944 2 Bush 25X 28X30 B 
6 34575899 1 Spit SieeVEI 11 X 12 ST IS0-13337 
7 34310899 4 Lock washer 8 A Feria DIN 127 
8 31924299 4 Flex_socket cyfind.screw M8 X 25 36 Nm 10.9 DIN 912 
9 50221944 1 Bush 37 X 42,4X44 

10 56189444 1 Drive shaft HU 5+10PK 
11 35427799 1 Key A 8X 7X 40 C 45 K DIN 6885 
12 50226544 1 Chain guide bracket 
13 50226344 1 Reel wheel 200 FAHRWERK 
14 47260499 1 Round steel chain 3- 5X18,5 ST35-2 Zi1' DIN 766 
15 34252599 1 Retaining ring 25X1,2 FedSt DIN 47.1 

222613020.1 l 

22 1) Supplied per metre, state length requIreil%4sen ordering. 
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Standard headroom monorail hoist 
Trolley RU 6 DK 
SWL 700 kg 
Flange width 58 - 300 mm 

Suitable for Demag chain hoist 
DKUN 10-500,111 reeving 

Item no. Part no. 

1 .6340444 
2 83963244 
3 82963144 
4 83963044- 
5 83963944: 
5 83962044 
5 83952044 
5 83952144. 
5 .83970844 
7 36822399 
8 83983644 
9 83963544 

10 33468699 
14 '56312444 
11 '563124:44 
11 56312444 
11 56312444 
12 83963744 
12 83963844 
12 '83951244 
12 83951344 
.13 .34248699 
14 34248499 
16 83961744 
17 32141099 
18. 83973744 

Quantity Designation 

1 Tr, Ltri.tr.whi.cylmoo crumb. RU 6 
1 Trentiliktd.coni,vido csoesb. RU 6 
2 Side plate PUMA 
2 Side plate tv,whi.con.w/o gear rim. 
1 Crossbeam RU 6. Pb . 58- 90 
1 Crossbeam RU 8_ Fib. 91.143 
1 Crossbeam RU 6- Fb.144-200 
1 Croissbeam RU 8. Fb.201 -300 
2 pasti 17.1X 32 X 9.6 
1 Grooved bail bearing 6203 2Z 
2 Cysinchtal Ir.whera 65.1SPK OZ chkittin 7 
2 Conical travel wheel 65.1SPK 01. chv:Item 7 
2 Hexagonal nut M20 X1,5 8 A2F DIN 985, 

10 Washer 20,3X 30 X 4 FL W. 58 - 90. 
16 Washer 20,3X 30 X 4' Fl. W. 91. -143" 
16. Washer 20,3X 30 X 4 FL.W, 144 - 200 
28 Washer 20.3X po X 4. FL W. 201: - 300' 

c/w item 3 
ciw item 4 
dye Items 6, 8, 16 
cAv items 6, 9, 18 
chv Items 10 -13 
ciw items 10 -13' 
c,Av dens 10 12; 14 
chis rterns 10 - 12; 14 

Wiz-St DIN 625 

1 

1 

1 

1 

Tube 30 X 4,5 X 77 
Tube 30. X4,5 X 110 
T u b e 38 X 8 X'183 
Tube 38 X 8 X 220 

R. W. -58 - 90 
R. W. 91 -143 
R. W, 144 , 200 
FL W.:201. - 300 

2 Retaking ring 30x2 R.W. 58.143 FedSt DIN 471 
2 Retaining ring 38X2 5 R. W.' 14.4 - 300 FedSt DIN 471 
'1 CapaciliPlate 700KG 
2 Hex.socket cylind.sorew M 8 X20 10.9 A2FIL DIN 912 
1 Current collector tube 400 

22251015.031 

23 
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Standard headroom monorail hoist 
Trolley RU 11 DK 
SWL 1350 kg 
Flange width 58 - 300 mm 

Suitable for Demag chain hoist 
DKUN 10-800/1 000/1250, 1/1 reeving 
'DKUN 10- 500/630,1/1 and 2/1 reeving 

Item no. Port no. Quantity 

1 84010344 1 

2 84010844 2 
.3 83965944 1 

.3 83966044 1 

3 83953544 1 

.3 83953644 1 

4 03962744 1 

5 84014044 2 
8 83970944 1 

7 36820499 1 

8 33480299. 2 
9 56322444 10 
9 56322444 15 
9 56322444 16 
9 56322444. 27 

10 83965744 1 

10 83985844 1 

10 83952741 1 

to 83962844 1 

11 34248799 2 
12 34247499 2 
14 32141099 2 

15 83973744 1 

24 

Designation. 

Tr.intrv.blunirw/o crossb. RE111 

Side Moe Irv.whl.utiv.wie grim 
CrossbiernFiU11 Fib. 56- 90 
Crossbeam RU11 Rb. 91-143 
Crossbeam RU11 Fb.144 -200 
Crossbeam RU11 Rb.201-300 
Depasity plate 1350K( 
Universal travel wheel 80 1SFK OZ 
Color pecldng sleeve 
Grooved ball bearing 6204 Z 
Hexagonal nut M24 X2 

Material ,Sianelard 

eV Item 2 
ohm items 4, 5 
cAv Kerns 9 - 11 

dw kerns 8 - 11 

chi 'sterns 8 - 10, 12 
Ow kerns 8 - 10, 12 

dw items 6, 7 

Wiz-St DIN 625 
8 A2F DIN 985 

Washer 24,5X 38,5X 4. R. W. 58 - 90 
Washer . 24.5X 36,5X 4. R. W. 91 - 143 
Washer- 24,5X 36,9; 4- FL W. 144 - 2CO' 
Washer 24,5X 35,5X 4 R. W. 201 - 330 
Tube 34 X 5 X88 R. W 68 - 90 
Tube 34 X 5 X'120' R. W. 91 - 143 
Tube 45 X10 X 174 FI, W..144 - 200 
Tube 45 X10 X 230 R. W. 201 - 300 
Retaining ring 34X2,5 Ft W. 58 - 143 FedSt DIN 471 
Retaining ring 45X2,5 FL W. 144 - 300 FedSt DIN 471 
Flex.soclot cyinciscrew M 8 X 20 10.9 A2FIL DIN 912 
Current colector tube 400 

2225101610I 
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Standard headroom monorail hoist 
Trolley EU 11 D1( - 

SWL 1350 kg 
Flange width 58 - 300 mm 

Suitable for Demag chain hoist 
DKUN 10-800/1000/1250, 111 reeving 
DKUN 10- 500/630,1/1 and :211 reeving 

liem no. Pail no. Quantity Designation 

1 84010444 1 Tr.un.tr.wituriv.w/o crossb. EIJI 1 

2 84010844 1 Side plate trv.wN.unkrw/o grim 
3 83052344 1 Crossbeam EUll Fb. 58- 90 
3 ' 83952444 1 Crossbeam EU11 fib. 91-143 
3 83954444 1 Crossbeam EU1 1 194.144-200 
3 83954544 1 Crossbeam EUll F41201-300 
4 83982744 1 caPackw plate 13513KG 
5 84014044 2 Universal travel wheel 80 1SPX OZ 
6 83970944 I Coker peaking sleeve 
7 38820499 1 Grooved ball bearing 6204 Z 
8 84010744 1 Side plate trv.whLuniv.w.geer dm 
9 84015044 2 Universal travel wheel 80 1SPK WIZ 

10 38820499 1 Grooved ball bearing 6204 Z 
11 83975944 1 Collar pack hg sleeve EUll 
12 33460299 1 1-kccagonal nut M24 X2 
13 58322444 10 Washer 24,5X 36,5X 4 
13 56322444 15 Washer 24,5X 36,5X 4 
13 56322444 16 Washer 24,5X 38,5X 4 
13' 58322444 27 Washer 24.5X 36,5X 4 
14 83965744 1 Tube 34 X 5 X88 
14 83965844 1 Tube 34 X 5 X 120 
14 83952744 .1 Tube 45 XIO X174 
14 83952844 1 Tube 45 X10 X 230 
15 34248799 2 Retaining ring 34X2,5 
16 34247499 2 FietainIng ring 45X2,5 
18 83973744 1 Current collector tube 400 
19 32141099 2 HaLsodtet cyincLecrew M 8 X20 
32 83913044 1 Skippering rceer unit 
33 30021144 2 Lock screw M 6X25 VB.RIPP 
34 34142899 1 Shim 10X 16X0,5 
35 98453844 1 Travel wheel 44 KG-L 
36 98058944 1 Safety damp 7 
38 30044044 2 Lock. nut Iv18 VB,F111FP 

dw items 2, 8 
aw Items 4.'51 
chi items 12:- 15, 32 
cAv items 12 -'15, 32 
aw Rams 12 -'14,:16 
c/w kerns 12 - 14,'16 

dvi Items 8, 7 

Wit-St DIN 625 
ciw item 9 
Mk, kens 10,11 

Wtz-St DIN 625 

8 A2F DIN 985 
Fl. W. 58.- 90 
FL. W. 91 - 143 
H. W.144.' 200 
FL W 201; - 300 
A. W. 58 -. 90 
FL W. 91 - 143 
Fl. W. 14.4 - 200 
Fl. W. 201 - 300 
Ft W. 54 - 143 FedSt DIN 471 
Fl. W. 144 - 3ao FedSt DIN' 

10.9 A2FIL DIN 912 
cAy dame 33 - 36, 38 

St2K50 DIN 988 

22251017.0 
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Standard headroontmonorail hoist 
Trolley RU 22 DK 
Sin 2600 kg 
Flange width 82 - 300 mm 

26 

Suitable.for Demag chain hoist 
DKUN 10,500/630/800/1000/1250, 

1 /1 and 211 reeving 

item no. Part no. Quantity 

1 64011344 1 

2 84011644. 2 
3 83965644. 1. 

_3 83955744, 1 

3 86665844 1 

4 83984744 1 

5 84016044- 2 
8 84017244 1 

7 36622899 1 

8 33488799 2 

9 50222044 19 
9 50222044 16 
9 50222044 27 

10 83955044 1 

10 83955144 1 

10 83955244 1 

.11 34244299 2 
14 32141099 2 
15 83973744 1 

30 56334044 1 

30 56334544 1 

31 34243599 2 
32 34351499 2 
33 55334644 1 

Designation Materiel Standard 

Tr.on.tr.14,44.yriv.v.r/o crossb.RU22 
Side pieta try.votitrivw.ro grim. 
Credal:48in RU22, Fib. 82.143 
Cfnesbearn RU22 Fb.144-200 
CrossbeernRU22. Fb.201-300 
CEitiEiCki Oath : 2600KG 
UntrErsal travel wheel 1.121 SA< OZ 
Bush 30,2X 38 X17,4 
GrecrFed ball belling .6206 2Z 
.Hexagonal. nut M30 X2 

'Washer 35,5X 50. X 4; 

Washer 35.5X 50. X4 
Washer 35.5X50 X 4 
Tube .51 X 7,1 X'109 
Tube 51 X TA_ x 174 
Tribe 51 X 7,1 X 230 

cAv item 2 
cAv items 4,.5 
&ve iterns 8 - 11. 

