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FORTROSE STREET SEWAGE PUMP STATION
EMOTRON SOFT-STARTER PARAMETERS

Model MSF-045

FUNCTION

FACTORY

Initial Voltage @ Start Ramp 1 25-90% U, 30 30 36 ,
Start Time Ramp 1 160 sec 10 10 36 i
Step Down Voitage @ Stop Ramp1 100-40% U, 100 100 36 \
Stop Time Ramp 1 Off, 2-120 sec 3 Off 36 '
RMS Current 0.0 - 9999 Amp - - 36
Control Mode 1,2,3 2 2 37 :
Extended Functions Off, On On Off 38 !
Extended Functions Off, On On Off 38 ,
011 Initial Voltage @ Start Ramp 2 30-90% Un 90 90 38 i
012  |Start Time Ramp 2 _ Off, 1-60 sec Off Off 38
013  |Step Down Voltage @ Stop Ramp?2 100-40% Un 40 40 38 '
014 Stop Time Ramp 2 . Off, 2-120 sec Off Off 38
016 Initial Torque @ Start 0-250% T, 10 10 39
017  |End Torque @ Start 50-250% T, 150 150 39
018 End Torque @ Stop 0-100% T, 0 0 39 |
Voltage Ramp w Current Limit Off, 150-500% I, Off Off 39
Current Limit @ Start Off, 150-500% I, Off - Off 40
Setting of Pump Control Off, On: Off Off 40
Remote Analogue Control Off 1,2 Off Off 41
Full Voltage Start DOL Off, On Off Off 41
Torque Control Off, 1, 2 Off Off 42 l
030 Torque Boost Active Time Off, 0.1 - 2sec Off Off 43 :
031 Torque Boost Current Limit 300-700% I, 300 300 43 :
032 Setting Of Bypass Off, On On" Off 43
033 Power Factor Control Off, On Off Off 46 :
034 Braking Time Off, 1 - 120sec Off Off 46
035 Braking Strength. 100 - 500% 100 100 47 \
036 Braking Method 1,2 1 1 47 !
037 Stow Speed Torque’ 10-100 10 10 48 :
038  |Slow Speed Time @ Start Off, 1 - 60sec Off Off 49 :
039 Slow Speed Time @ Stop Off, 1 - 60sec Off Off 49 3
040 DC-Brake at Slow Speed Off, 1 - 60sec Off Off 49 '
Nominal Motor Voitage 200-700V 400 . 400 50 |
Nominal Motor Current 25%-150% Insoft 145 softstarter current| 50 |
Nominal Motor Power 25%-300% Pnsoft 75 softstarter power | 50 '
Nominal Motor Speed 500 - 3600rpm 1480 softstarter speed 50
Nominal Motor Cos phi 0.50-1.0 0.86 0.86 50
Nominal Motor Frequency 50/60Hz 50 50 50 !
Setting Relay K1 1,2,3,4 5 1. 1 51
Setting Relay K2 1,2,3,4,5 2 2 51
054 Analogue Output Off, 1, 2 Off - Off 52
055 Analogue Output Value 1,2,3 1 1 52
056 Analogue Output Gain 5-150% 100 100 52
057 - |Digital Input Selection Off, 1-4 Off Off 53
058 Digital Input Pulses 1-100 1 1 - 83 i
061 Parameter Set 0,1,23,4 1 1 54
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MENU No. FUNCTION RANGE VALUE FACTORY PAGE
Motor PTC Input No, Yes Yes No 55
internal Motor Thermal Prot. Off, 2-40 sec 10 - 10 55
073 Used Thermal Capacity 0-150% - -- 56
074  |[Starts per Hour Limitation - Off, 1-99/Hr Off Off 56
- 075 Locked Rotor Alarm Off, 1.0-10.0 sec Off Off 56
081 Voltage Unbalance Alarm 2-25%U, - 10 10 56
082 Resp. Delay Volt Unbal Alarm _ Off, 1-60 sec Off Off 56
083 |Over Voltage Alarm 100-150% U, 115 115 56
084 Resp Delay Over Voltage Alarm Off, 1-60 sec Off Off 56
085 Under Voltage Alarm 75-100 U, 85 85 . 57
086 Resp Delay Under Volt Alarm Off, 1-60 sec Off Off 57
087. |Phase Sequence L123, L321 57
088 Phase Reversal Alarm Off, On Off Off 57
089 Auto Set Power Limits ~No, Yes - No No 57
090 Output Shaftpower % 0-200% 0 0 57
091 Start Delay Power Limits 1-250 sec 10 10 58
092 Max Power Alarm Limit 5-200% P, 115 115 58
093 - |Resp Delay Max Alarm Off, 0.1-25.0 sec Off Off 58
094 Max Power Pre-Alarm Limit 5-200% P, 110 110- 58
095 Max Pre-Alarm Resp Delay Off, 0.1-25.0 sec Off Off 58
096 Min Power Pre-Alarm Limit 5-200% P, 90 90 59
097 Min Pre-Alarm Resp Delay Off, 0.1-25.0 sec Off Off 59
098 Min Power Alarm Limit 5-200% P, 85 85 59
099 Min Alarm Resp Delay Off, 0.1-25.0 sec Off. Off 59
101 Run @ Single Phase Loss No, Yes No _ No 61
102 Run @ Current Limit Time-out No, Yes No No 61
103 |Jog Forward Enable Off, On Off Off 61
104 Jog Reverse Enable _Off, On . Off Off 61
105 Automatic Return Menu Off, 1 - 999 Off Off 62 -
111 |Serial Comm Unit Address 1-247 1 1 62 .
112. Serial Comm Baudrate 2.4 - 38.4 kBaud 9.6 9.6 62
113 Serial Comm Parity 0,1 0 0 62 -
114 Serial Comm Contact Interrupt Off, 1, 2 1 1 62
199 Reset to Factory Settings No, Yes No . No 63
201 RMS Current 0-9999 Amp - - 63
202 RMS Main Voltage 0-720V - -- 63
203 Output Motor Shaftpower -9999 - 9999kW -- -- 63
204 Power Factor 00-1 -- -- 63
205 Total Power Consumption 0.0 - 2000MWh -- -- 63
206 Reset Power Comsumption No, Yes No No 64
207 Motor Shaft Torque -9999 - 9999Nm -- - 64
208 Operation Time Hours - - 64
211 RMS Current in Phase L1 " 0.0 - 9999 Amp - - 64 -
212 RMS Current in Phase L2 0.0 -9999 Amp - - 64
213 RMS Current in Phase L3 0.0 -9999 Amp -- -- 64
214 Main Voltage L1-L2 0-720V - -- 64
215 Main Voltage L1-L3 0-720V -~ -- 64
216 Main Voltage L2-L3 0-720V - -- 64
| l|Locked Keyboard Info No, Yes Yes No 65
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SET POINTS FOR FORTROSE ST. '

The set points are as follows:

8.986 Probe suspension level
5.50mtrs Probe suspension length
5.00mtrs Probe range

5.00 100.0% 8.486 Probe upper range 20mA

0.00 00.00% 3.486 Probe lower range 4mA

4.52 90.3% 8.003 Surcharge Levgl

4.20 84.0% 7.686 Surcharge Imminent

1.27 25.4% 4.756 Start pump (TWL) '

. 1050 10.0% 3.986 Stop pump (BWL)
’1.6A7 33.4% 5.156 High level alarm
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START-UP & COMMISSIONING PROCEDURES

1.0 GENERAL
Suitably qualified personnel must install the Switchboard assembly. The following
check procedures as a minimum, are recommended after installation and prior to
initial power-up. T o
A thorough visual iﬁspection should be made to every aspect of the Switchboard on
arrival. This includes checking the Switchboard for any obvious external damages,
loose wire connections, loose cabling, loose equipment (relays, contactors, meters
etc.), panels damage in transit etc.

All problems must be rectified immediately as they could cause incorrect operation
or permanent damage to the equipment. '

1.1 INITIAL POWER-UP CHECKLIST

Only authorised and appropriately trained personnel should carry out the inspection
and testing tasks specified, included below but not limited to.

1. Check all cable connections are firmly fastened and secured.

2. Check cable entries are adequately sealed and glanded.

3. Check all clearances. |

4. Check main ipcorning cables are correctly terminated.

5. Check main earth connection for continuity.

6. Check switchboard is free from any impurities (dust, filings etc.).
7. Check all doors and covers are secure and functioning properly.

8. Perform an insulation resistance test on the Switchboard ensuring the results |
complied with the relevant requirements.

If all inspection and checks have been made, you are now ready to power-up the
Switchboard.
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POWER-UP PROCEDURE

Suitably qualified personnel should perform these procedures. These are suggested
procedures only, and if specific procedures are available or issued, they MUST
prevail.

WARNING

Fatalities have been caused by incorrect connection of Mains services. Correct
polarity must be ensured as the wrong connection will energise the earthing
system of the installation and create a hazardous situation.

Do not connect or re-connect supply to an installation unless correct polarity
has been proven by recognised tests. '

1.

2.

Ensure the main incoming iso.lator or circuit breaker is iéolatpd.
Ensure starter modules are isolated.

Energised mains cabling.

Turn main circuit brea.kér on.

Ensure that all phase voltages are present and correct.

Individual starter modules can now be energised.
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PREVENTATIVE MAINTENANCE INSTRUCTIONS

2.0 GENERAL

The Switchboard requires proper care to ensure normal operation at all times.
Periodic inspections must be made to determine the exact condition of the
Switchboard equipment.

A regular program of systematic maintenance must be established for proper
operation of all Switchboard systems. A periodic maintenance schedule must be
followed and an inspection log maintained for ready reference. At a minimum, the
log must record:

inspection interval

inspection procedure performed

maintenance performed, if any, as a result of inspection
name of inspector performing task

£ b —

2.1 PREVENTATIVE MAINTENANCE
Perform preventative maintenance as instructed in Table 1 below
TABLE 1

Preventative Maintenance Schedule

SCHEDULE PARAGRAPH Reference:
REQUIREMENT
Monthly Visual inspection 2.2
Six Monthly Paintwork Maintenance 23
| Yearly . Mains connections 2.4
Yearly Switchboard assembly 2.5

2.2 VISUAL INSPECTION

[n conjunction with the annual maintenance test, frequent visual inspection should be
carried out. To verify the perfect functioning of the signalling system is to guarantee
the immediate indication of any abnormal occurrence in the equipment or its
components.