Orr Items 8 -11 
Ow Items 8 - 11. 

cher kerns 6.7 

:75F1. W. 82 - 143 
F1. VV. 144 - 200 
Fl. W 201 -300 
Fl. W. 82 - 143 
Fl. W. 144 - 200 
Fl. W. 201 - 300 

Wiz-St DIN 625 
8 A2F DIN 985 

Retalrilg ring_ .5043 FedSt DIN 
1-fax.socket cland.screw M 8 X20. 10.9 A2F1L DIN 
Current collecto' tube' 400 
Crossbeam RU1OPK Fb.144-200 
Crossbeam 11.11.0PK Flb.201.-300 

cAv items 31 -33 
c/w items 31 -33 

Retalr*t ring .36.V2.5 FedSt IL. DIN 
Shim 35.445r1 SUMO DIN 
Frill 35 X, 84,5 Nut 

471 
912 

471 
968 

22251018.151 
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Standard headroom monorail hoist 
Trolley EU 22 DK 
SWL 2600 kg 
Flange width 82 - 300 mm 

- Suitable for Demag chain hoist 
D KU N 10-500/630/800/1000/1250, 

1/1 and 2/1 reeving 

Item no. Part no. Dumbly Designation 

1 64011444 '1 Tr.un.tr.whturiv.w/o crossb. a22 
2 84011644 1 Side blatelntiM-d.univ.w/o4rim 
3 83956344 1 'Crossbeam B..P22 Rb. 82-143 
3 83956444 1 Crossbeam EL122 Fib:144-200 
3 83958544 '1 Croissbearit EU22F1b201-300 
4 819647.44 '1- Capsicity pleta 2600KG 
5 84016044 '2 Universal bavel.wheel 112 1SPK OZ 
6 84017244 1 Bush 30,2X 38 X17,4 

7 38822699 1 Grooved ball bearing 6206.2Z 
8 .84011744 1 Side:Olatelnii.rhl.tihMYr:gepar den 
9 84017044 .2 Universal travel wheel 112 1SP'K IsAZ 

10 36822699 1 Grooved bail bearing 6206 2Z 
11 84017344 1. Bush 30,2X 38 X23,2 
12 33468799 1. Hexagonal nut M30 X2 
13 50222044 19 Washer 35,5X 50 X A 

13 50222044 17 Washer. '35,5X 50 X 4. 
13 '50222044 28 Washer .35,5X 50 X 4 
14 83955044 1 Tube 51 .X 7,1, X 109 
14 83955144 1. Tube 51 X 7,1- X 174 
14 83955244 1 Tube 51 X 7,1'X 230 
15 34244299 .2 Retaining-ring 52X3 
18 83973744 1. Cqnarifootector tube 400 
19 .32141089 2 Hex.societcyrind.screw M 8 X 20 
40 .83976844 1 :Crossbeam EU10/22F1b.144-200 
40 83976944 1. Crossbeam B..110/22Ftb..201. -300 
41 34243599 '2 Retaining ring 35X2,5 
42 34351499 .2 Shim 35X 45X1 
43 56334644 1, Pin .35 X 84.6 Nut 

ofw kerns 2, 8 
cJw items 4, 5 
cM kerns 12 - 15 
aw Kerns 12 -15 
aw Items 12 - 15 

GA& items 6. 7 

aw item 9 
chr Items 10, 11 

Fl. W. 82 -143 
S. W. 144 ';200 
9. W. 291 - 3D0 
II. W. 82 143 
R W. 144 - 2co 
Fl. W. 201 - 300 

cAA/ kerns 41 7 43 
ay/ items 41 - 43 

1NLz-St DIN 625 

W¢ -St. DIN 625 

8 A2F DIN 985 

FedSt DIN 471 

10.9 A2F1L DIN 912 

FedSt IL DIN 471 
St2K50 . DIN 988 

22251019.tbl 
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Travel drive PKF 13/3 and PKF 13/6 
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Travel drive PKF 13/3 and PKF 13/6 

ttern no. Part no. Quantity Designation Material Standard 

1 

1 

1 

56306744 
56306444 
56306244 

1 

1 

1 

Motor 7M 13/3PKF8 AB 
Motor 14M 13/3PICF4 AB 
Motor 28M 13/3PKF2 AB 

01w Items 2,12-14,16,24,25,30-32.34,40-42, 220400 V, 60 ID 
cAv items 2.12,14,16,24,25,30-32,34,40-42, 220.400 V. 50 ID 
cAy limns 2;12-.:14;16,24.25,30-32,34:40-42, 220-400 V. 50 ID 

1 56305544 1 Molar 4,6/14M 13/8PKF AS ciw kerns 2.12-14,16.24,25,30,31,33,35,40-42, 380-400 V. 50 ID 
1 56305744 1 Motor 7/28M 13/6PKF8-2AB cAy items 2.12-14,16,24,25,30.31 .33.35;40142, 380,400 V.50 ID 
5 56377844 2 Waiter 151312X 26 X 2 
6 34251599 1 Fietaining ring 15X1 FedSt DIN 471 
9 56307344 1 Cluster gear Z103M1 Z18M2 

11 36050399 1 Grooved pattbeering 6003 Wiz -St It DIN- 625 
14 56010644 1 Stator F 13/ 3P2K AB 220/380 V. 501D, 230/400 V, 50 ID, 1) 
14 56371444 1 Stritor F 13/ 3PF4 AB 220.r380 V, 50 ID, 230/400 V. 50113, 1) 
14 56371744 1 Stator F13/ 3PF8 AB 2201380 V. 50 ID, 233/400 V. 50 ID. 1) 
14 56372544 1 Stator F 13/ 6PFt3/2A13 3601!400 V, 501D, 1) 
14 56370144 1 Stator F 13/6PF12/4AB 3130/400 V 50 ID, 1) 
16 56025444 14 Segment 13/3P. 13/5 P 
17 56368944 1 Seal terrnhal box lower pen: 
18 56389044 1 Terrrinal box lower pan N125X1,5 
19 79494644 1 Twisicab.entr.gland M25 ZU/ 9-16 K 
20 44016499 1 Rat plug 6,3-0d812( 
21 37437999 1 Tubular rivet A6 X0,4 X10 1.4301 DIN -7340 
22 34360599 2 Serrated iOCk washer .A 5,3 Facts/ A2F DIN 6798. 
23 31817999 2 Cyfinder screw M 5 X20 4.8 A2F DIN 84 
24 55368544 1 Tentrinal board 13 WAIT 

-Terminal 
GM earns 17 - 23, 27 

25 50577344 1 strip 4X 4,8 b. ibi 1 speed 
25 50577444 1 Terminal strip 6X 4,8 STST 2 speeds 
28 34043599 2 Washer .3,7X 7 X 1 vuucAriFIBE DIN- 433 
27 56388744 1 Tennbal box cover EU cAV items 26, 28;29 
28 34387244 2 Screw-locking &wide M 4 
29 31816699 2 Cylinder sayer M 4 X 16 - 4.8 A2F DIN 84 
30 56022544 1 'PressUre ring 7,3 13/3P 13/612 1) 

30 58022644 1 Pressure ring 7,6 13/3P 13/6 P 1) 

30 56022744 1 Preseurefing 7.9 13/3P 13/8P 1) 
30 56022844 1 Pn3ssure ring, 8,2. 13/3P 13/612 1) 
31 56379344 1 Pressure spring 1,8 X25,8X 84 30 N 

32 563 . 144 1 Rotor 13/ 3PKF 1), 3) 
32 56379244 1 Rotor 13/ 3PKF+B.Sch. 11 

33 5630474-4 1 Rotor 13/ 6PF 8-2 1). 3) 

33 56004844 Rotor. 13/ 5PF8-213...Sch 11 

34 56024044 1. End shield'. 8 13/ 3P o/w items 36 - 39, 63 
35 56305544 

1 End shield 813/ 6PF8-2 CIW NEVIS 38 39, 63 
36 56024544 1 seal 17 X 35)( 5 - 

37 34263599 1 Retaining ring 35X1,5 FedSt DIN 472 
38 36050399 1 Grooved ball Omen° 6003 Wlz-St . /I_ DIN- 625 
39 56029044 1 Brake Bang PK 1 ASBFR 2). 
40 60063544 4 'Stud M 5" X 54X 62 MA= 6 Nm 13/312 
40 60063844 4 Stud' Mt" X 79X 87 MA= 6 Nen 13/6 P 
41 34380599 4 Lock washer 5.A. FedSt A2F DIN 127 
42 60065444 4 Nut with hexagon socket M MA= 6 Nm 
45 30021944 4 Lack screw M 8X25 VB.RIPP MA= 42 Nm 
48 34575899 1 Spaisterree 11 X 12 150.13337 
49 58136944 1 Seal travel drive PK 
55 10092644 1 Feeler gauge 0.3053X300 1) 
55 10092744 1 F-eeler gauge 0,35X3X300 1) 
59 79495944 Screw cCari.,ocent:il. fvM25 F4] K 
60 79499144 Screw plug M25X15 3) 
61 60077444 ProSed joint 13? 
62 60087599 1 Sealing ring tbrotn. P021 3) OtN 413320 
63 60070644 1 Screw plug PG21 X 

01105844 Grease KPF2K-30PLANT0.2FS 

22249524.p 

1) When ordering a rotor or stator, a set of thrust rings (item no. 30) must 
also be ordered for acrtusting Ike air gap 
{adult with feeler gauge no- 2, item no. 55) 

2) With gluing device. 

3) For service in ardide conditions. 

29 
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Bridge 
Low-headroom monorail hoist RK/EKDK 
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Bridge 
Low-headroom monorail hoist RK/EKDK 

Item no. Part no. Quantity Designation Material Standard 

1 83945144 
- - - - 

1 Longitudinal girder DK10 size 22, cAv items 2.3, 5 - 16 
1 83942544 1 LcogitudInal Oder DK10 size 11, chy items 2, 4 - 18" 
2 15048999 4 Heeagariel screw M12 X 80 8.8 A2F ISO 4014 
3 83986644 1 Sett-afgring bearing KDK pR.22 
4 83984544 1 St-aining bearing KDK GFI.11 
5 33461244 4 Lock' nut V M12 8#2F DIN 980 
8 3425A3399 1 Retaking rkig 22 Fed& L Dffi 471 
7 34142499 5 Shim 25X 35X1 St2X50 09 1988 
8 83717144 1 Pin 25 H 5X 78 Nut 
9 34503399 1 Spit sleeve 5 ,X 36 ST ISO- 8752 

10 34034199 2 Washer 26 X 44 X.4 1001-1V A2F DIN 128 
11 34349899 2 Supperting plate 25X 1.'1X2 Fedst DIN 988 
12 83788044 1 Ref= sheave 7,4X212 15 Needle-roller assembly, z :- 5 
13 33966999 8 Strain washer 13 X29X3 Fedst DIN 6796 
15 83993844 1 Retaking plx47p 7. X21.. 
16 83993444 1 End bracket 7,4X21,2DK10 
17 97820644 2 &der - 50X 20.M10 SHR 
18 33461044 2 Lock nut V M10 8 A2F DIN 980 
19 83761644 2 Sethce:181111X106 Nut 
20 34287744 2 Seeirlrog cip SL'16 SXN08 
21 83774044 1 Hook fltings DK10 1/1, see Pep 12 
22 83788144 ... . . . 

1 Bottom block DK10 1CM RIM 2/1, sea Prigs 13 
24 83717844 2 Spring elk) fastener 74X21,2 '2/1 
25 Travel drive PKF 13/3 and 13/6 see page 28 

222510200Di 
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Low-headroom monorail hoist 
Trolley size 11 RKDK 
Flange width 91 - 300 mm 

Suitable for Dernag chain hoist 
DMA0140011000, 1/1 reeving 
DKUN 10- 630.1/1 and 2/1, reeving 

Item no. Part no. Quantity Designation 

1 84010344 1 Tr.un.tr.whkuitv.wfo crossb.111.111 
2 84010844 2: Side pate try.srehlunivArdo glim 
3 83996844 1 Crossbeam RKDK10 Fib. 01;143 
3 83996944 1 CrossbeernAkDK10 Fib.144-200. 
3 831397044 1 Crossbeam RKDK10 Flb.201300 
4 83962744 1 tabadt+ipkita 1350KG 
5 84014044 2 Unkersal tram! wheel 80 1SPK 02 
8 83870944 '1 Color pecking sleeve 
7 36820499 1 Orooyed bal bearing 6204 Z 
8 33460299 2 Heriagonal nut M24 X2: 
9 66322444 18 %%artier 24,5( 36,5X 4 
9 56322444 14 Maher 244X 36,5X 4 
9. 56322444 30 Washer' 24,5X 36,5X 4 

10. B3003044 1 Tube 32 X 3,5 X 113 
10. 83993144 1 Abe 32 X 3.5 X 166 
10 83993244 1 Tube. 32 X3,5 X 223 
11 .34253299 2 Rejoicing ring 32X1,6 
13 83953044 .1 Pirfatee beam RU11 
13' 83958144 1 Fin cross beam RLI11 
13. 83958244 1 Pin cross beam Fltil 1 

14.. .32141099 2 Hex.socket cyend.screir M 8 X 20 
15 83973744 1 Current oolectorlubo 400 

Material Standard 

cAv Item 2 
otsv Items 4,.5 
clef Items - 11, 13 
ohne itemse 11, 13 
caw rterns 8 - 11, 13 

clvi items 6, 7 

yy. 91 - 143 
R.V. 144 - 200 
R. W 201 -'300 
R. W 91 - 143 
Fl, 'W. 144 -:200 
R. W. 201 - 300 

FL W. 91 -'143 
R. W. 144 .--200 
Ft W. 201 -'300 

Wtt-St 
8 A2F 

FedSi 

DIN 625 
DIN 985 

DIN 471 

10.9 A2F1L DIN 912 

22251021.mi 
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Low-headroom monorail hoist 
Trolley sue e/ZAKDK 
Flange width 91 - 300 mm 

Only to be used with trolley A 

Item no. Part no. Quantity. Designation Liabafal Standard 

1 83933944 1 Trurt.tr.wttcyl.w/o crossb. RU 8/2 c/w km 3 
2 83984044 1 Tr.t.n.trvord.conLvdo crossb. RU t3/2 01w Item 4 
3 e3932514 2 Side piate RU 6-2 ZYL ow hems 6.8 
4 83982444 2 Side plate trv.vrttcorLw/o gear rim 01w dant{ 5. 9. 
5 83983344 1 Crossbeam WOK Fib. 91-143 itervis 10.12. 13 
5 83963444 1 Crossbeam RXDK F81144-200 ci.w. kips 10,12, 13 
5 83383544 1 Crossbeam RXDK Fb.201-300 cAv itema10, 12, 13 

,6 83970844 1 Bush 17,1X 32 X9,6 
7 .36822390 1 Grooved bell bearing 6203 2Z Wtz-St 1:104 .825 
8 83983644 1 Cylindrical tr.wheel 65 1SPK OZ CAv item. 7 
9 '83983544 1 Conical travel *keel 65 13PK 02 GA../ item 7 

10 P33468699 2 Hexagonal nut 1,420 X1,5 a A2F DIN 985 
12 56312444 18 Washer 20,3X30 X 4 FL W. 91 - 143 
12 56312444 18 Washer 20,3X 30 X 4 FL W. 144- 200 
12 56312444 30 Washer 20.3X 30 X 4 FL W. 201 - 300 
13 83982944 1 Pin close beam RU 6/ 2 FL W. 91 -143 
13 83383044 1 Fin cross beam RU 8/2 W. 144 -1290 
13 83983144 1 !Pin as beam RU 6/2 FL W. 21- 300 

n2eio22.rro 
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Low-headroom monorail hoist 
Trolley size 22 RKDK 
Flange width 82 - 300 mm 

Suitable for Demag chain hoist 
DKUN 10:860i1000:2/1 reeving 

Part no. Quantity Designation, 

1 84011344 1 Tron.trwhi.univm/o crossb. W cAv Item 2 
2 84011644 2 Side plate trr.whi.univ.w/o gain) caw items 4, 5 
3 83996044 1 Crossbeam RKDK Fib. 82-143 shy items - 11. 13 
3 83996144 1 Crosibearn RKDK Rb.144-200 c/w items 8 - 11, 13 
3 83996244 1 Cmssbeern FIKDK M.201-300 c.A.v items 8 - 11, 13 
4 133964744 

1. CaPacilY Pialle 2600KG 
5 840 1 eo44 2 Universal travel wheel 112 18PK OZ c.A,v items 6; 7 
6 64017244 1 Bush 30,2X 38 X17,4 
7 36822.6913 ' .1 Grooved ball bearing 6206 2.7 Wiz -St DIN 625 
8 33468799 1 Hexagcnal nut M30 X2 8 A2F DIN 985 
8 50222044 20 Washer 35,8(60 X 4 R..W. 82 =143 
9 50222044 18 Washer 35.5X 50 X 4 R W. 144 - 200 
9 50222044 29 Washer 35,5X 50 X 4 R. W. 201 - 300 

10 83986544 2 Tube 44,6X 4 X 21,6 R. W. 82 -143 
10 83995644 2 TUbe 44,5X 4 X 54 Fl..W. 144 - 200 
10 83995744 2 Tube 44,5X4 X 82,5 Fl. W. 201 - 300 
11 83995444 1 Tube 44,5X 4 X 46 . 

13 83955344 1 Pin cross be RU22 F1. W. 82 -143 
13 83955444 1 Pin cross be RU22 Fl. W. 144 - 200 
13 83958344 1 Pin cross beam KDK22 R. w. 201 .30o 
14 32141099 2 Hex.socket cylind.saew M 8 X 20 10.9 A2F!L DIN 912 
15 83973744 1 Current collector tube 400 

222510231U 
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Low-headroom monorail hoist 
Trolley size 11/2-RKDK 
Flange width 82 - 300 mm 

Only to be used With trolley A 

Part no. Quantity Designation 

1 84011244 1 Tr.un.tr.whluniv.w/o orossb. 
2 84010944 1 SIde plate ev.whLuniv.w/o g.rim 
3 83985144 1 Crossbeain RKDK Flb. 82-143 
3 83985244 1 Crossbeare PHD( Fib.144-200 
3 83985344 1 Crossbeam RKDK Flb.201-300 
4 84014044 1 Universal travel wheat 80 13FK OZ 
6 83970944 1 Collar packing sleeve 
6 36820499 1 Grooved bail bearing 6204 Z 
7 33480299 2 Hexa9oned nut M24 X2 
8 56322444' 20 Washer 24,5X 36,5X 4 
8 56322444 20 Washer 24,5X 36,5X 4 

8 56322444 29 Washer 24,5X 36,5X 4 
b 83984844 1 Pin cross beam RU11/ 2 
9 83984944 1 Pin cross been RU11/ 2 

9 83985044 1 Fin cross beam RU11/ 2 
10 31954199 1 HaLsocket cyfind.screw M10 X 16 

Standee:I 

c,v Item 2 
cAv items 4, 10 
cAv items 7 9 
cNi items 7 - 9 
cAv Items 7 - 9 
chv Itenis 5, 6 

Wiz -St DIN 625 
8 A2F DIN 985 

R. W. 82 - 143 
Fl. W. 144 - 200 
R. W. 201 .300 
R. W. 82 -143 
R. W. 144 - 200 
R. W. 201 -300 

10.9 DIN 912 

22251024.0A 
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Low-headroom monorail hoist 
Trolley size 11 EKDK 
Flange width 91 -143 mm 

Suitable for .9030 chain hoist 
DKUN 710;860/1009, 1/1 reeving 

_DKUN 10-639, 1t1 and 2/1 reeving 

Item no. - Part no. Quantity Designation 

1 84010444 1 Tuntr.whi.univ.w/otrosab, E1111 

2 84010844 1 Side plate bv.whl.upiv.w/og.rim 
3 83995144 1 Crossbeam EXDK10 Fb. 91-143 
4 '83962744 1 CePacity"plite 1350KG 
5 84014044 2 Ureveract travel wheel 80 1SPK OZ 
6 83970944 1 Collar. paciiing sleeve 
7 3 6 8 2 0 4 9 9 1 Groovkl bal blaring 6204 Z 
13 84010744 1 Side plate trv.whlunlv.vtgear rkri 
9. 84015044 2 UnNersal travel wheel 80 1SPK MZ 

10 , 36820499 1 Grooved pail bearing 6204. Z 
11 82978944 1 Collar pecking slesve ELI11 
12 33480299 1 Hexagonal nut M24 X2 
13 56322444 17 Washer 24.5X 36.5X 4 
14 83993044 1 Tube 32 X 3,5 X 113 
15 34253299 2 Retaining ring 32X1,5 
18 83973744 1 Current odlector tube 400 
19 32141099 2 Hex.sodot cylind.screvr M 13 X20 
32 83913044 1 Supporting Miler unit 
33 30021144 2 Lock scow M EV:25 V13.RIPP 
34 34142899 1 Shim 10X 160,5 
35 96453344 1 Travel wheel 44 KG-L 
36 96058944 1 Safety cternp 7 
38 30044044 2 Lock nut M 6 VB.RIPP 

36 

cAv items 2.8 
cior items 4, 5 
cAv kerns 12. 15, 32 

c/vr items 6, 7. 

cAN item 9 
c/w Items 19. 11 

dr., items 33 - 36, 38 

Wiz-St DIN 625 

Wiz-St DIN 625 

B A2F DIN 985 

FectSt DIN 471 

10.9 A2RL DIN 912 

St2K50 DIN 988 

222s102etci 
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Low-headroom monorail hoist 
Trolley size 6/2 EKDK 
Flange width 91 - 143 mm 