1. Check that all labelling and schedules are complete, up to date and in their
correct places

2. Inspect paintwork for signs of corrosion and for any blemishes, which might be
susceptible to corrosion in the near future. If inspection indicates areas of rust or
corrosion are present, immediately clean and repaint the area. (See section 2.3)

3. Check that the load balance on final subcircuits and incomer corresponds to the
specifications
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PAINTWORK CARE AND MAINTENANCE

As a general rule, cleaning of externally located powder coating surfaces must take
place every six months. Where salts/pollutants are more prevalent such as seaside or
industrial areas, a cleaning program should be carried out more frequently. ie. every
three months.

THREE STEPS TO CLEANING POWDER COATED SURFACES

1. Remove loose deposits with a wet sponge (avoid scratching the surface by dry
dusting).

2. Using a soft cloth and mild detergent in warm water, clean the powder coating to
remove any dust, salt or other deposits.

3. Always rinse after cleaning with fresh water to remove any remaining detergent.

Warning: -

In some cases strong solvents recommended for thinning various types of paints and
also for cleaning up mastic’s/sealants are harmful to the extended life of the powder
coated surface. These solvents should not be used for cleaning purposes. If paint
splashes and sealants/mastic’s need to be removed than the following solvents can be
used safely. Methylated Sprits, Turpentine, White Spirits, Ethyl Alcohol,
Isopropanol.

MAINS CONNECTIONS

WARNING
When inspecting or cleaning any of the equipment mentioned below, all due care
must be taken to de-energise the circuits associated with the location being
serviced.

All mains connections must be thoroughly inspected on an annual basis.

1. Inspect the tightness of all bolted connections making sure they are firmly secure
so that they cannot work themselves loose;

2. Ensure all connections and fixings remain free from dust and dirt build ups and
that there is no sign of corrosion;

3. Check that all cable supports and their corresponding fixings are in good working
order and are firmly secure;

REPAIRS
Immediately replace all damaged or missing parts found during inspection by
personnel who are qualified to carry out the repairs.

CLEANING OF EQUIPMENT

All equipment should be cleaned either with a dry soft brush, a feather duster or an
equivalent device depending upon the circumstances. If possible, clean with a jet of
dry clean air taking care to avoid any damage to components.
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POWER ELECTRIC

Switchboards o

ABN 73 052 204 118

Manufacturers of Engineered Switchboards for Mining, Industriai and Commerciai Projects

FINAL CHECKING PROCEDURE FOR ALL SWITCHBOARDS

SWITCHBOARD TITLE: Fortrose Street MSB
JOB NUMBER: M0278
1. Check switchboard has been built as per the approved drawing,

(KA Rating, IP Rating, Form of Segregation)

Check all control functions.

Check all connections.

Check all current transformer ratios.

Check all clearances.

Check hinges, locks, keys, handles etc, to ensure that they are secure and function
properly

Check operations of all CFS units, circuit breakers, isolators, contactors, etc.

Check main earth connections and continuity.

Check that all the neutrals are accessible.

10.

Check that all labeling and schedules are in place.

11.

Check general condition of switchboard (paintwork, etc)

SESTASNSES S SNNNAN S
~

12. Check switchboard has been cleaned out.
13. Megger switchboard '
CIRCUIT RESULT-1000V COMMENTS:
MEGGER

R-E > 200Ma Test okay.
W-E > 200MQ B delor
B-E > 200MQ CHECKED BY: S. McLachlan
R-W > 200MQ
R-B > 200Mq. DATE: 09/08/02
w-B > 200M0
NEUT-E > 200Mq

Q-Pulse Id TMS911

Telephone: (07) 32743922 *  Facsimile: (07) 3274 3929
Email: POWERELECTRICSWBD@BIGPOND.COM
PO Box 6176, Fairfield Gardens, BRISBANE, QUEENSLAND 4103, Australia
70 Flanders Street, SALISBURY, QUEENSLAND 4107
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Valid for the following Soft starter Models:
MSF-017 to MSF-1400

MSF
SOFT STARTER

INSTRUCTION MANUAL

Document number: 01-1363-01

~ Edition: r2 :
Date of release: 2000-12-19
© Copyright Emotron AB 2000
Emotron retain the right to change specifications and llustrations in the
text, without prior notification. The contents of this document may not
be copied without the explicit permission of Emotron AB.
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SAFETY INSTRUCTIONS

Safety

The soft starter should be installed in a cabinet or in an

electrical control room.

+ The device must be installed by trained personnel.

» Disconnect all power sources before servicing.

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

Operatihg and maintenance personnel

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

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

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

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

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

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

Installation of spare parts

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

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

Emergency

You can switch the device off at any time with the
mains switch connected in front of the soft starter (both
motor and contro] voltage must be switched off).

Dismantling and scrapping

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

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

1.1 Integrated safety systems

The device is fitted with a protection system which

reacts to:

»  Over temperature.

» Voltage unbalance.

¢ Over- and under voltage.

» Phase reversal

* Phase loss

*  Motor overload protection thermal and PTC.

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

* Starts per hour limitation

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

MSF soft starters are all cncloscd IP 20, except

MSF-1000 and MSF-1400 which are delivered as open
chassi IP0O.

1.2 Safety measures

These instructions are a constituent part of the device

and must be:

+ Auvailable to competent personnel at all times.

* Read prior to installation of the device.

»  Observed with regard to safety, warnings and infor-
mation given.

The tasks in these instructions are described so that
they can be understood by people trained in electrical

engineering. Such personnel must have appropriate -

tools and testing instruments available. Such personnel
must have been trained in safe working methods.

The safety measures laid down in DIN norm VDE
0100 must be guarantccd

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

» Safety of personnel.

» Product disposal.

» Environmental protection.

NOTE! The safety measures must remain in force at all

times. Should questions or uncertainties arise, please
contact your local sales outlet.

6 GENERAL INFORMATION
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1.3 Notes to the Instruction

“ Manual

WARNING! Warnings are marked with a warning
A triangle.

Serial number

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

Important

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

and swiftly.

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

How to use the Instruction
Manual

This instruction manual tells you how to install and
operate the MSF soft starter. Read the whole Instruc~-
tion Manual before installing and putting the unit into

1.4

“operation. For simple start-up, read chapter 2. page 8

to chapter 3. page 10.

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

1.5 Standards

The device is manufactured in accordance with these

regulations. ' V

+ IEC 947-4-2

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

+ EN 50081-2, EMC Emission

+ EN 50081-1, EMC Emission with bypass

» EN 50082-2, EMC Immunity

. GOST
- ULS508
1.6 Tests in accordance with norm

EN60204

Before leaving the factory, the device was subjected to
the following tests:
* Through connection of earthing system;
a) visual inspection.
b) check that earthing wire is ﬁrm]y connected.
* Insulation
*  Voltage
* Function
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1.7 Inspection at delivery

Fig 1 Scope of delivery.

1.7.1 Transport and packing
- The device is packed in a carton or plywood box for
delivery. The outer packaging can be returned. The
devices are carefully checked and packed before dis-
patch, but transport damage cannot be ruled out.

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

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

If you have cause for complaint
‘ If the goods have been damaged in transport:
¢ Contact the-transport company or the supplier
immediately.
* Keep the packaging (for inspection by the transport
company or for returning the device).

"~ Packaging for returning the device
¢ Pack the device so that it is shock-resistant.

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

1.8 Unpacking of MSF-310 and

~ larger types '
The soft starter is attached to the plywood box/loading
stool by screws, and the soft starter must be unpacked
as follows:

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

2. Loosen the three (3 pcs) screws on the front cover
of the soft starter, down by the lower logo.

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

4. Remove the two (2 pcs) mounting screws at the
bottom of the soft starter. '

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

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

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

Q-Pulse Id TMS?11 Active 10/12/2014

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

GENERAL INFORMATION 7
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2. DESCRIPTION

2.1 General

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

#— MSF 4

03-FO3

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

There are 3 different kinds of soft starting control

methods:

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

¢ . Control method 2-Phase
The two phase starters can start a motor without a
mains contactor, but in that case voltage still is

present at the motor when it’s stopped. These start-

ers are mainly in the power up to 22 kW.
s Control method 3-Phase
In the three phase Soft Starters there are different
technologies: '
_» Voltage control
* Current control
* Torque control

Voltage control

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

_Current (A) _

FLC -

Time
03F116

Fig. 3 Voltage control

8 DESCRIPTION

Current control ,
The voltage ramp can be used with a current limit

" which stops the voltage ramp when the set maximum

current level is reached. The maximum current leve] is
the main setting and must be set by the user depending
the maximum current allowed for the application.

Current (A)

A

Current

Limit \
CFLCT :

>

Time
03-F111

Fig. 4 Current control

Torque control

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

Current (A)

Time
03-F113°

Active 10/12/2014

Fig. 5 Torque control
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2.2 = MSF contfol methods

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

! 2.2.1 General features
1 As mentioned above soft starters offer you several fea-
tures and the following functions are available:
| * Torque controlled start and stop A
! ¢ Current limit control at start
. * Application “Pump”
+- External analogue input control
.+ Torque booster at start
e Full voltage start (D.O.L)
* Dual voltage ramp at start and stop
* Bypass
* Dynamic DC-brake or Softbrake
* Slow speed at start and stop
* Jogging forward and reverse
* Four parameter sets
* Analogue output indicating current, power
or voltage
* Viewing of current, voltage, power, torque, power
consumption, elapsed time etc. '
+ Integrated safety system acc. to § 1.1, page 6, with
an alarm list.