Only to be used with trolley A 

Item no. PM no. Quantity Designation 

1 83983944 Tr.untrwhi.cylvdo crossb. RU 6/2 
2 83984044 1 tr.on.trmaconLirdo aossb. RU 812 
3 83982544 2 Side plate RU 6-2 ZYL 
4 83982444 2 Side pate trv.whi.con.w/o gear rim 
5 83983344 1 Crossbeam RKOK Fib. 91-143 
8 83910844 1 Bush. 17,1X 32 X 9,6 
7 36822309 1 Grooved ball bearing 6203 2Z 
8 83983644 1 Gyro:tic:al amtieel 65 1SPK OZ. 
9 93961544 1 COrkal travel wheal. 85 1513k OZ 

10 334e8e99 2 Hexagonal nut M20 X1,5 
12 56312444: 18 Washer 20.3X 30 X 4 
13 83982944 1 Pin cross beam RU 6/ 2 

ch,r ttern3 
chyiterri 4 
cAejtaniitl, 8 
:VW items 8;9' 
.c./w Marna 10 12, 13 

c/w Rap 
.oeW item7 

Wit-S1 DIN 1325 

8 A2F DIN 11E15 

22251028111 

37 
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Low-headroom monorail hoist 
Trolley size 11 EKDK 
Flange width 144 - 300 mm 

, - 

Suitable for Dego g chain hoist 
DKUN 10:800 ciao, reeving 

DKUN 10-630, 1/1 and 211 reeving 

Item no. - Part no. Quantity Designation Material Standard 

1 840104.44 1 Tr.unir.whi uriv.w/O crossb. 8111 GM Items 2, 8 
2 84010844 1 Side pieta trv.whl.urilv.w/o g.rIrn c.4w items 4, 5 

3 83995244 1. Crossbeam EKDK10 Flb.144-200 c/w items 12 -15, 
3 83995344 1 Crossbeam EXIX10 Fib.201-300 cAv items 12 - 15 

4 83962744 1 Capacity pia% 1350KG 
5 84014044 2 Universe! travel wheel 80 1SPK 02 ciw Kerns 8.7 
6 83970944 1 Collar packing sleeve 
7 36820499 1 Grooved ball beefing 6204 Z Wlz-St DIN 625 

a 84010744 1 Side plate av:whturiv.iv.gear rill ciw item 9 
9 saw 5°44 2 Universal travel wheel 80 1SPK MZ cAv 'terns 10, 11 

10 36820499 1 Grooved bag beefing 6204 Z Wiz-St DIN. 625 

1:1 83975944 1 Collar packing sleeve Rill 
12 33460299 1 Hexagonal nut M24 X2 8 A2F DIN 985 
13 56322444 18 Washer 24,5 ( 38,5X 4 'fl. W. 144 -200 
13 56322444 29 Washer 24,5X 36,5X 4 R. W. 201: - 300 
14 83993144 1 Tube 32 X 3,5 X 1613 FI.W. 144 -203 
14 83993244 1 Tube 32 X 3,5 X 223 Fl. W.:201 - 300 
15 34253299 2 Retaining ring 32X1,5 FedSt DIN 471 

18 83973744 1 C.trrent collecta tube 400 
19 32141099 2 Hex.socket cylind,screw M 8 X20 10.9 A2FIL DIN 912 

22251027.tbi 

38 
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Low-headroom monorail hoist 
Trolley size 6/2-EKbl< 
Flange width 144 - 300 mm 

Only to be used Nfttrtrotlery A 

Item no. Ptvt no. (Wordily. Designation Listedal Standard 

1 83983944 1 Tr.un.lr.whIcyl.w/o crossb. FIU 8/2 char item 3 
2 83984044 1 Tr.urtirwhIconi.wro cross!). RU 6/2 cAv hem 4 
3 83982544 2 Side plate RU 6-2 ZYL c.14 kerni 8, 
4 83982444 2. Side plate trv.vitLoan.vdo gear rim cA4 Items 6, 9 
5 83983444 1 Crossbeam WOK_ Ftb.144-200 cAv :10; 12,13 
5 83983644 1 Crossbeam WOK Flb.201-300 cAv Items 30, 1213 
6 83970844 1 Bush 17,1X 32)( 9,6 
7 36822399 1 Grcioved bel bearing 6203 2Z Wlz-St DIN 625 
8 83983644 1 Cyindrical tr.wheel 65 1SPK OZ clew item 7 
9 83983544 1 Cortical travel ,Nheal 65 1SPK OZ cAv ham ? 

10 33468699 2 Fleocagcriel nut M20 X1.5 80 Nrn 8 A2F DIN 985 
12 .55312444 18: Washer 20,3X 30 X4 R. W. 144 - 2C0 
12 56312444 30 Washer 20,3,X 30 X4 FL W. 201 - 300 
13 83983044 1 Pin cross beam RU 8/ 2 ri:w. 344 = 200 
13 83983144 1 Pit cross been RU 6/2 FL W. 201 - 300 

22250027.thl 

39 
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Low-headroom monorail hoist 
Trolley size 22 EKDK 
Flange width 82 300 mm 

Suitable for Demag chain hoist 
DKUN 10-800/1000, 2/1 reeving 

Item no. Part no. Quantity Designation 

1 84011444 1 Tr.m.a.wituniv.w/o crossb. W22 
Skis plate trv.votturiv.w/c g.rim 2 84011644 1 

3 83996344 1 Crossbearn EKDK Pb. 82-143 
3 83996444 1 Crossbeam EKDK Fb.144-200 
3 83996544 1 Crossbeam 12KDK Fb.201-303 
4 83964744. 1 Capacity pliati 2600KG 
5 84016044 2 Universal travel wheel 112 ISFK OZ 
6 84017244 1 Bush 30,2X38 X17,4 
7 36822699 1 Graxed hal Wag 6206 2Z 
8 84011744 1 Side Mite tne.wItuniv.w.goar rim 

9 84017044 2 UntioarsaltrEnsi wheal 112 1 SW MZ 
10 36822699 1 Grooved ball bearing 6208 2Z 
11 84017344 1 Bush 30,2X 38 X23,2 
12 .33468799 1 Ilexagonai nut M30 X2 
13 50222044 21 Washer 35,5)(50 X4 
13. .50222044 19 Washer 35,5X 50 X 4 
13 50222044 29 Washer 35,5X'50 X 4 
14 83995544 2 Tube 44,5X 4, X 21,5 
14 80995644 2 Tube 44,5X 4 X54 
14 , 83995744 2 Tube 44.5X 4 X 82,5 
15 83995444 1 Tube 44.51( 4 X 46 
16 83907744 1 Pin amiss been FLB. 82.143 
18 83908144 1 Pin area beam FLB.144-200 

Pb, cross beam FLB201-300 16 83908544 1 

18 83973744 1 Current collector the 400 
19 32141099 2 Hex.socke1 cyfird.screei M 8 X 20 

Material Standard 

ch. items 2, 8 
c/w Items 4, 5 
c/w items 12 -16 
ch.. items 12 - 16 
cAv 'terns 12 16 

cNi items 8, 7 

Wiz-St DIN 625 
c/W item 9 
clw items 10, 11 

Wiz-St , DIN 625 

8 A2F DIN 985 
FL W. 82 -143 
Fl. W. 144 - 200 
Fl. W. 201 300 
Fl. W. 82 -'143 
R- W. 144 - 290 
Fl. W. 201 - 300 

10.9 A2FIL DIN 912 

22251025.1bl 
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Low-headroom monorail hoist 
Trolley size 11/2 EKDK 
Flange width 82 - 300 mm 

Only to.be used With trolley A 

Item no. Part no. Quantity Designation 

1 84011244 1 Thun.tr.whl.univ.vdo crcsab. 
2 84010944 1 Skis plate trv.whlurilv.w/0 9.rim 
3 83985144 1 Crosstown FtKOK Fib. 82143 
3 83985244 1 Crossbeam RKDK Rb.144-200 
3 83985344 1 Crossbeam RKDK Rb.201-300 
4 84014044 1 Universal travel wheel 80 1SPK OZ 
5 .83970944 1 Collar packing sleeve 
6 36820499 1 Grooved bell bearing 6204 Z 
7 33460299 2 Hem:gond nut M24 X2 
8 56322444 20 Washer 24,5X 36,5X 4 
a 56322444 20 Washer 24,5X 36,5X 4 
8 56322444 29 Washer 24,5X 36,5X 4 
9 83964844 1 Pin cross beam RU11/ 2 
9 .83984944 1 Pin cross beam RU11/ 2 
9 83988044 1 PIn =se beam RUt 1/ 2 

10 31954199 1 1-lex.eocket cyrridscrew M10 , X 16 

thy item 2 
cAV iterne 4,10: 
ctiq Items 7 = 9 
thy items 
cAv items - 
'ON Items 5, 6. 

R. W.82 143 
Fl. W. 144 - 200 
Fl. W. 201 - 336 
R W e2 - 143 
Fl. W..144 - 200 
R. W. 201 300 

114z-SI DIN 625 
8 A2F DIN 985 

10.9 DIN 912 

22251024.2bl 

41 
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Strain gauge carrier link ZMS 1250 
1/1 reeving 

Item no. Part no. Quantity . DasIgnatien 

1 83781444 1 Strain gauge car!. link 1,25 T DK10 Glw ttems_2 - 6 
2 82883844 1 Setbott 20H 9X 58 Soh 
3 34350199 3 Shim 20X 28X1 
4 343013844 1 Double wing plug 2,8 X.41 
6 837E0644 1 Eye DK10-M4S 1250 
6 49139144 1 Strain gauge can. fink 1 ,25 T 

St2K50 DIN 988 

22251030.tti 
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Strain gauge carrier link ZMS 2500 
2/1 reeving 

Item no. Part no. Quantity Designation 

1 83781844 1 Strain gauge can. link 2,50 T DK10-16 cAv items 2 - 6 
2 82873844 1 Setbnit 25H 9X65 Bah 
3 34142499 3 Shim 25X 35X1 
4 3430ee44 i Double sprig plug 3 X-51 
5 83761044 1 Eye DK10-ZMS 2500 
6 49139244 1 Strain gauge cart II* 2.50 T P 400 

DIN 988 

22251031.tbl 
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Drop stop fittings RU /EUDK. 

Item no Part no. Quantity Deaignathxt 

1 8396E4744 1 env stop sot ̀ GR.11 
8396E644 1 Drop stop eat pR.22 

22251029.V 

4pDemag Cranes & Components GmbH 

P.O. Box 67 D-58286 Wetter 
Telephone ( +49/2335)'92.0 Telefax (+49/2335) 927676 
www.clernagoranes.com 

Reproduction in whale «n part orky with Oar consent of Derneg Cranes & Components GmbH, D-58286 Wetter Not Sells for errors or ornissians. Subiect to change- 
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rmanneserngnahnng 
Dematic 

w 

- : t , 

KBK 0, KBK 25, KBK 100 

Trailing power supply lines 

0298 EN 202 617 44 7141S 963 
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7 r'tC 
Maritifacturer. 

t 

Contents 

2 

,71741; - Mannesmann Dematic AG 

P.0. Box 67, D-58286 Wetter 
Telephone (-49 23E) 92:0, Telefax (-i-49 2335) 927676 
Internet http://www.dematic.com 14- 

Project-drafting and assenibly instructions 3 

Project-drafting example 5 

KBK- 0- rail and suspension fittings 6 

KBK 0 plastic cable trolleys 8 

KBK 25 -plastic cable trolleys 8 

KBK 25 rail and suspension fittings 11 

KBK 25 = steel Cable trolleys 15 

KBK 100 - rail and suspension fittings 18 

KBK 100 - plastic cable trolleys 21 

KBK 100- steel cable trolleys 23 

KBK 100 - heavy-duty cable trolleys 24 

- KBK 0 / 25 /100 spare parts 26 

KBK 0 / 25 /100 project-draftingend prIce,calculatiOns 

i$eleCtion-criteria, project-drafting example, component parts, 
assemblyinstructions,'spare parta, price Calculation 

28 

FOr supplYin9 Power to mobile equipment, particulartyhôists and cranes, three trailing 

cable systems are available: 

Max. iOaciniin kg/cable trolleys 

Cable trolleys - KBK 0 1<81< 25 , 1(81< 100 

.Plastic 15 1} - -15 
. . 

1} 25 1} 

Stool. , 
- 25 ..z. '=.' 

40 

1-10a vY-CMY . ,- 100 

1) 31.4ith Simplon cable holder 

f. .Tlie4cable trolleys ruryinsidathe raitsection end arefUs protected from damaging 
Influences . They can be used for the flexible niuting.of flat and round section cables. 

The cable trolleys are suitable for canyingtioSes; electrical:or pneumatic tools, for 
'qiiickly:Changing:the Positions Of lathpa etc.: 
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Project-drafting and assembly instructions 

Project-drafting and general assembly For project-drafting of hoisting installations-dp to 1000 V, rated voltage, the relevant 
electricall-egTilations acc. to VDE 0100, part 726 (hoisting equipment) must be fol- 

; lowed 
The permissible inner bending radius for cables must be adhered to: 

- 

instructions: 

"cables up to 8 mm ekterrialdlarneter/thicigiess: 3 Cl , 

76ableTsiti to; -12-rriiii external diameter/thickness: 4 0, 
- --cables abover12 Mm external diaineier/thickness: 5 , 0, 

-67=t11161(ri;a °flat cables Or outer diameter of round-section cables. 
. t- If nuffiber-of.liat-cables are laid on each cable trolley, It must be ensured that the 

'liickeit.Cabfe is 66 the top- The cablesehould not be, strapped together at the toot- 
Aorrl at-the 16OP. 

Ttie lengtp of the:cable loOps (or cable trolley spacing) !mist be sufficient to Eillok the 
An:Ale-YAW be puthed tOgether easily"Without pressure, even if the cables are combat- 

- Zatiiklistiff Or-if a niAber of cables'aire laid ontop of each other: 
ttS- r 

length of track.sections holding,acdurnulated cable trolleys must be calculated on 
thebails!of the cable's 'permissible bending diameter and the of cables. 

. - Each of these track sections must besuN5ortedby an additional suspension fitting. 
The'redrus of curved tracks should be as wide as possible. The distance between 

r'kindividaat cablktrilileys must etwarAtie smeller than the curve radius.The cable 
trolleysshatild;beconriected by strainer -wires shorter than the cable itself. 

;irhPtfaCk;.§0CtiOrisrriust be fitted rsothatthere is sufficient space on both sides to rule 
out the PossitairrtY Of the cable. railings or machinery etc. 

'3 FurtheelitsernblyiristrUctiOns are given" in the sections describing the compo- - 

nents. 

Load capacrty incidistanCe 6itifWeniuspetision fittings 

1;.,7414ingthof straight section 

iw =Distance between suPqnsidn fiftilgs 
se..--:PerrniSsible'distance of joint frorn suspension fitting 

_ . 

414 6 2 144.eps. 

Number of cable trolleys 

Load per cabletrolley 

Length of track section hold- 
ing accumulated cable trolleys 

= length of tad( 1,2 + cable lengths 
(to the poWer feed and to the consumer). 

length of track 
1 

:,depth of cable loop 2 

length of track -12. weight of cable per m 

nUmber of cable trolley +1 

= (number of cable trolleys '+ 1} max. dimension 
of cable trolleys with cable(s). 

For determining the cable conductor cross-section..see technical data sheet 
20.1 857 44. 
For cables, see technical data sheet; 201 565 44. 
For electrical installation materials see technical data sheets 201 566 44 and 
201 568 44. 
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Detertiiinitikttki'in'ax-, -di: 'staiice 

betiveirisiisp-e-risionfittingt Ii 
. . 

- . Numter of 
- calle trolleys 

in section iw, 

KBK 0- - -: , KBK 25 
_. 

w ' - 

. 

Plastic Cale tiles 4 

Steel catie brileys 

Plastic cable trolleys 
1 

. Load per cable t;oltey (kg) 

3 CI 9 
1211211E11111 9 12 III 20 25 

Max. distenie between stzspenslon fittings lw (m) 1) 
.._ .. Ens' miff" 2.3 Eli 4,5 igilloi 2,8 2,5 2.2 

.- - laimmigil 
3.0 2,1 

1,8 

iiili, 
1,6 

Egi 
.3,2 

2,6 

Earl 
2,1 1,8 

2,0 

1,6 

El 
111111 

1,6 

1,3 3 

1,8 1,5 ,,, imisig 1.8 1.6 1,4 M 1,1 

-, 5 EINE! 1,3 1,0k `!018 2,4 2,0 ingli 1,3 1,0 

6 11:1111111111 99, 9,7 III 1.6 El 1,3 El 1'13 
0,9 

.7 . 2.0 mi. 1,0 0,7 ME 2,4 Erigg 1,2 131 0.9 - 

41 '` ' ' - MIMI 0.9 
- III 2,3 113111111 1;9_1111 - 

, 9 - - 1, inggi .. EgiEnumci 1,2 to 0,9 1111 - 

10 MIMI - ' '- 2,0 in 1,1 0,9 - - - 

5 

For KBK 25 the maximum diStanca'frOM'1Oin to centre of suspension fitting is 

6;15- I. 
taricap1 joi9,t from suspension fitting for KBK 0; see page 6 under 'Track con- 

necting clamp"., 

, Number ot ' 

cabki trolleys 

° s8ticfl lw 

''.= " 103/(100 

Steel cable trolley 

Heavy-duty csdle trolleys Plastic cable trolleys 1 

Load per cable rolley (kg) 

10 15 20 25 3040 50 60 70 80 90 100 

Max. distance between stspenslon fittings Iv (nt) 1) 

1 5,0 5,0 5,0 50 50 , .56 123 4,3 "gni .3,4 32 30 

2 . 5,0 5,0 El 4,3 - 3.9 3,6 En 3,0 iliim 24 23 ' 2,1 

3 5.0 4,5 ICI .3,5 3,2 2,5 133131,2,0 1,7 

4.7 3,9 El 3,0 Earai 2,4 2,1 2,0 imf 1,7 1,6 1,5 

3,0 ggigingEllii 2,1 '1,9 win 1,5 - 

. 6 iscigniggin 2,2. 2,1 1,9 ginzi 1,5 1.1 - - 

7 3,6 3,0 2,6 133 2.1 1, itilleilli . . _ . 

, 8 113111111:111:11, ?,0 11:1111111111 - - - 

9 Emeiggi 2,0 El 1,7 1,6 MIMI - Milli - 

- 10 3,0 1:11113111C1111 1,6 1111111111111111 - - 

For KBK.100, the maximum distance from joint to centre of suspension fitting is 

st:=O,15.L. 

1) Distance between suspension fittings L for t/1,,, 1/250 with vertical loading on each cable trolley (kg) and 
4 e'en distribution within 
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Project-drafting example 

er; 

Trailing power supply 
cables for the 
Irarlling hoist of a 

Crane 
e t7.4 r. 

Mobile pendant twitch for 
floor control 

2'-Mobilepouerstvply 
cables for tr0v*19 t!o61 
unit 

4 4462344.em 

Single -girder crane, as in sketch -with' flat: cablEisrconductor cross-sections 
:% 2; 4-!.."1-18 eillin2 and 8,.1;5 - 

Outer dimensions and weights: qr.1.1,7N710 

, '40, mm ':',14rnrn, -1;12.14yriVir 
8 1,5rrirn2: 33 rrim mrti;'0:35'kornik' 
DePth.of loop approx. 0,8 m, 

connecting cables 

; e 

Calculation method_for current supiili'Vablia's: 
CeritaffrOf`oatile 9"rri 1,2 +75rii 

- 
19m 

Niirnber of cable trolleys.. flg 1,7,r16,9- selected: 11 cable trolleys 

. 

,:w,.tzt,t) - 19 rn.1;2.;(102 + 0,35) kgL 
-.%Loading per cable trolley = - = 2,8 kg 

, _A , . - - -x. a. . - - .:11 +1 i 

Distance between suspension things as in table: 

KBK O: I- 1,6m 
KBK25: I - 2,0 m 
Max. distance ii'fjoint from suspension fitting for KBK 25; st.= 0,15 - 2,0 rn = 0,3 rn 

Selected: KBK 25 with 1;7 m 

Track section holding accumulated cable trolleys: 
Permissible inner bending diameter of thickest flat cable := 2 - 6 1.4 mm 1'46 mm 

External bending diameter, =140 Mni+14114;rnin = 168 mm 
7 iLength'oftitck ebtibriholdirgjtrolleYs =111+1) 0,168 m = 2,016 rn 

7 4 E,Ar 

- Components required:toe KBK 25.SUpPly line: Part no 
; 4 

- 4 straight sections; 5 tri lbrig:(1-stralghe-Section of 4 m 
cut from 5 m section) . - 981 515 44 

3 track connecting clamps 981 520,44 

2 track stop bolth 981 12044 
1 track end clamp 981 151 44 

12 "VR" type track holding brackets 981 535 44 

11 trolleys for flat cable 981030 44 
2, 

5 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 347 of 367



 

6 

KBK 0- rail and suspension fittings 

1 - 
Track section 

Track connecting clamp 

Track'toRbolt 

'Note for assembly: 

The end rails of a tra.ck"aretoibe attached 2D;,-, at least two Suspension fittings . On 

both sides of each rail oint,:theierntIst be two suspension fittings. Sub=sections 

:ottraak are to be placed in tha middle. 

Curved sections are to be suspended from one suspension fitting hear each connect- 

*rig .Oiarnp and from one in the middle. 
. 4 

The instnictions on page 3 must befollowed when Otirved sections are used. 

*minium 
- 

Diisr,?*bon' 4i3prcor.,-.00 Kg Part no, 

straight section 1G = 3C00 mm 981 228 44 

alai* sect.kn 1G = 40D5 rnm 2.8 981 230 44 

'Straight section 1G = S1;103 rrtro as 981 232 44 
- 

Curved sections with a'max. unrolled length of 1 m and a radius of 1 -3 m available 

on request. 