. Q-Pulse Id TMS911 ' . Active 10/12/2014
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3. HOW TO GET STARTED

(&1

L3

PE

- Oae

117273 PE 1112 13 14 15 16 17 18

L1L23PE 0102PE 21{_.(1 22, 23LK2 24| 33 K3_1J 32 6970

75 16 77

o

slurl /:op

©-

03-F17

Fig. 6 Standard wiring.

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

into operation must be carried out by propetly tralned
personnel. Before set-up, make sure that the
installation is according to chapter 6. page 24 and the
Checklist below.

f WARNING! Mounting, wiring and setting the device

3.1 Checklist

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

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

* Connect the motor circuit according to Fig. 6.

» Connect the protective earth.

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

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

+ Connect PCB terminals 12 and 13 to, e.g., a 2-way
switch (closing non-return) or a PLC, etc., to

_ obtain control of soft start/soft stop.")

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

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

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

10 HOW TO GET STARTED
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3.2 Main functions/Applications

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

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

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

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

3.3 Motor Data

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

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

4o

Nominal motor voltage

0

[91416]

Nominal frequency

50

Default: 400V Default: 50 Hz

Range: 200-700 V ° ‘| Range: 50/60 Hz
NOTE! Now go béck to menu 007 and set it to “oFF” and
then to menu 001.

5 .
0142 .
(0l4}2]5 3.4 Setting of the start and stop
Nominal motor current ramps '
4 5 The menu’s 002 and 003 can now be set to adjust the

start ramp up time and the stop ramp down time.

Default: Nominal current soft starter

Range: 25% - 150% of Ingyq in Amp

0
00/2|3
5 Start time rémp 1
04[3]5 10
Nominal motor power Default: 10 sec
2 ;2 7 Range: 1-60 sec
Default: Nominal power soft starter Estimate the starting-time for the motor/machine. Set
Range: 25% - 300% Of Pnggp in kW “ramp up time” at start (1-60 sec). '

Key “ENTER  ” to confirm new value. .
Key “NEXT — “, “PREV < " to change menu.

0]
lé o
E.l O IO 0l4 o
' Nominal motor speed A
(1 4 5 O : Stop time ramp 1
| o|F[F] T
Default: Nominal speed soft starter
Range: 500-3600 rpm Default: oFF
Range: oFF, 2-120 sec
Set "ramp down time” at stop (2-120 s).
0 “oFF” if only soft start requires.
lolals]9 :
Nominal motor cos phi
Default: 0.86 ‘
Range: 0.50-1.00

Q-Pulse Id TMS911
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3.5 Setting the start command

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

o}
ooele
P : l ‘Selection of contro! mode
Default: 2
Range: 1,2,3

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

NOTE! Factory default setting is }emote control (2).

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

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

3.6 Viewing the motor current

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

ools)s

RMS current read-out .

0.0

Default:

0.0-9999 Amp.

Range:

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

14

12 - HOW TO GET STARTED
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3.7 Starting

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

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

Current (A)

FLC -t

Time
03-F116

Fig. 7

Example of start ramp with main _function voltage ramp.
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1. APPLICATIONS AND FUNCTIONS SELECTION

This chapter is a guide to select the correct soft starter
rating and the selection of the Main function and addi-
tional functions for each different application.
To make the right choice the following tools are
used:
* The norm AC53a.
This norm helps selecting the soft starter ratmg with
regard to duty cycle, starts per hour and maximum
starting current.
* The Applicatlon Rating List.
With this list the soft starter rating can be selected
depending on the kind of application used. The list
use 2 levels of the AC53a norm. See table 1, page
15.
=« The Application Function List.
This table gives an complete overview of most
common applications and duties, For each applica-
tions the mienu’s that can be used are given. See
" table 2, page 17.
* Function and Combination matrix.
With these tables it is easy to see which combina-
~ tions of Main and additional functions are possible,
see table 3, page 19 and table 4, page 19.

4.1  Soft starter rating according to

AC53a

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

2104 : AC-53a 5.0 - 30 5010

Starts per hour
Orrload factor {onload
duty cycle as percent-
age of operation cycle)
Start time (seconds}

Start current (muitiple
of FLC)

Rated FLC (Full Load
(03738 Current) of starter
under prescribed condi-
tions

Fig. & Rating example AC53a.

The above exaniple indicates a current rating of 210
Amps with a start current ratio of 5.0 x FLC {10504)
for 30 seconds with a 50% dury cycle and 10 stares per
hour.

NOTE! if more than 10 starts /hour or other duty cycles are

‘needed, please contact your supplier,

Starts per hour

Start
Duration

CURRENT

Start Current

TIME

Duty Cycle = (Start Quration + Run Time)
(Stait Duratlon + Run Time + {1f Time)

(03-F80)

Fip. 9 Duty eyele, non bypass.

4.2 Soft starter rating accordmg to
AC53b

This norm is madc for Bypass operation. Because the
MSF soft starter 15 designed for continuous operation
this norm is not used in the selection tables in this
chapter.

2104 : AC-53b 5.0 -

Off lime (seconds
between starts)

Start lime {seconds)

Start current (multiple of
FCL)

Rated FLC {Fu!l Load Cur-
102 Py rent) of starter under
prescribed conditions

Fig. 10 Rating example AC53b.

Start
Duraticn

CURRENT

Start Currenl

TI M E ) (03-F&1)

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

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

APPLICATIONS AND FUNCTIONS SELECTION 13
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4.3 MSF Soft starter ratings
According to the norms AC53a and ACS53b a soft

starter can have many current ratings.

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

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

The Application Rating List uses two levels for the

ACS53a norm:

s ACB53a 5.0-30:50-10 {heavy duty)
This level will be able to start all applications and
follows directly the type number of the soft starter.
Example: MSF 370 is 370 Amps FLC and then §
time this current in starting,

» AC 53a 3.0-30:50-10 (normal/light duty)
This level is for a bit lighter applications and here
the MSF can manage 2 higher FLC.
Example: MSF 370 in this norm manage 450 Amps
FLC and the 3 times this current in starting

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

4.4 The Application Ratings List

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

Description and use of the table:
= Applications.
This column gives the various applications. If the
machine or application is not in this list, try to iden-
tify a similar machine or application. If in doubt
pleas contact your supplier.
* ACS53a ratings.
The rating according to AC53a norm is here classi-
fied in 2 ratings. The first for normal/light duty
(3.0-30:50-10} and the second for heavy duty
(5.0-30:50-10)
» Typical Starting cumrent.
Gives the typical starting current for each applica-
tion
» Main Function menu.
- The Main Function menu is advised here.
"25;=1", means: program selection 1 in mepu 25.
+ Stop function. '
Gives a possible Stop function if applicable.
"36;=1 / 38-40", means: program selection 1 in
menu 36; also menus 38 to 40 can be selected.

14 APPLICATIONS AND FUNCTIONS SELECTION

EXAMPLE:
Rooller Mill:

Active 10/12/2014

This is an application for heavy duty,

Typical starting current of 350%.

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

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

As well as the Slow Speed at start and stop (menu
38-40) can be used for better start and stop per-
formance. ‘
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Table 1 Applications Rating List

Applications AC53a AC 53a Typical Main function| Stop function
3.0-30:50-10 5.0-30:50-10 starting Menu nr. Menu nr.
{normal /1ight) {heavy) current % ‘
General & Water
Centrifugal Pump X 300 22 22
Submersible Pump X 300 22 22
Conveyoy X 300-400 29;=1 36;=1/ 3840
Compressor: Screw X 300 25
Compressor, Reciprocating X 400 25;=1
Fan X 300 25,=2
Mixer| X 400-450 25;=1 -
Agitator X 400 25;=1 :
Metais & Mining
Belt Cohveyor X 400 25;=1 36;=1/ 3840
Dust Collector| X 350 -
Grinder S X 300 25,=1 36,=1
Hammer Mill X 450 25,71 36;=2
Rochk Crusher X 400 25.=1
Roller Conveyor X X 350 25;=1 36;=1 / 38-40
Roller Mill X 450 25;=1 36,=10r2
- Tumbler| X 400 25;=1 -
Wire Draw Machine X 450 25;=1 36;=1or2
Food Processing| )
Bottle Washer| X 300 25;=2
Centrifuge X 400 25:=1 36;=1or2.
Dryer| x 400 25;=2
Mill X 450 25=1 36;=1lor2
"Palletiser X 450 25.=1
Separataor X 450 25;=1 36;=10r2
Slicer 4 300 25;=1
Pulp and Paper|
Re-Putper X 450 25:=1
Shreddet] X 450 25;=1
Trolley 450 25;=:_I.
Petrochemical ) '
Ball Mill X 450 25;=1
Centrifuge X 400 25,=1 36;=1or 2
Extruder X 500 25=1
+ Screw Conveyor X 400 25:=1 ;
Transport & Machine Tool,
Ball Mill X 450 25:=1 .
Grinder T x 350 25;=1 36;=1
Material Conveyor X 400 25;=1 36;,=1/ 3840
Palletiser| X 450 25.=1
Press, X 350 25.=1
Roller Mill X 450 25=1
Rotary Table X 400 25;=1 36;=1/ 38-40
Trolley X 450 25;=1
Escalator X 300400 25=1
Lumber & Wood Products]|
Bandsaw X 450 25;=1 36=10r2
Chipper X 450 25;=1 38;=1o0r2
Circular Saw X 350 25;=1 38;=10r2
Debarker X 350 25;=1 36;=10r2
Planer| X 350 25.=1 36=1or2
Sander X 400 25.=1 36,=10r2
APPLICATIONS AND FUNCTIONS SELECTION 15

Q-Pulse Id TMS911
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4.5 The Application Functions List

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

Description and use of the table:

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

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

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

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

16 APPLICATIONS AND FUNCTIONS SELECTION
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Table 2 Application Function List