Track sections with stove-enamel finish to protect against acid atmospheres are avail 

able cin requeei. 

The track clamp is used for connecting sections together and is clamped ina central 

position over the joint. 

Short-type: :only for connecting curved sections, lobe arranged near a suspension 

9tOifIttirl9- 

:,..14iiplype:can,be arranged at Iany distance from a suspension fitting, but not for 

connecting curved sections. 

galvanized. 

Description 'Approk: weighi . kg Part no . 

-Track connecting clarnw long ,.- 
,,. . 

,:. . 0,23: 981268 44 
,., 
Track connecting ilarnp, snort ilia .: ' 9:61 25e44.. 

, 

Note for assembly: 

, The stop bolt is fitted in the track between the end clamp and the first cable trolley. 

As a result, the cable trolley is prevented from running into the end clamp. 

Finish: galvanized 
;. 

basCrti'men Appfox. weight kg 

Track stop bolt ' 0.08 

Pert no. 

981 120 44 

As end stop at end of track. Diameter'othole: 9 mm 
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KBK 0- rail and suspension fittings 

Suspension fitting- 

_ 

frt t''W-Zr,"4 

= t',?r4 

Track end:clamp 

98tvfizecl..1 

ScOre c_10)491: 

Dc riPt.Vn ..,,, tvlalxippcinij__. Atpox. ydettt kg Par no. 
. . .... 

17 11spa tXacket 90 kg - 0,16 981 055 44 

NI" 1),138 bracket %.`1 ''.:. 96 -1(1 Ibt C14 aos 981 086 44 

'NW type br*et 4 % - , ' : 90 lg. ' . 0 11 981.060 44 

1,740 

%;.-!y 

. - 

70 

'7715.."-1.':-' 

41482844.ft:1s 

I 

The end clamp is fitted to the end of th e track to relieve the cable of strain. This 
clamp ensures that the cable.is carriedio the next connecting point without 

Finish: galvanized 
Clamping plate: plastic;-. black 

fA"::=06:3-cripikInr t2:. I / 
4.-ifTh.,pi"_ tp 

kg Part tr. 
981 151 44 

ty , t" -1; -6;1; . 

1X'417,-'' 4 - 

Movable limit stop 
, . 

End stop in track 
7 
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_ KBKO plastic. cable trolleys 
KBK'25 plaStic cable trolleys 

I. 

t. 

8 

'Flaable trolley with 
snap-ort cable holder 

This flat cable tr011ey.iS designed to carry'Ha 

máof 2 fiat cables and a 
rnax..load of 3.kg. 

- It is not suitable for round-section cables-. 

Note for assembly: 

PleasTri"note!."C.,able holder (2) and cable Stfap.(3).are intendedly use only once. 
-it'is.nOt possible to use these partragaina.g. after.iriCorrect assembly; since the 
snap closure is damaged when the cableholder (2)fiOpenad. 

Sequence otassembly operations: 

Pass cable strap (3) through the two slots in the supporting plate of cable t 
Oder (2): 

Distribute cable holders (2) at equal distances over the entire cable length. 

- Place Cable :strap (3) over the cable(s) on each holder (2) and firmly tighten the 
strap. 

- Snap cable holder. (2) onto trolley (1): 

Flnish k-- PlaStic;: black 
*with ball'bearings:steel 
T:r`airellwheels; plastic, neytraloOleur 

Techriartails: see cable trolley In the hext section. 

r;11:3P9i:IPltion 

cable trolley with enap-on caPle holder (complete). 

. : 

Stirrup with clampingplate 

_Approx.:yeightkg, pert no. 

0,07 981 017 44 

.if the.space over the clamping plate ofthaplastic cable trolley isnot sufficient, a stir- 
- turWitha clamping plate is suspended Vent:he clamping plate of the plastic cable 

- 

A number of hangers can be arranged one below the Other The total loading on the 
additional hangers must not be more than 5.kg (also, do not exceed max. permissible 
loading for cable trolley). 

Finish: Stirrup: galvanized 
Clamping plate: plastic, black 

- .91Irrup With cleaving plate R25 

Stirrup with clamping plate R 45 

Alifo'it weight kg 

0.08; 

Pert no. 

981.029 44 

980 470 44 
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KBK 0 - plastic cable trolleys 
KBK 25 - plastic cable "trolleys 

Cable trolley 

Towing trolley 

. 

Yx 

Finish: Frame and clamping plate: plastic, black 
Stirrup: galvanized 
Axle with ball bearing's: steel 

- -Travel wheels: plastic,' leutr4colour 
---;Temeoeratule range: -20 "to ,+ 70'e:6 
F"itipt to MintsrWIUbricaiingbilskind.greises. petrol and alkaline solutions. 

4-zurnited resistance to trichloreth9lene; carbon tetrachloride and acids. Avoid direct 
sunlight. 

Travel speed.,up to 63 rii/Min.,1--ligherspeeds are possible withreduced loads and 
shorter operating periods(max: 100 rn/rniri;). 

.13escription 

Cal% trotley for 

Max: lowing I Acmes weight kg I Pat no. 

Flat table 25 2) 
-"- 

0,12 
. . 

881 030 44 

Flatc061`3i35 li l.6'1 , 'I 15 FcCfail 0,13 881 040 44 - - - 

kiiiiiraiii6 R 45 .2j - . .... ,,.. 15 kg-,..0.--.4-',,"77, 0,13 981 00.544 

1) Wan partially locked pal jotit.s, Le, the satupsen_only move at right angles to the direction of travel (as 
= shown). ; 

-.`=" 2)- Wth treaty rotrang bail }ant ie. the stirrup can move in al directions. 

..1-t.7 

41463444.eps 

, . 

Note for assembly: 

The cable loop length must bethesame,on bath sides of the clamping plate In order 
to prevent the towing tiolley Coen skeViring. 

z.The toWing,arm must be able to move freely along the horizontal centreline within the 
-:-StiFfUji'bethetowlifiroite'Y. 

Finish and technical details:earke ds,babie trolley above. 
The towing' trolley cannot negotiate curves. 

2.7.Tai;ing trolley 4i 5'1 

For towing the current supply cable. 

-.4t4-.7,10,17 

Part no. 

981 429 44 

9 
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KI3K11--4iia§tid C4le-VOileys 
K8K-26.-piAstic:cabieAtoileys 

Trolley kir, pendant control 
switdh'and.16/24-pole plug - 

and-socket device 

-: 

t 
J " 

-. 

Finer galvanized 
T-rolleysarne as cable trolley, See, page'5.: 

trolleVs- forPein-49/11coniril switch and 
plud-and-sockit device 

kg Part no. 

t. 0.95 98141544 

TrolleyS for pendant control switcn. which tan berUSed With a 16 or 24,poleblug-arki, 
socket device 41ifft 1 

Spring-loaded friction pads prevent the trolleys from running back unintentionally: 

The detachable holders to which the strainlrelief parts are fitted make it possible for a 

defective pendant control switch to be rapidly exchanged together with Its control 

cable.. 

16-pole plug:an .eackef 
device for pendant -controlY 

- 

switch_trolleys 

67bole,plugand-socket device, which can be fitted to trolleys for pendant control 
switch; consisting of an upper and lower part 

--- 

14)*lr151art:69Arnplete with socket and two 09 21 cable,outlets. 

, 4. Upper pph c6mpsete with plug, double-sided locking clamp and straight Pg 21 cable 

10 

. , 

R:it-twist-type cable entry gland and screw-in union for cable entry, see technical data 
sheet 201 565 44. 

247poleplug-and-socket device ohrequest. 

A'Si die-cast housing 
r 

weight kg- 

Piug-and7sucicat, device:lower pan 0,37 

Rlug-iiiid,s&ket device, upper part 0.37 

Part no. 

885 17044' 

895 1e9 44 

Screw.terminal: 

mm2, 16 poles + PE (earth), rated voltage: 380 V -, rated current 16 A, 

insulation group: C to VDE0110, tYpe otenclosure IP 55 to DIN 40 050. 
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' KBK 25 - rail and suspension fittings 

Track section 

Track connecting clamp 

Note for assembly: 

The end rails of a track are to be attached by at least two suspension fittings. On 
:both sides of each rail giiiit;ifia6:ryiust be two suspension fittings. Track sub- 
sections are tote placedin 
Curved sections to be suspended from one suspension fitting near each connect- 
ing clamp and frOth lone irl the Middle. 

The,instructions on page 3 must be followed. 
Finish: galvanized ' 
Oesciption Nxicut. Wt kw Part no. 

Strallit sectidn I,,, .-'5000 rtin 
.. . 

17.2 981 515 44 

Curved =bon 90°. Ft ai 750 nwn' :1-1.7 981 506 44 
- ' - - - 

Carvecksectir-o190'rP1=71000tin 1 s'` ''- .'.226 981 50144 

Curved aaatia.n;.e07,-ii'g iSoelpii; , 3.39 961 508 44 

Note for assembly: 
. The track sections are firmly connected owing to the frictional force of the track con- 

!2 necting clamp. The track sections are additionally protected against being drawn 
tapart as follows using'a pair of plierslapprox. 5 mm wide), bend up the top 

.% ).ends Of the sections being Joined with a" track connecting clamp about 2 to 
3. nun. These bent-up ends aia held in.a gfoove-in the connecting clamp. 

, 
Rnish: galvanized 

b-eicription 

Trade connecting damp 

Ax. w0C)r1 k9 

0.3 

Part no. 

981 82044 

`-'. 4".4Tlie tracicoonnecting clarnp is'placed cenfrally over the track joint. Max distance 
from track joint to.middlebf suspension fitting 0.15 x distance between suspension 
fittings, 

11 
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12 

KBK and suspensionifittings 

Suspension fitting 

'Mack end: clamp 

41470844 eps 

1.N" type track holding bracket r. 

y. for.wall"mounting 
80 

-T" type track holding bracket 
for ceiling mounting 

414830444p; 

."VR" type track holding bracket 
for mounting to square tube 

`.`C",typa,track holding'bracket for 
Mounting to,C rail, Width 40 mm 
(C _rail ,according to technical.data 

41470744.e ckg 
sheet 201 7'5844) 

a1464044.eps 

Finish: galvanized 
Square dowel. plastic, black 

*: 

PeGei 016/ Max. baring 10pnax: weight 1.rci Part no. 

Tr14)6 brd7c).1".04 150 kg 0,11 981:530 44 

Iii.iliiii)ibiziaiiit ' 150 kg 0,14 981 '535,44 

1) 11:4 1!i'i!cOt 150 kg 0,18 981 540.44 

"&iia e tinait- 150 kg , 0;17 981:545 44 

end:clarnp"is fitted to the end of theitrack to relieve the cable of strain. This 
clamp ensures that thecable is carried to.the next connecting point without pull. 

Finish: 1) galvanized 
damping plat4: plpstiC, black 
2) galvanized 

De?7#3.tion Approx. weight kg Part no, 

Trade inadarnp 1) 125 mm radiia) 0,1 981 151 44 

Track end damp 2) (48 mm radus). 0,2 981 573 44 
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KBK 25 - rail and suspension fittings 

Trackstop;bolt 

41 MOM =NM 
min. 30 

&NM _ 
"rtti 

- 

Movable limit stop 

Note for assembly: 

stop boll is fitted in the;trac1415eiween the end clamp and the first cable trolley. 
AS a result; the cable trolley- fer3tivetitecl from running into the end clamp. 

--, 

Firlsh: galvanized .,1} 
, il 

DSa1pdon '. ,, ' 

Track stop bolt 

Ag end stop at end of track' 
Diameter of hole: 9 mm 

End stop in track 

Hnish:galVanized 

DiI 
Mavatio st.op +-= 

Cableidip 

Mira Mr 
rel tAr 

L 

013-15 

0741, 
.F 1 

41464444.eps 

CableciefleOtot- 

rs. 

. -. _ - - .,^ 

4151.0w*ight kQ 

0,06 

Pna 
981 120 44 

0.05 

.Pest no. 

961 150 44 k 
For the permanent fitting of round-section:cables along the KBK 25 track section. 

. ' The cable clips are secured to the track-eVery 05 m. 
., 

- -.0 

Tr Finish: plastic, black :. 

Description !, f, Approx. weight kg Part no. 

Cable 0,01 964 364 44 

.; . , . 

Finish:galvanized. 
-11; . ,!1,.;;, I 

Perr.-1009 
' sof; 

Cable deflector 

Aprxox. mighi kg 

'1 , 1 

*no: 
956800 44-L" 

For preventing cable loops in track sections, where cable' trolleys are accumulated, 
from striking against adjacent obfects. 13 
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KBK 25 - steel cabltetteoileYs 

Cable trolleys 
so 

14 

4147044.s 

for flat cable (flexible) 
so 

for fiat cable (rigicf) 
so 

Finish: galvanized 
Steel travel wheelsrentfriclion 
bearings. 

6.2 rarn did. holes are provided for 

strainer-Wires. 

Temperature range: see data for cables 

selected. 

Travel speed: up to 63 m/min: Higher 

_ speeds are possible with reduced loads 

and shorter operating periodslmax. 
- 100 m/min). 

41464644.ep8 

for one round-section cable 41470944. + for to round-section 

Towing trolleys 

Trolleys for pendant 6OntiOrSWlicif,- 
rid 16 2 - o e - ndzsocket,device 

30 

M111111011111i=iniellaMMENiiiMENI 

Description 
Max. 

loa4n9 
Aopox. wt kg 

Part no. 

catteticsey for flat caw 
1) with 

25 mm: 
raduS 

: 25 kg 0.29 asi sso 44 

4 with -: - 
45 mai 

. ._ 

0,35 981 551 44 

. 
25 kg 0,28 . 

:98157044 

atie 0,27 :981 560 44 

section 
cables 

0,34 981 561 44 

Finish: galvanized 

Trolleys: same as cable trolley 
above- 

. A00(0,k7.., Part no DescriptiOn 
'7:Wizight kg :71 z 

Triwing tiolkirp 1,4 '981 .576'44 

For towing the current supply cable. 

Finish: galvanized 
Trolleys: same as cable trolley, 
see above 

DescriptiOn 

TniVays for pendant 
control switch and 

plug-arid-soCkel deice 

Approx. 
weight kg. 

Part no. 

981:58044 

Trolleys for pendan control switch 
-whickcan pe used with a.16 or 24- 

pole:plug-end-socket devide. Spring- 
loaded friction pads prevent the trolleys 
from running back unintentionally: The 
dietachaEile holders to.which' the strain- 

_ relith Diuts..ate fitted make it poSsible 
for a defeCtive pendant control switch 
to. berapidly exchanged. together with 
its control; cable. The plug-and-socket 
device must be ordered separately, 
.See page 10. 
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The track sections haVe three (=piing sleeyes at each end of being bolted together 
or for fitting the end cap with end stop. 

la special length: lernin .= 120 mm,. 
I,max =75000 mm. 

Finish: red (FOAL 2002) 

:won 

KBK 100 - rail and, suspensiorqittings,,, - 

Straight section 

z 

414135644:eibi 

Curved section 

4iretik. wEight l_cg I Part no. 

V.:Straight-Section 

1000 mm 4,1 984 701 44 

I.. 2000 min 8,2 984 702 44 

3000 inn) 12,,3 .984 70444 
, 

- 4. 16,4 954 704 44 

ttftili,-.-- 5003 rim 
- - !4041`4 20.5 984 705 44 

..,714.**It .A4-';' z , 

1 4 1 T L . t - 
-- Curved sections are to be suspended from one suspension fitting near each track 

iiidfroin%rone in.themiddle. 

F- iniskied.(RAL 2002) ; 

-Angie of curve 

30" 

t30' 

--90° 

Dimensions' 

X '4= 

;87 vo 325 e' 

Special angle: a, = 1 2 a = 9 0°. 

Joint bolt set 

Track end clamp 

The joint bolt set Is used for connecting'the track section (track joint). 

Finish: galvanized 

APtznA. 

weight kg 

Part rig). 

1,4 984 671 44 

2,8 984 672 44 

4;2 984 673 44_ 

Description 

Joint bolt set, ca nr4ete 

fp4:crixi.'weight kg 

0,05 

Pao r). 
984 558 44 

1-f 
1 
4:11. ' 

- ; 

-; . 
The end clamp is fitted to' the cap with stop at ihe end of the track. 
The purpoie ofthe'endtlainp-c.etO4relievefthecabie of strain: This clamp ensures that 
the cable is carried to the next do-Meeting point without pull. 
If cables wider than°52 mm are laid'and/or if the stop bat (see page 16) is used; 
end.clamp shown on page 19.musf eni beployed. _ 

sh " galvanized 
Clamping plate: plastic, black 

Description 

Track end clamp 

Appmx. weight kg 

0,1 

Part no. 

982;11444 

15. 
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KBK 100 rail and sUipensiomfittings - 

SuiVengion fittinVs*Ii 
current supply line 

011 

41471044.opi 

"D" typetrack holding 
bracket for ceiling mount- 

: 'trig (attachment clamp) 

41465944 vs 41465344.eps 

'Q" type track holding lte.type track holding 
bracket.formounting bracket for wall 

on C rail;410'min wide , mounting 

Parts for-fitting "Dv and W type brackets to be proAded,by customer or available on 

request: For mounting with C rails, see technical data 201 758-44. 

Anish gatvenized 

Decciiptlon 

16 

max. loacio6, 

fp^ type bracket 

tYpetrack holding bracket, cony:lasing: 

400119 0.3 

Part no. 

864 656 44 

Att. damp sldngritit 400 kg 1) 0,4, 
984 566 49 
97'544.44 

vii type tra:k norlg bradcet, comlxising 

AtL ande sectico 150 kg 9,7 

.. . 

984'656 44. 
974 529 44 

1) Note loadabg.ty,of C 

Finish: Cap with bolts: galvanized, end stop: rubber 

De5c6Ptico APProx. welt*It k9 

End cap with owl stop 0,1 

Part no 

98!$ 549 

The end of the track is closed by means of the end cap with endstop. 

Stop at end of track, if an end section-must be shortened (and the bott holding 
sleeves i-ernoved); otherwise use end cap with end stop. 

Diarneter Of holes: 11 mm 

Finish;. Nut and bolt : galvanized 
Bufferi.Vulcollan 

DèsOfl `Amax.' weight kg. 

TraCk end damp 0,07 

Pal no. 

084 670.44 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.3

Q-Pulse Id TMS751 Active 29/01/2014 Page 358 of 367



 

KBK 100 - plastic cable trolleys 

Flat cable trolley with 
snap-on cable holder 

Cibletrolley 

F-or a fiat cable trolley with snap-on cable holder the following parts must be ordered 
§9P?tr@V_IX; 

1. Trolley for cable holder 
2. Snap-on cable holder 
3. Cable strap 340,x 8 mm for cable holder 

71'7 
Sequenceof assembly operations:, 
- Pass cable strap (3)-throtigh'tlie'lliwo slots in the supporting plate of cable 

holder,(2) 
.-. 

DiatTiiiilte'C'abieliCilders (2) at equal distance over the entire cable length..., 
- Place babite.stfap (3) over th holder edable on each hold (2) and tifriIy lighten the strap. 
- Snap cablehOi_dee-,(2)Rrito.t&ley (1)7. 

See top of page 8 fof further assembly instructions. 

Fnishplastic black 
Axle tie0iingeited 
Travel 

Technical details see trolley inth e'hexiSeTh'Clion. 
iisT4 Ae 

Argo. witkg 
1°.!..0031.0PC4d*'; ' 

tre.4 UStiar>99.4:0!!o,P 
Cable Ow 340 x 81ora6e holderr1V-47P- 

0.16 

0.01 - 

Part no. 

980 045 44 

981 01844. 

981 01844. 

Max. 1-oad: 3kg 
- 

. 6.... 
sir*. 

The plastic cable trolley is suitable for.,..flatrandiratind-si3Otion cables. The stirrup is 

5 mm die holes 

-pitiiititedAi, a plaitio; ball arid cailpiyOf erit91,1:directions. 

are provided neires 
- - - it the spa:it:co:ter the Clamping plate of the cable trolley is not sufficient a stirrup with 

a clamping plate Is suspended from the clamping plate of the cable trolley; for stirrup 
with clamping plate,,see page 8:. 

Finish: Frame and clamping plate:_plastic, blacls 

Dr-e: - kaiivoithillteEiirids: 'steel 
Travel vitieels:' plastic, neutral colour 

Temperature range: -20 °C to +i0 °C. 

Resistant against mineral lubricating oils and greases, petrol, alkaline solutions 
Limited resistance to.trichlorethylene,.carbonfettachioride, acids: Avoid direct sun 
light. 

Travel speed: up tO 83 rrVmin. Higher; speeds are possible with reduced loads and 
shorter operating periods. 

Desaiption Max. lOcidng Approx. weight kg Pi no. 

Cade trolley 25 kg 0,2 980 480 44 

For towing trolley see page 20 Trolleys for pendant control switch on request. 

17 
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KM 100 steel cable trolleys 

Cable trolleys 

-Finish: galvanized 
Steel travel wheels.. artfriction bearin9s. 

...62 !rim dia, holes are providedforJstrain'eriWires.' 

Tcarnperaturerange: see data for dableSTielected. 

Travel speed: up to 63] rn/rnin. Higher26p-raiids are poSSible with reduced loads an 

Shorter operating periods. 

Des 

cable.ii6Oliy'rtir* *le 
11 with 25 mrilradius 

Wttli 

Max, i4j, 

40 Icg 

40 kg 

'OnOVtior7ri-seAion cable 

two round-section cables 

ao 

40 kg7 

0,29 

0,35 

0.27 

0,34 

- 4 
Trolleys for pendant control :switch request. 