Application
PP / Problem Solution MSF Menus
; Duty .
. PUMP Too fast start and stops MSF Pump application with following start/stop features] 22
Normal Non linear ramps Linear ramps without tacho.
Water hammer Torque ramps for quadratic load
' High current and peaks during starts.
‘ Pump is going in wrong direction Phase reversal alarm 88
l’ Dry running Shaft power underload 96-99
High load due to dirt in pump Shaft power overload 9295
COMPRESSOR |Mechanical shock for compressor, motor and ; : L 25;=1or
‘|Normal transmissions Linear Torque ramp or current limit start. 2021 .
Small fuses and low current available.
Screw compressor going in wrong direction Phase sequence atarm 88
Damaged compressor if liquid ammonia enters g
the compressor screw. Shaft power overtoad 92-95
Energy consumption due to compressor is run-
ning unloaded Shaft power underload 96-99
CONVEYOR Mechanical shocks for transmissions and trans-|, . .
' Normal/Heavy |ported goods. Linear Torque ramp 25;=1
[Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58
Conveyor jammed Shaft power overload 92-95
Conveyor belt or chain is off but the motor is
still running Shaft power ur?derload 96-99
Starting after screw conveyor have stopped due Jogging in reverse direction and then starting in forward.
to overload.
Conveyor blocked when starting Locked rotor function 75
rr:.lﬁlr‘mal High starting current in end of ramps Torque ramp for quadratic need 25;=2
Slivering belts.
R L . . ) . Catches the motor and going easy to zero speed and then
Fan is going in wrong direction when starting. starting in right direction.
Belt or coupling broken Shaft power underload 96-99
Blocked filter or closed damper. ] )
PLANER High inertia load with high demands on torque [Linear Torque ramp gives linear acceleration and lowest 25:=1
Heavy and current control. : possible starting current. "
. Dynamic DC brake without Contactor for medium loads i
z‘ggg&: :Fggig:éikrggégnzy emergency and pro- and controlled sensor iess soft brake with reversing con- gg;égg'gg
' tactor for heavy loads. e
High speed lines g&nveyor speed set from planer shaft power analog out- 54.56
Worn out tool Shaft power overload 92-95
Broken coupling Shaft power underload 96-99
ggﬁgHER High enertia Linear Torque ramp gives linear acceleration and lowest 25:=1
gh ¢ possible starting current. =
Heavy .
Heavy load when starting with material Torque boost 30,31
Low power if a diesel powered generator is used/ )
Wrong material in crusher Shaft power overload 92-95
Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35 i
BANDSAW High inertia load with high demands on torque |Linear Torque ramp gives linear acceleration and lowest 2521 !
Heavy and current control. . possible starting current. "~ !
n - - i
. Dynamic DC brake without Contactor for medium loads i i
3353(}: ;}ggig#"fkrgg;gnbsy emergency and pro- and controlled sensor less soft brake with reversing con- gg:%gﬁgg ;
: y ' tactor for heavy loads. e |
{ High speed lines Conveyor speed set from band saw shaft power analog 54.56 |
output. i
‘ Worn out saw blade Shaft power overload '
: Broken coupling, saw blade or belt Shaft power underload
CENTRIFUGE [T . Linear Torque ramp gives linear acceleration and lowest - ,
1 Heavy" High mertla load possible starting current. 25,=1 ,
]
i ; To high load or unbalanced centrifuge Shaft power overload |
Dynamic DC brake without Contactor for medium loads 36:=1.34.35 '
Controlled stop and controlled sensor less soft brake with reversing con- 36:—2'34'35 !
| tactor for heavy loads. e j
Need to open centrifuge in a certain position. |Braking down to slow speed and then positioning control} 37-40,57,58 ;
i
1‘ |
. , ;
! APPLICATIONS AND FUNCTIONS SELECTION 17
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Table 2 Application Fundion List

ion ;
Application/ Problem Solutlon MSF Menus
Duty
MIXER . ; Linear Torque ramp gives linear acceleration and lowest L
Heavy D|fferent materials possible starting current, 25,=1
Need to control material viscosity Shaft power analog output 54-56
Broken or damaged blades Shaft power overload 972-95
Shaft power undetload 96-99
HAMMER MILL : ; Linear Torque ramp gives linear acceleration and lowest . :
Heavy Heavy load with high breakaw ay torque possibie starting current. 25:=1
Torgue hoost in beginning of ramp. 30,31
Jamming Shaft power overload 92-95
Controlied sensor less soft brake with reversing contactor] ,.._
Fast stop for heavy loads. 36,=2,34,35
Motor blocked . Locked rotor function 75
.EXAMPLE:
Hammer Mill;

= This is an application for heavy duty,
_+ Main function Torque ramp start {menu 25) will
give the best results. ‘

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

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

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

18
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4.6 Function and combination
matrix

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

1. Select function in the horizontal “Main Function”

! column. Only one function can be selected in this
column, at a time.

2. In the vertical column “Additional Functions” you

" will find all possible function that can be used
together with your selected main function.

Table 3 Combination matrix

© o —
£l :
el
9 5 (8|9 2
m © Q 2z o
Qo ~ %)
= Tlz19 =l
2 ° S 3 o o ,S © o
5 82|22 |S|ala
5 v a o o | ¥ |3 o 2 | w» 5 &
E 8 |elgl2lS|Zlsle|8|s]g |3
2l% v 15 |s | % | |SE|s|a|2)8 |
= a |lal|o © b z | € ° [ o o > 1o
c £ 1S ~ ,S : O 0 =] T -~ = o X~
5] © © [ . PN o c @ = ©
= = = ] oy 4 £ — < a 1S £ 5
: S |s|s|d|lz|e|B|E|S|E|S|2|%
Malin Functions b a a ey S S 9 S X 8 S 2 8
Voltage ramp start/stop (default) X X X X X X X X X X X
Torque control start/stop (menu 025) X X X X X X X X X
Voltage ramp with current limit (menu 020) X IX X X X X X X X X
Current limit start (menu 021) X X X X X X X X X
Pump control (menu 022) X X X
Analog input (menu 023) X X
Direct on line start (menu 024) X X X
By using one parameter set, the following start/stop  NOTE! Voltage and torque ramp for starting only with
table 1s given. softbrake.
'Ibbie 4 Start/stop combination.
D
I
=3 —
= |25 |= o |2
SlE|ElS|8|= |8
2(flols|c]|e o
Ligt°l8 M CEERE
al®iS|a|®|5|E |5
. 8 = | T g & |2 )c i
START FUNCTION al2lel2lS 513 3
Voltage ramp start X XX |X
Torque control start X X 1X |X
Current limit start X [X |X
‘ Voltage ramp with current limit X X | X |X
‘ Pump control - X X
Analog input X [X
' [ Direct on line start X
| . _ ' .
! By using different parameter sets for start and stop, it is
i . . 3
! possible to c\ombme all start and stop functions.
I
APPLICATIONS AND FUNC_'i'IONS SELECTION 19
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4.7 Special condition

4.7.1 Small motor or low load

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

4.7.2 Ambient temperature below 0°C

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

4.7.3 Phase compensation capacitor

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

4.7.4 Pole-changing contactor and two speed
motor

The switching device must be connected berween the

output of the soft starter and the motor.

4.7.5 Shielded motor cable

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

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

4.7.6 Slip ring motors

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

4.7.7 Pump control with soft starter and
frequency inverter together

It is possible e.g. in a pump station with two or more

pumps to use one frequency inverter on one pump and

soft starters on each of the other pumps. The flow of

the pumps can then be controlled by one common

control unit.’

4.7.8 Starting with counter cIockwnse rotating
loads

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

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

Depending on the speed and the load “in the wrong

direction’ the current can be very high.

20 APPLICATIONS AND FUNCTIONS SELECTION
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4.7.9 Running motors in parallel
When starting and running motors in parallel the total

amount of the motor current must be equal or lower

than the connected soft starter. Please note that it is not
possible to make individual settings for each motor.
The start ramp can only be set for an average starting
ramp for all the connected motors. This applies that the
start time may differ from motor to motor. This is also
even if the motors are mechanically linked, depending
on the load etc.

4.7.10 How to calculate heat dissipation in
cabinets

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

at rated motor load ()%, “Power consumption control

card and “Power consumption fan®. For further cal-

culations please contact your local supplier of cabinets,

e.g. thtal

4.7.11 Insulation test on motor

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

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

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

4.7.13 Reversing

Motor reversing is always possible. See F1g 31 on page

34 for the advised connection of the reverse contactors.

At the moment that the mains voltage is switched
on, thé phase sequence is monitored by the control
board. This mformatlon is used for the Phase Rcvcrse
Alarm (menu 88, see § 7.22, page 56).

However if this alarm is not used (factory default), it -

is also possible to have the phase reversal contactors in
the input of the soft starter.
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OPERATION OF THE SOFT STARTER

= MSF-017 to MSF-1400

Fig. 12 MSF soft starter models. 5.2 PPU unit
5.1 General description of user
interface
'WARNING! Never operate the soft starter with O rueana
A removed front cover. B B L) O start/stop
MENU
To obtain the required operation, a number of parame- E E B H
ters must be set in the soft starter. . . .
Setting/configuration is done either from the built- g;l_uls;nmvolugcnum(x)
in keyboard or by a computer/control system through 23 gg;;’;;m 826 ot 10 ()
the serial interface or bus (option). Controlling the 8 E:::mm"m
motor 1.e. start/stop, selection of parameter set, is done TZZ (TZZ7
either from the keyboard, through the remote control /‘- m) < m)’
inputs or through the serial interface (option). o0 e
. 777 R [
Setting [START/ | <= -
¥ STOP PREV NEXT ’
WARNING! Make sure that all safety measures have :
been taken before switching on the supply. ENTER
RESET
Switch on the supply (normally 1 x 230 V), all seg-
ments in the display will light up for a few seconds. 03-F28
Then the display will show menu 001. An iluminated
display indicates there is supply voltage on the PCB.

! . Check that you have voltage on the mains contactor

or on the thyristors. To be able to use all extended
functions and optimize of the performance, program
“the motor data.

Q-Pulse.ld TMS911

Fig. 13 PPU unit.

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

OPERATION OF THE SOFT STARTER 21
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5.3 LED display

The two light emitting diodes indicates.start/stop-and
running motor/machine. When a start command is

. given either from the PPU, through the serial interface
(option) or through the remote control inputs, the
start/stop-LED will be illuminated.

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

Voltage
Un
Time
{ I i I I
Running-LED, Running- Running-LED, Running-
flashing LEB?:;:? flashing LED, of
Start/stop- Start/stop-
LED, on LED, off

Flg 14 LED indication at different operation situation.

SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

5.4 The Menu Structure

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

This to simplify the setting when onJy voltage start/

" stop ramps are used.

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

Key lock status

RMS currents and voltages
in each phase

Viewed soft starter dat

Reset to factory settings

Serial communication

Automatic return menu

“JOG" enable

Run at F1&F4 alarm

Machine protection

Main supply protection

Motor protection

901-915 | Alarm List

(001 ] Initial voitage

Start ramp time

Step down voltage at stop
m Stop ramp time

RMS current

m Control mode

it Menu ex pander

030-040

Dual ramp start/stop

Initial and end torque at start
Main functions

Additional functions

(061 | Parameter set

. 03F30

Nominal motor parameters

Relay K1&K?2 functions

Analogue output

Digital input

Fig. 15 Menu structure.

22 OPERATION OF THE SOFT STARTER

Q-Pulse Id TMS911

Active 10/12/2014

Page 37 of 310



Q-Pulse Id TMS9?11

SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

5.5 The keys

The function of the keyboard are based on a few simple
rules. At power up menu 001 is shown automatically.
Use the “NEXT — 7 and “PREV <« "keys to move
between menus. To scroll through menu numbers,
press and hold either the “NEXT — ” or the “PREV
+ "7 key. The ”+” and " keys are used to increase
respectively decrease the value of setting. The value is
flashing during setting. The "JENTER 1 ” key con-

firms the setting just made, and the value will go from

flashing to stable. The ”"START/STOP” key is only
used to start and stop the motor/machine.

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

Table 5 The keys

Start/stop motor operation.

Display previous menu.

Display next menu.

5.6 Keyboard lock

The keyboard can be locked to‘I‘Jrohjbit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT —" and "ENTER

« " for at least 2 sec. The message '~ Loc’ will display -
when locked. To unlock keyboard press the same 2 -

keys "NEXT — " and "ENTER o " for at least 2
sec. The message "unlo’ will display when unlocked.

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

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

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

212113
Locked keyboard info
o) ™
Default: no
Range: no, YES
no Keyboard is not locked
YES | Keyboard is locked

Decrease value of setting.

Increase value of setting.

Confirm setting just made.
Alarm reset.

JOG "I;\'everse

JOG Forward’

Table 6 Control modes

5.7 Overview of soft starter opera-

tion and parameter set-up.

Table with the possibilities to operate and set para-
meters in soft starter. :

Control mode is selected in menu 006 and Parame-
ter set is selected in menu 061. For the keyboard lock
function, see § 7.30, page 65.

Setting of parameters

Active 10/12/2014

Operatlon/| o, .+ /stop | JOG fwd/rev Alarm reset | Parameter set with| Parameter set with
Set-up ) . : external selection | internal selection
Control mode Menu 061=0 Menu 061=14
Unlocked :
- | Keyboard Keyboard Keyboard _ | Keyboard
Keyboard | keyboard |~ y y y
Menu 006=1| | ocked
keyboard ) )
Unlocked : Remote and
Remote keyboard Remote Remote keyboard Remote Keyboard
006=2
Menu . Locked Remote Remote Remote Remote
keyboard
) Unlocked - . . Serial comm. .
Serlal comm. | keyboard Serial comm)| Serial comm; and keyboard Serial comm
=3 . ’
Menu 006 Locked Serial comm| Serial commy Serial comm |~ Serial comm
keyboard .
" OPERATION OF THE SOFT STARTER . 23
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6. INSTALLATION AND.CO‘NNECTION‘

Mounting, wiring and setting the device into operation

must be carried out by trained personnel (electricians

specialised in heavy current technology):

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

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

Care must be taken to ensure that personnel do not

come into contact with live circuit components.

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

6.1 Installation of the soft starter
"in a cabinet

When installing the soft starter:

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

— Keep the minimum free space, see the tables
on page 25. ' ‘

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

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

MSF-017 to MSF-835 soft starters are all delivered as
enclosed versions with front opening. The units have
bottom entry for cables etc. see Fig. 25 on page 29 and
Fig. 27 on page 31. MSF-1000 and MSF-1400 are
delivered as open chassis.

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

NOTE! For UL—approval use 75°C Copper wire only.

MSF-017 to MSF-250
w1
H1 H
[ 1] 4[
03F07 w [ 03F98

{b, &
H ) hd
i
o °
H T
H =
o "} [}
H
0 o
o
H =
h:)

wil

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view).
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- : :
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03F122 :

Fig. 16 MSF-017 to MSF-250 dimensions.

24 INSTALLATION AND CONNECTION
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Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper
mounting bracket instead of DIN-rail.
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MSF-017 to MSF-250

Table 7 MSF-017 to MSF-250.

MSF Conv./ Dimenslon Hole dist. | Hole dist. | Diam./ | Weight
mode! Class | Connectlon | "¢, HXWxD (mm) | wd (mm) | hi(mm) | screw | (kg)
-017,-030 IP 20 {Busbars Convection | 320x126x260 | 78.5 265 55/M5| 6.7
-045, -060,
075, -085 P 20 | Busbars Fan 320x126x260 | 78.5 265 55/M5| 6.9
-110, -145 IP 20 | Busbars Fan 400x176x260 | 128.5 345 55/M51 12.0
-170,-210, -250 | IP 20 | Busbars Fan 500x260x260 | 208.5 445 5.5/M5{ 20
Table 8 MSF-017 to MSF-250
MSF Minimum free space (mm): Dimension Connection Tightening torque for bolt (Nm)
model above 1) | below | at side busbars Cu Cable | PE<cable | Supply and.PE
-017,-030, -045 | 100 100 0 15x4 (M6), PE (M6) 8 18 " |0.8
-060, -075, -085 | 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 .
-110,-145 100 100 0 20x4 (M10), PE (M8) |20 12 0.6
-170, -210,‘ -250 | 100 100 0 30x4 (M10), PE(M8) |20 12 0.6
1) Above: wall-soft starter or soft starter-soft starter
MSF-310 to MSF-1400
Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26.
MSF Conv./ Dimension Hole dist. | Hole dist. | Diam./ | Welght
model Class | Connection | “c. " | HxwxD (mm) | wa (mm) | hi(mm) | screw | (kg)
=310 IP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 |42 .
-370, -450 IP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 |46
-570 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |64
-710 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |78
-835 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |80
-1000, -1400 . IPOO | Busbar Fan- 900x875x336 Fig. 23 8.5/M8 |[175
Table 10 MSF-310 to MSF-1400.
Minimum free space (mm): Dimensldn Tightening torqhe for bolt (Nm)
MSF -
model Connection,
above 1) | below | at side busbars Al Cable | PE-cable | Supply and PE
-310, -370, -450 100 100 0 40x8 (M12) 50 12 0.6
-570,-710, -835 100 100 0 40x10 (M12) 50 12 0.6
-1000, -1400 1100 100 100 75x10 (M12) 50 12 0.6
1) Above: Wall-soft starter or soft starter-soft starter '
INSTALLATION AND CONNECTION 25

Q-Pulse Id TMS911

- Active 10/12/2014

Page 40 of 310




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

MSF e f
-310 to -450 44 39
-570 to -835 45.5 39

-

Fig. 19 MSF -310 to MSF -835.

E wi

H1

VAN |
i ©

Fig. 20 Hole pattern for screw attachment, MSF-310 to
MSF-835. Hole distance (mm).

26 INSTALLATION AND CONNECTION

Q—‘Pulse Id TMS911

Observe that the two supplied mounting hooks (see
§ 1.8, page 7 and Fig. 2 on page 7 must be used for
mounting the soft starter as upper support (only MSF-

310 to MSE-835).

Active 10/12/2014

© H i JP'—— ht
O O
&
w3 w2 Wi
Fig. 21 Busbar distances MSF -310 to MSF -835.
Table 11 Busbar distances
Dist. h1 | Dist.wl | Dist.w2 | Dist. w3
WMSFmodel | “(mm) | (mm) | (mm) | (mm)
-310t0-450] 104 33 206 379
-570 to -835 | 129 35 239.5 |444
-1000 -1400 55 3225 |[590.5
Page 41 of 310
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[

7]

U

875
03F12
; Fig. 22 MSF -1000 to -1400
825

| | 8] 0
. [Te)
O
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3
|
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&
«f

(o] 8
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I
28|
590.5 3225 ,q
03F13

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

) Q
N
%DDDDDD%]
0 C
I |
O O
= =
03F54_1

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

Connection of MSF-017 to MISF-085

Device connections

1. Protective earth, L (PE), Mains supply, Motor

(on the right and left inside of the cabinet)
Protective earth, L (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

R LN

for bypass see § 7.12, page 43)
7. Mounting of EMC gland for control cables

28 INSTALLATION AND CONNECTION
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Current transformers (possible to mount outside
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[ o
L]
[
L

J
o[ T @

I

03-F55_1 o)

Fig. 25 "Connection of MSF-110 to MSF-145.

Connection of MSF-110 to MSF-145

Device connections

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

Protective earth L (PE), Control voltage

Control voltage connection 01, 02

Mains supply L1, 1.2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside

for bypass see §.7.12, page 43)

7. Mounting of EMC gland for control cables

RGP RERN

Q-Pulse Id TMS911 : Active 10/12/2014
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Fig. 26 Connection of MSF-170 to MSF-250

Connection of MSF-170 to MSF-250

Device connections
1. Protective earth, L (PE}, Mains supply, Motor

{on the left inside of the cabinet)

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

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

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

7. Mounting of EMC gland for control cables

A e
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Fig. 27 Connection of MSF-170 to MSF-1400.

Connection of MSF-310 to MSF-1400

-Device connections

1.