18 
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4 

KBK 100 - heavy-d ty-cable trolleys 

Flat cable trolley 

Track end clamp 

Finish: gahrdnizecl 
Plastic travel wheels, antifriclion bearings 

10 mm db holes are provided for strainer wires: 
These cable trolleys cannotriegotiate curves: 

tfia4Mreria;"?'.aWd61rr-ki to 4:Th;,c. 
- 4; '-14 - r 

r speed: up to 63 rnfrhiri. Higher speeds.are possible with reduced loads and 
shorter,oberating periods. 

Appt ox. weight kg 

- - Fate trolley- 1,5 

Part no. 

984 650 44 

Finish: galvanized 

Description 

Tr eck end damp 

As:00x. weight kg 

0,9 

Rat no. 

984 865 44 

The end clamp Is fitted to the end of the track to relieve the cable of strain. This 
clamp ensures that the cable is carried to the next connection point without pull. 

The end of the track is closed with.the end cap complete with end stop (see 
page 16). 
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Towing trolley 

4. 

160 

414e6244.ecis 

..F.:111V;j6P1NaniZed t - 

travel wheels, antifriction bearings 

Operating conditkins as for flat cable trolleys, see above. 

1..c0 
Part no. 

084 665 44 

For towing the current supply cable. 

20 
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Spare parts -,f 

TFie forkrikr-ing*SpIre parts are 
-FOr KBK 0/25 - plastic cable trolley-5: 

__Trolley for cable holder 

__Snap-on cable_ holder 

Cable strap 340 x.8 
Plastic 

.!-fv 
trolliY 48 1 030 44 

';,ithtirea6le hxinglierts 
_ P Cesliecable trolleY,981'035 44 "- 

-,*1211c.iutcablerlxing,parts 

'Plastic damping plate, 25 mm 'radius 

-Plasticlarf;Pigg plate, 45 mm 

Top-plate, galvanized 

.:Brake spring for Pendant control Switcbtrolley 
Friction pad for brake spring 

Holder for strainer wire 

Plastic spacer tube 6,5/11 x 10 - 
Forkik:2i Steilcable 'trolleys 

cable.tiolley,,gatvanized, :withdirti hanger _ 

for clampingPt4te,,25 Mmiradius 
0:-. 

'Stirrup; galvanited, for clamping:plate;'45.mrri,radius 
ClamPing Plate, galii*izec; 25trirnra-cliasi. 
Clamping Plate, 9a1YEll""gecl 45 mm radus 

:4-.7 '11: 'Clamping.plate, galVaniZed, forin?..Ind,sepion cable 
:To plater galvanized,for mm radius 

. plate.'6a1Vaniied:for clarriP ing Plate745 mn-fradius 
c E, Steel cable trolley rigid; without dablftP119Par1"4 

-777:11Braie speirig for, pendant controV'swittiy9lley 
'....?,-,- Friction Pad for-brake.sPting ' "'71' -,; :7-Holder for strainer wire 

Plastid spacer tub-e 6;011 x -10: 

- -For KBK 100 - plastic cable tr alleys:-- 
.11'16S-fib-Cable trolley without cable fixing 

PIO% 
:iFflastioolarnping plate, 45 mm radiu 

;fop plate,, galvanized 

For KBK-100 - steel cable trolleys Evl-r. 
IstireiVitp1616511by:§Wariiied,iwithbajiONer 

114, Stirrup, galvanized drfor clamping plate 25 rnm radius 
!Stirrup, gavanized,,forclarnpirig plate, 45;rnm radius 

galvanized, 25 mm radiu4- 
Clamping plate; galvaned, 46 mrn ;. 

Plate, galvanized, for roundlSectiOn cable 
_:ToP piategalvanized,.for clamping plate, 25 snm radius 

Top plate, galvanized, for damping plate, 45 mm radius 

',For KBK 100 - heavy-duty cai'slitii;lieY,s: 
,Trolley; without:cable fixing parts . 

"Clamping plate, galvanized, 62 mm radius, 

Towing trolley, without fixing parts 

Part-no. 

981 045 44 

981 018 44 

981 019 44 

981 020 44 

981 025 44 

981 033 44 

981 034 44 

980 468 44 

981 403 44 

981 404 44 

981.41'4'44 , 

981 381 44 - 

981 552 44 

981 563 44 

981 564 44 

981 55844 
981 577 44 

981 562 44 

980.484 
98i 557 44 

981 571.44 

984 593:44 

981 404 44 

981 414 44 

981 381 44 

980 461 44 

981 033 44 

981 034 44 

980 468.44 

98460744 
981 563'44 

981 564 44 

981 558 44 

981 577 44 

981 562 44 

980 4e8,44 
601' 557'4:4 

-9841351'54 7 

984 658'44 

66.4 659.44 

21 
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KBK 0 / 25 / 100 project-drafting and price calculations 

Customer. 

1 

Customer no.: 

Project/order no.: 

Cros-s'iraoiel power supply, cable, KBK 

n'Mobile pendapt controtsWitch, 193K 

11 LON tiavel power supply cabile,fKBK 
3iv-44! 

Length of power sup-Ay cable. apprai. m. 

For sketch of cable arrangerrient see; page 15. 

-Processectby,(narne/dept.): Date: 

Straight section.. 3000 

4°3° 
5000 

,Pedal lerigth 
4"- 

SPebal- leflogth 

perYedsebtion 90°. 

93% R -a 1000 

90'; R 

Tradc Connecting long 
-0:1"- 

m 

750 mrn 

mm 

600 mm 

Piritio. 
981 220'44 

rrirn 

981.232 44: 

Unit price/DM 

ME MEE 1.1.11111.111 
111111111.11111MMEM111.1111111.111 
11111.111 981 515 44 MEM 
IIIIMI111111111111111111111111111111111111111111 
1111111111=1111M1111111/1 

INEIIIIIIIIMMIIIIIIIIMMI '981 506 44 IMINIMII 
111.1 MEM 981 507 44 .IIIIIII 

EEMIMIIIIIIIIIIIIIIIIII MEI i998811 520508 : 11111111111.1111 
44 11.11111.11.1.11M1 11.11 

111111=111111111MEMIIII 
111111MM11111111111= 981 540 44 IIIIMIIIIIMIII 
0111111111111111111111111E 98 1 530 44 111=11=1" 
111111111111111111mii1C=1:31;901 

545 44 111.1111111111111 11111111111=1 
981120 44 I= MillIMININ Mill 

I 
981:151 44 .111111=11 

1111111=1110.111 981.573 44 111111111.11.1 
1.11111111111111.1E 98050 44 MIME 

IMMIIIIIIIIIIIIIIIIIIMEMIlli 964 364 44 =I KOMI= 1=111111111112111 Mil 
EMI NM= 981 030 44 IMIIIM 
EIMIN111111111111151 981 040 44- 1.11111=1111 

111111111111111. 
11111111111.11111MM 

IIIIIIIII MEE 
IIIMIRI ME MEN 
1111111111 MINIM 
11111111111=111111111=11111 

11111111=1111 
11M11111111101 

1111111111M1111111111111111111.1111 

11111111.111111= 
11=1:1111111111111111M 

City. Uriit'Price/DM 

Track hotting '4. 
kiCk-et W 

r :A:I:7 .4 

Track MOP boft 

Ira& aidolignii', with 25 mm racius damping plate 

'lC- with 45 mm revue damping plate 

Movable limit Stop. 

981 268 

9E11258 44 

981 056 :44 

981'065 '441 

981' 050 

981 120 44 

'981 151 44 

Gable dip 

Cable trolley for flat cable (25 min razius) 

(plastic) for flat cable (45 mni recius) 

for round-sedion cable (45 inm 
rackis 

.Rat cable Volley with' snap,on-cable holder 

981 15044 

Stinup With 

with 45 

25riiin radius den-ping plate 

981:030'44 

981-046-44; 

mm rackis damping platti' 
Cable trolley' 

{steel} 

Jar flalcable (25 aim recius) ,7 

for flat cable (45 mm radius) 

for eat cable (rigid design) 

ide one roitridseetiOn cable 

for two round-secticn cables. 

Touting trolleys - with plastic trotleys 

with steel trolleys r: 

ter plug-and-sodeat device' 

with plastic trolleys 

With steel trolleys, 

Trolleys tor pendant 
contrel sWitch 

981.035 44 

981017 44: 

981 020 

903 470 

.981'420 44' 

981 035.44 

16-pole ;lug-arid-socket upper 

lower 

Pert 

Per1 

'095169 44' 

7 895 :17044 

01744: 

'981 029 44 

980.470 44 

901 550 44, 

981 551 44 

981 570 44 

981 560.44. 

981 561 44' 

981 420.44' 

981 576 44 

981 415.44" Mill 
11111111.111 981 580.44 EMI 

___ MIMI , 895 168 44_ 111111111111111111111111 

1111111111111INEEM 895'17044`.-. 11111111=1111111111 

10111111EN111 -- 111.11111111111111=111=111111111111111 

Total cost 

22; 1) Enter the price of the standard length rounded up to the hit meter. 
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Tiailing.pewer 
supply cables 
Description 

Streighi section 

KBK 100 

1003 mm 

2000 mm 

3033 mm 

4030 mm 

5033 mm 

Special length 

Special length 

Curved section 30°, R = 650 inns 

60°,'19 = 650.rnrit 

90*, R 650 mm 

PEit 

984 701 44 

Unit Total 
Fice/DM pnce/011/44 

984 702 44 

984 703 44 

984'704 44 

984'705 44 

mm 1) 

984'671'44 
984 672 44 

984 673 44 

- - 

Joint bolt set 

Track hotting bracket D (= attachment clamp) 

Track halting bracket C, comprising: 

984 558 44 

/track hotting bracket W, comprising: 

attachment damp 
slicing nut 

attaChment damp 
angle section 

984 556 44 

984 556 44 

974544 44 

984 556 44 

.974 529 44 
end cap with end stop 

Track .stop bolt 

Track end with 45 mm redus damiArl9 Plate 
vrith 62 mm raclus stamping plate 

Flat cable trolley with snap-on cable holder, COmr.stsing 

{Plastic) 

984640 44 

;984- 670 44 

982 114 44 

984 665 44 

trolly fce cable holder 

snap-on calle fielder 

Cable strap 340 x 8 for cable holder 
Cable trot* {Plastic} 

Stirrup With 25 rrrriiariui-ClainPinrplata'-' 
with 55 rnm rachus damping Plata 

for flat cable with 25 rren.radus 

ffor flat cable with 45 mm radiUs 

kw one round=secrion cable 

for tworound section cables 
Flat cable trolley (heiWy-duty) 

Talking trolley 

980 045 44 

.981;01844 
98 019 44 

Co att trolley 

(steel) 

;980 460 44 

981 029 44 

980 470 44 

064666 44 

984'606 44 

984 610 44 

:984'611 44 

984'650 44 

,994,655 44 

Total cost 

1) Enter the price of the standard length rounded up to the full meter. 23 
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