AR Al ol

Protéctive earth, - (PE), Mains supply and
Motor
Protective earth, L (PE), Control voltage

" Control voltage connection 01, 02

Mains supply L1, L2, L3
Motor power supply T1, T2, T3
Current transformers (possible to mount outside

. for bypass see § 7.12, page 43)

Mounting of EMC gland for control cables

Q-Pulse Id TMS911 ' Active 10/12/2014
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Connection and setting on the PCB control card

J-,' “l

\E D3¥53
03F107 l
Fig. 28 Connections on the PCB, control card.
Table 12 PCB Terminals
Terminal Function Electrical characterstics
01
53 Supply valtage 100-240 VAC +10%/380-500 VAC £ 10%
PE Gnd L ‘
11 I 03V ->0; 827 V> 1. Max. 37 V for 10 sec.
B Digital inputs for start/stop and reset. ympedance to 0 VDC: 2.2 k&
13 Supply/control voltage to PCB terminal 11 and 12, +12 VDC +5%. Max. current from +12 VDC: 50mA.,
10 k(2 potentiometer, etc. Short cirguit proof.
14 Remote analogue input contral, -10V, Impedance te terminal 15 (O VDC) voltage signal:
2-10V, 0-20 mA and 4-20 mA /digital input. 125 KL}, current signal: 100 €1
15 GND (common) ovDC
16 Digital inputs for selection of 03V -—>0; 827 V-> 1. Max. 37 V for 10 sec. Imped-
17 parameter set, ance to O VDC: 2.2 k€L
18 Supply/control voltage to PCB terminal 16 and 17, +12 VDC 15%. Max. current from +12 VDC = S0mA.
10 k{2 potentiometer, etc. Short circuit proof.
Analogue Output contact:
19 Remote analogue output control 010V, 2-10V; min load impedance 7000
0-20mA and 4-20mA ;max load impedance 75001
21 Programmable relay K1. Factory setting is "Opera 1-pote closing contact, 250 VAC 8A or 24 VDC 8A
27 tion” indication by closing terminal 21 - 22, resistive, 250 VAC, 3A inductive.
23 Programmable relay K2. Factory setting is "Full volt- | 1-pole closing contact, 250 VAC BA or 24 VDC BA
24 age" indication by closing terminal 23-24. resistive, 250 VAC, 3A inductive.
31 Alarm relay K3, closed to 32 at alarm. .
1-poie change over contact, 250 VAC BA or 24 VDC
32 Alarm relay K3, opened at alarm. 8A resistive, 250 VAC, 34 inductive.
33 Alarm relay K3, common terminat.
B3-70 | PIC Thermistor input Alarm level 2.4 k&2 Switch back level 2.2 k(L
. . Controlling soft starter cooling fine temperature
71-72* ClicKsan thermistor MSE-310 - MSE-1400
73-T4* NTC thermistor Temperature measuring of soft starter cooling fine
75 Current transformer input, cable S1 {blue) Connection of L1 or T1 phase current transformer
. Connection of L3, T3 phase (MSF 017 - MSF 250) or
76 Current transformer input, cable S1 {blue} L2, T2 phase (MSF 310 - MSF 1400)
77 "Current transformer input, cable S2 (brown) Commeon connection for terminal 75 and 76
78* Fan connection 24vDC
T9% Fan connection o vDC

*Internal connection, no customer use.

32
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6.4 Minimum wiring

100-240 ~ +10%

L1 L2 L3PE PE

ﬁ][] (Il

L112L3PE 0Q102PE 21 gin 23L“224 a3 132[ 32 6970
T1727T3PE 1112 13 14 15 16 17 18 19 75 16 77
1
3 --t
o
starl /stop

@ _ ' 03-F25

Fig 29 Wiring clreuit, “Minimum wiring”.”

The figure above shows the “‘standard wiring”. Sec

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

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

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

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

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

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

6. Ensure the installation complies with the appropri-
ate local repulations. :

NOTE! The soft starter should be wired with shielded
contral cable to fulfili EMC regulations acc. to § 1.5, page
B.

. NOTE! [flocal regulations say that a mains contactor should be

used, the K1 then controls tt. Always use standard commercial,
_slow blow fuses, e.g. type gl, gG to prmtect the wiring and

prevent short circuiting. To protect the thyristors against short.
circuit currents, superfast semiconductor fuses can be used i
preferred. The normal guarantee Is valld even if superfast
semiconductor fuses are not used. All signal inputs and
outputs are galvanically Insulated fram the malns supply.

INSTALLATION AND CONNECTIﬁN ] a
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6.5 Wiring examples

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

» Analogue input control, see § 7.7, page 40

« Parameter set selection, see § 7.20, page 54

* Analogue output, see § 7.18, page 52

« PTC input, see § 7.21, page 55

‘For more information see § 6.3, page 32.

u
L2
3
N
PE le
N,
L112L3PE  0102PE 21| 422 23LK224 23] 531 32 6970
L k1% __.J
T1T1273 PE’ 1112 13 14 15 16 17 13 75 76 77
"" Parameter set [PS1  |PS2
s(nrl/sxon
U |V |w|PE 1 open open
AN
M 2 closed jopen
3~
PTC\—/ Analogue in + + Analogue out 3 open  |closed
2 10V a4 closed |closad
0-20mA ’
4 - 20mA
Fig. 30 Analogue input control, parameler se, analogue output -
: and PTC input.
u
P
T
N
P o1
&
L
2B 01026 21L,,zz 2| 2 B ,0_]:2 670
nrRE 112 13 4 15 16 17 18 5 76 77
re-b
0
I st jsfop
"
v \| ] R
CELALAL]
N
(M\>_
\1/ 03F20

Fig. 31 Forward/reverse wiring arcuit.
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7. FUNCTIONAL DESCRIPTION SET-UP MENU

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

Table 13 Set-up Menu overview

nT;gzr Parameter group . Menu qumbers See §
Ramp up/down parameters 001-005 7.1
Z‘:f:fions 001-008 | Basic Start/Stop/Reset command - | 006 7.2
Menu Expansion 007-008 7.3
Volt-age control dual ramp 011-014 7.4
Torque control parameters 018-018 7.5
Main functions 020-025 7.6-7.10
Additional functions 030-036 7.11-7.14
Slow speed and Jog functions gg;ggg S7-58, :{{.%2 7.9,
Motor Data Setting 041-046 7.16
Relays 051-052 7.17
Extended | .., 199 Outputs Analogue output 054-056 7.18
functions —
' Input Digital input 057-058 7.19
Parameter set selection 061 7.20
Motor pratection 071075 7.21
Main protection | 081-088 7.22
Application protection 1 088-099 7.23
Resume alarms 101, 102 7.24
Auto return menu _ 105 7.26
i Factory defaults _ 199 7.27
Main view : 201-208 7.28
RMS current per phase 211-213 7.28
ﬂﬁ:’tlons 201-915 |RMS voltage per phase : 214-216 7.28
Keyboard lock status 221 7.29
Alarm list 901-91% 7.30
"FUNCTIONAL DESCRIPTION SET-UP MENU 3as
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7.1 Ramp up/down parameters

Uy T Voltage

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start’

and step down voltage at stop.

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

o)

olF

Setting of stop ramp 1

d

Default: oFF

Range: oFF, 2-120 sec

oFF Stop ramp disabled

2120 Set “Ramp down time” at stop

'7.1.1 RMS current [005]

[ooﬂg

(oot

Setting the Initlal voltage at
start ramp 1

3|0

0.

RMS current

O

Default:

Range:

0.0-9999Amp

Default: 30%

Read-out of the RMS motor current.

Range: 25-90% U,

Set the initial voltage. Normally the factory setting,
30% of Uy, is a suitable choice.

(@]
lolo2]$
_ Setting of start ramp 1
Defaulit: 10 sec
Range: 1-60 sec

Set "Ramp up time” at start.

R

Setting of step down voltage

1 O O stop ramp 1

Default: 100%

Range: 100-40% of U,,

Step down voltage at stop can be used to stop
smoothly.

36 FUNCTIONAL DESCRIPTION SET-UP MENU

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

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

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

lolole}s

_J Selection of control mode

Range: - 1.2,3

START/STOP/RESET command via

the keyboard.

- Press the “START/STOF " key on

1 : the keyboard to start and stop the
soft starter.

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

Via Remote control. START/STOP/

RESET commands. The following

control methods are possible:

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

- 2-wire start/stop with separate

2 raset, see § 7.2.2, page 37.

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

WARNING! The n'io‘tor wlll start if
terminats 11 12, 13 Is [n start position.

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

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

NOTE! Factory default setting Is 2, remote control.

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

To reset from the keyboard, the “ENTER /.

RESET” key is used. A reset can be given both when

the motor is running and when the motor is stopped.

A reser from the keyboard will not start or stop the
notor,

Active 10/12/2014

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

Start/
Reset
oz

_\ Slop

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

7.2.2 2-wire start/stop with separate reset

9]13

121
L Star/Siop

0333

Rese

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

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

IS TaTRTe Lo Trear
MmmRiTm e
SLTE]

OIFEM
Start /Reset

PCB terminal 12 and 13 are normally closed and PCB
terminal 11 and 13 are normally open. A start com-

. mand is given by momentarily closing PCB. terminal

11 and 13, To stop, PCB termuinal 12 and 13 are
momentarily opened.

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

FUNCTIONAL DESCRIPTION SET-UP MENU a7
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7.3  Menu expansion setting.

In order to use the viewing menus and/or the
extended functions menu 007 must be set to “On”,
then one reach read out of the viewing menus 201-
915. To be able to set any extended functions in the
menus 011-199 menu 008 must be set to “on” as well.

lolof7]3

Selecting of extended
functions and viewing

o F Fl

functions
Default: oFF
Range: oFF, on
oFF Only function 1-7 are visible

- View functions 201-915 are visible
on - Extended functions (menu 008)
selectable

Selecting of extended

o) F Fl functions

(o[]S

15

0

Setting the Initial voltage at
start ramp 2

Def_ault: :

90%

Range:

30-90% U,

Set the start voltage for start ramp 2. The initial
voltage for start ramp 2 is limited to the initial volt-
age at start (menu 001), see § 7.1, page 36.

oiai2]

o|F

F

Setting of start ramp 2

Default: oFF -

Range: oFF, 1-60 sec

oFF Start ramp 2 disabled

1-60 Set the start ramp 2 time. A dual

voltage ramp is active.

NOTE! Menu 007 must be “on”.

7.4 Voltage control dual ramp

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

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

The settings are carried out by beginning with the set-

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

38 FUNCTIONAL DESCRIPTION SET-UP MENU

Default: - oFF
Range: oFF, on 3 0
Only view function 201-915 are visi- @E__—]O
oFF
ble.
on All the function menus are visible

0

Setting of step down voltage
in stop ramp 2

Default:

40%

Range:

100-40% U,

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

ol1/4|s

o|F

F.

Setting of stop ramp time 2

Default: . oFF

Range: oFF, 2-120 sec

oFF Stop ramp 2 disabled

1.60 Set the stop ramp 2 time. A dual

voltage stop ramp is active.

Active 10/12/2014
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7.5 Torque coritrol parameters

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

more information on the Torque control setting.

(@]
o[1l6|3
‘ Initial torque at start
Defauit: 10 '
Range: 0-250% of Tn

Insert initial torque at start in percent of nominal
shaft torque (Tn}, see chapter 13. page 79.

Q-Pulse Id TMS911
..

End torque at start

1/5/0

Default: 150

Range: 50 - 250% of Tn

Insert end torque at start in percent of nominal
shaft torque.

7.6 Current limit (Main Functidn)

The Current Limit function is used to limit the current

d

tl

rawn when starting (150 - 500% of In). This means

that current limit is only achieved during set start-up

me.

Two kinds of current limit starts are available.

S

N

Voltage ramp with a limited.current.
If current is below set current limit, this start will
act exactly as a voltage ramp start.

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

current lirhit immediately at start, and keep it there
until the start is completed or the set start-up time
expires. :

ee Fig. 34 Current limit.

OTE! Make sure that nominal motor current in menu 042

is correctly inserted.

761 Voltage ramp with current limit
The settings are carried out in three steps:

1.

2.

3.

Estimate starting-time for the motor/machine and
select that time in menu 002 (see § 7.1, page 36).
Estimate the initial voltage and select this voltage in
menu 001 (see § 7.1, page 36).

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

[d]2[o]°

Voltage ramp with current
limit at start

ol F|F |

(@]
o183
End torque at stop
Default: 10
Range: 0-100% of Tn

motor torque.

Insert end torque at stop in percent of the nominal

Default: ofFF
Range: oFF, 150 - 500% In
. Voltage Ramp mode with current
ofF limit disabled. Voltage Ramp ena-
bled.
150-500 Current limit level in Voltage ramp
mode.
NOTE! Only possible when Voltage Ramp mode is enabled.

Menus 021-025 must be “oFF”. -

- Current
A

’ Voltag‘e ramp

Current

limit at |- RS \
start ’ ) \

Time g
03-F109
Fig. 34 Current limit
FUNCTIONAL DESCRIPTION SET-UP MENU 39
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7.6.2 Current limit ,

The settings are carried out in two steps:

1. Estirate starting time for the motor/machine and

~ select that time in menu 002 (see § 7.1, page 36).

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

(02113

o F|F

Current limit at start

Default: oFF
Range: oFF, 150 - 500% In
oFF Current limit mode disabled. Voltage

Ramp enabled.

Current limit level in current limit

150-500
mode.

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

NOTE! Even though the current limit can be set as low as
150% of the nominal motor current value, this minimum
value cannot be used generally. Considerations must be
given to the starting torque and the motor before setting
the appropriate current limit. "'Real start time" can be
longer or shorter than the set values-depending on the load
conditions. This applies to both current limit methods.

Current
3
Current
Limit
FLC -
Starting time Time
03F110

Fig. 35 Current limit

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

40 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.7 Pump control (Main Function)

By choosing pump control you will automatically get a
stop ramp set to 15 sec. The optimising parameters for
this main function are start and stop time; initial torque

at start and end torque at start and stop. End torque at -

stop is used to let go of the pump when it’s no longer
producing pressure/flow, which can vary on different
pumps. See Fig. 36.

Current (A)

[
Time

03-F 118

Fig. 36 Pump control

Pump application
The pump application is using Torque ramps for quad-
ratic load. This gives lowest possible current and linear

start and stop ramps. Related menus are 2, 4 (see § 7.1,
page 36), 16, 17 and 18 (see § 7.5, page 39).

0[2]2]3

Setting of pump control

o|F|F

Default: ofFF
Range: ofFF, on
‘Pump control disabled. Voltage
oFF
Ramp enabled.
on . " | Pump control application is enabled.

NOTE! Only possible when Voltage Rarhp mode is enabled.
Menu 020-021, 023-025 must be “oFF™..
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7.8 Analogue Ihput Control
(Main Function) '

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

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

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

f "‘WARNING! The remote analogue control may not -

To install the analogue input control, proceed by:
1. Connect the ramp generator or regulator to termi-

nal 14 (+) and 15 (-).

+ -

210y S e
- =)=

020 mA =l
03438 4-20 mA

Fig. 37 Wiring for analogue input.

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

7.9 Full voltage start, D.O.L.

(Main Function) e

The motor can be accelerated as if it was connected
directly to the mains. For this type of operation:
Check whether the motor can accelerate the
required load (D.O.L.-start, Direct On Line start). This
function can be used even with shorted thyristors.

102]4]3

Setting of D.O.L start

o|F|F

Default: ofFF:

Range: oFF, on

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

on D.O.L. start enabled

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

6-7xlnom
»

FLCT

Time'
03-F115
Fig. 38 Setting voltage or current for analogue inpu-t. Fig. 39 Full voltage start.
; o
CEEE
Selection of Analogue input
control
olF|F
Default: ofFF
Range: oFF, 1,2
FF Analogue input disabled.
o Voltage Ramp enabled.
1 Analogue input is set for 0-10V/
0-20mA control signal
2 Analogue input is set for 2-10V/
4-20mA control signal.
NOTE! Only possible when Voltage Ramp mode is enabled. .
Menu 020-022, 024, 025 must be “oFF”
FUNCTIONAL DESCRIPTION SET-UP MENU 41
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7.10 Torque control (Main function)

This main function can be used to make a start accord-
ing to a pre-defined torque reference curve. Two dif-
ferent load characteristics, linear and square, are
possible to select.
At start/stop the torque controller will follow the
selected characteristic.
A rorque start/stop behaviour can be seen in Fig.
40. :
A perfect start and stop with torque ramps have a
good linearity of current. To optimise this, use the set-
ting of initial torque (menu 16) and end torque (menu

18). See also § 7.5, page 39.

Example:
Default for initial torque is 10% so if starting a more

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

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

[o2ls)s

o|F|F|

Torque control at start/stop

Default: OoFF

Range: C|OFF, 1,2

Torque control is disabled Voltage

ofF Ramp enabled.

1 Torque control with linear torque
characteristic

2 Torque control with square torque

characteristic

- NOTE! Torque control mode is only possible when Voltage

Ramp mode is enabled (menu 020-024 are “oFF").

Torque

25T, 4

27T, 1 Linear

15T, __End torque

05T,

|Initial torque

2 Square

Start time

1
: ~. End torque at stop
Stop time ' Time
03-F37

Fig. 40 Torque control at start/stop.

Current (A)

iR Speed
FLC
i l ;
Time Time
03F 113 03F 114
Fig. 41 Curent and speed in torque control.
42 FUNCTIONAL DESdRIPTION SET-UP MENU
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7.11 Torque boost |

The Torque Booster enables a high torque to be
obtained by providing a high current during 0.1 - 2 sec
at start. This enables a soft start of the motor even if the
break away torque is high at start. For example in
crushing mills applications etc. .

When the torque booster function has finished,
starting continues according to the selected start mode.

Full s eed
L du ent

Time i

03-F40

7.12 Bypass

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

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

. NOTE! If one like to use the alarm functions, the extended

functions or the viewing functions the 2-pcs current -

_ transformers must be mounted outside the soft start as

shown in Fig. 44 and Fig. 45 on page 45. For this purpose
an optional extenslon cable for the current transformers Is
available. Code No 01-2020-00.

Fig. 42 The principle of the Torque Booster when starting the lo 3 %] 9]
motor in voltage ramp mode. 0
See § 4.6, page 19, which main function that can be Setting of Bypass
used with the torque boost. 0 F F
Default: oFF
LO 3 O\g Range: - oFF, on
oFF Bypass disabled
Torque boost active time
q Bypass enabled. .
o|F|F on Program either relay K1 or K2 to
function 2 to control the bypass con-
Default: oFF tactor, see menu 51/52,
Range:- oFF, 0.1- 2 sec .
- - CAUTION! If the current transformers are not
oFF Torque boost disabled A mounted as in Fig. 43 on page 44 and § 6.2, page
- - 28, the alarm and viewing functions will not work.
071'2'0 Set the Torque boost time. Do not forget to set menu 032 to ON, otherwise
there will be an F12 alarm and at the stop
command will be a freewheeling stop.
0 For futther information see chapter 6.2 page 28. ‘
0[3[1]3 . . .

Torque boost current limit

3/0|0

Default: 300

Range: 300 - 700% of in

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

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

Active 10/12/2014
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(&)

L3

PE

LTZ3PE 0102PE 2|, 22) 23] 24| 33
L k27|

Cuirent Lransformer pasltion
and connectlon

For MSF-01T 10 MSF-250,
see Fig. a4,

For M5F-310 1o MSF-1400,
see Fig. 45.

k3 3y 32 o9 70
Tt 1213 PE 42 13 14 15 16 17 18 19 75 76 77
. —
PR
0
shait fsfop
|23 F

=

@

- 03F19

Fig. 43 Bypass wiring example MSF 310-1400.
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SOFTSTARTER

Brown to

terminal 77 i Brown to

"._’ terminal 77 f

Blue to

terminal 75 Blue to

MOTOR. - 0356

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

SOFTSTARTER
) T1 12
Brown to Brown to
terminal 77 terminal 77 &

i
2%

=

' Blue to Blue to
. . u i
. terminal 75 terminal 76 |
'
t U V
MOTOR - Q3F57

i Fig 45 Curent transformer position when Bypass MSF-310 to MSF-1400.
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7.13 Power Factor Control

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

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

on PFC enabled. The Full voltage relay

function does not work.

NOTE! If the PFC is used the EMC-directive is not fulfilled.

7.14 Brake functions

There are two built in braking methods for applications
were the normal stop ramp is not enough.

e Dynamic DC-brake
. Increases the braking torque by decreasmg speed.
» Soft brake
Gives a high torque at the start of the braking and
then also increasing torque by decreasing speed.

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

Dynamic Vector Brake

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

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

* No contactor needed. :

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

Soft brake

» Even very high inertia loads can be stopped

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

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

* At 30% of the nominal speed a DC-brake is acti-

* vated until the motor is standing still or the selected
Braking Time has expired (menu 34, next page).

46 FUNCTIONAL DESCRIPTION SET-UP MENU
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* For extra safety, the soft starter has a digital input
signal for monitoring standstill. So that the output

voltage is stopped immediately (seé menu 57-58, §
7.19, page 53).

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

sequence:

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

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

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

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

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

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

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

selected once and after that the Bypass function

is selected, then the relay functions on K1 and K2

remain in the Soft Brake functionality. Therefore it
is necessary to change the relay functions in menu 51-52
manually to the Bypass functions (see § 7.17, page 51) or

j WARNING! If the Soft Brake function has been

“reset to default in menu 199 (see § 7.28, page 63) and

select the Bypass function again.

o]
l0[34]2
Braking time
o|F|F

Default: 4 oFF

Range: oFF, 1-120 sec
oFF Brake function disabled
1120 Brake time

Torque %

Softbrake

Dynamic DC

» Qspeed
Nom. speed

03F121

Fig. 46 Braking time
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GEIE

[ - Braking Strength
Default: 100 -
Range: 100 - 500%

Ols[els

1]

. Brake method

Default: 1
Range: 1,2
1 Dynamic vector brake, active
2 Soft brake active
5
. u
s L2
o L3
l.' N
' pE
[ il O1¢hwa)
n
. Ae— - = Q2(rev)
L1L2LIPE D102PE 21 K122 23LK224 a3 K3i]:l 32 ‘6970
. -
T1T2T3 PE 1112 13 14 15 16 17 18 19 5 76 77
]
1-_:7
O Start /stop
v |v |w|PE .
03-F106

g
M
&)
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-

Fig 47 Soft brake wiring example.
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7.15 Slow speed and Jog functions

. The soft starter is able to run the motor at a fixed slow
speed for a limited period of time.
The slow speed will be about 14% of the full speed
in the forward direction and 9% in the reverse direc-
tion.

The following functions are possible:

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

e Slow Speed during a selected time period.

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

e Slow Speed using the "JOG"-commands.

The slow Speed can be activated via the JOG keys
on the keyboard or externally via the analogue
~ input. See § 7.25, page 61 for more instructions.

7.15.1 Slow speed controlled by an external
signal.

With these setting it is possible to have an external

pulse or edge signal controlling the time that the Slow

Speed is active either after a Start command or a Stop -

command or at both commands. The following menu’s
are involved:

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

Installation is as follows:

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

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

3. Select in menu 39 (see § 7. 15 2, page 49) the Slow
Speed at Stop time. This time will now be the abso-
lute ‘maximum time for Slow Speed to be active
after a stop command, in case the external signal
will not appear.

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

48 FUNCTIONAL DESCRIPTION SET-UP MENU
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The Slow Speed torque {menu 37) and DC-Brake after
Slow Speed (menu 40) can be selected if needed. (see
§ 7.15.4, page 49).

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

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

the time expire, a stop is made.

In Fig. 48 on page 48 the selected number of edges
are 4. It is recomumended to select DC-brake (se §7.14,
page 46) before a slow speed at stop if it is a high inertia
load. See Fig. 29 on page 33 for wiring diagram. In

case one use DC-brake, sce § 7.15.4, page 49.

- Speed
L S S
' '
' '
' '
' '
'
' '
' '
¢ '
' '
' '
t '
0.14 0 ] el
n, - Slow Ramp time ‘Full voltage ' Ramp time' Slow Time
N speed | gt start . atstop speed
at start includlng g stop
OC-brake [
Start timre Stopped
command
Closed
S i W I I e I
signal .
Time when signal is ignored
03-F44

Fig. 48 Skow speed controlled by an external signal.

This additional function can be used together with:

most of the main functions (see § 4.6, page 19).

0
oj3[7]3
Slow speed torque
Defauit: 10
Range: 10-100

Select the magnitude of the slow speed torque.

Active 10/12/2014
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7.15.2 Slow speed durihg a selected time
[t-is possible to have a slow speed in forward direction
before a start and after a stop. The duration of the slow

_ speed is selectable in menus 038 and 039.

It is recommended to select DC brake {see § 7.14,
page 46) before a slow speed at stop if it is a high inertia

load. This slow speed function is possible in all control

modes, keyboard, remote and serial communication.

103ls|3

Slow speed time at start

‘ o|F

|

Ty | Narninat epeed

| b.2a

Oefault: oFF
Range: ofFF, 1 - 60 sec
oFF Slow speed at start is disabled
160 Set slow speed time at start.
EE
: Slow speed time at stop
o|F |F
Default: oFF
Range: ofF, 1-60 sec
oFF Slow speed at stop is disabled
1-60 Set slow speed time at stop.
o .

1 Slow speed
e TS ; : ;
Slow spesd TRamp tme a1 " Fult voltage Ramp Oma | Stow Spead ‘ Tune
At s art et running E:xupln- o stap
luding DC-
ko Ume
03Fal Start ¢ommand Slap ¢ammand Stopped

The Slow speed torque {menu 37) and the DC-Brake
after Slow speed (menu 40, § 7.15.4, page 49} can be

- Fig. 49 Slow speed at start/stop during a selected time.

selected if needed.

Q-Pulse Id TMS911

Active 10/12/2014

7.15.3 Jog Functions

The Jog commands can be used to let the motor run at
a Slow speed (forward or reverse) as long as the jog
command s active,
The Jog commands can be activated in 2 different
ways:
* Jog keys
" The Jog-Forward and Jog-reverse keys on the con-
trol panel. The keys can be programmed separate
for each function. See § 7.25, page 61 for more
. Instructions
= External Jog command .
The external command is given via terminal 14 av
the digital input. Only 1 functien {forward or
reverse) can be programmed to the digital input at
the time. See § 7.19, page 53 for more instructions.

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

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

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

for the normal DC-brake function is used (see

§ 7.15.4, page 49).

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

“JOG “ and “JOG [B)* keys are used.

p4oﬁ

DC-Brake at slow speed

o| FIF

.Default: ofFF
Range: oFF, 1-60
oFF DC-brake after slow speed at stop
: disabled,
1.60 DC-brake duration time after slow
speed at stop. ’
FUNCTIONAL DESCRIPTION SET-UP MENU 49-
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7.16 Motor data sefting :

The first step in

the settings is to set menu 007 and 008

to “on” to be able to reach the menus 041-046 and
enter the motor data.

NOTE! The default factory settings are for a standard 4-pole
motor acc. to the nominal current and power of the soft
starter. The soft starter will run even if no specific motor

"data Is selected,

but the performance will not be optimal.

ol4lsl;

0,8

Nominal motor cos phi

6

olaj1)o

4.0

Nominal motor voltage

O

Default:

400V

Range:

200-700 vV

Make sure the soft starters maximum voltage rat-
ing is suitable for chosen motor voltage.

Default: 0.86
Range: 0.50-1.00
o}
p4qo
Nominal frequency
Default: 50 Hz
Range: 50/60 Hz

loj42]2

Nominal motor current

7

Default: Nominal soft starter current
Range: 25% - 150% of Insoft in Amp.
0
[0]4[3]23
Nominal rhotor power
Default: Nominal soft starter power
Range: 25% - 300% of Pnsoft in kW
0
lolalals

1145

Nominal motor speed

O

Default: Nnsoft in rpm
Range: 500-3600 rpm
50 FUNCTIONAL DESCRIPTION SET-UP MENU
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NOTE! Now go back to menu 007, 008 and set it to “oFF”
and then to menu 001.
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7.17 | Programmable relay K1 and K2

The soft starter has three built-in auxiliary relays, K3
(change over contacts), is always used as an alarm relay. IO 5 2|8
- The other two relays, K1 and K2 {closing contacts), are
programmable. _ Setting of K2 indication
K1 and K2 can be set to either “Operation”, “Full 2 _
" Voltage” or “Pre-alarm” indication. 1f DC-brake is
chosen the relay K2 will be dedicated to this function.
Defauit: 2
Range: 1,2,3.4,5
Motor : - -
volage Uy, : : . ) i K2 is set far “Operation”
{ : | 2 K2 is set for “Full Voltage"
: : 3 K2 is set for “Pow.er pre-alarm”
4 K2 is set for “Softbrake”
Function 5 K2 is set for “Run”
Qperation : 1 Time
; i . WARNING! If the Soft Brake function has been
} : : A selected once and after that the Bypass function
Run H is selected, then the relay functions on K1 and K2
: ; Time - remaln in the Soft Brake functionality. Therefore it
‘ . {s necessary ta change the relay functions in menu
: 51-52 manually to the Bypass functions (see §
Function : H : 7.12, page 43) of reset to default In menu 199
Full voltage : iTime (see § 7.28, page 63) and select the Bypass
: : i : ’ function agaln.
e }q-—)lq—“).k—;k———bi
[ . S S S : |
Starting Full
time voltage
‘ Start ’ Stopping
- delay time
' 0,1 sec.

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

(S

1

‘ Setting of K1 indicatlon

Default: 1
Range: - 1,2,3, 4,5
1 K1is set for “Operation”
‘ 2 K1 is set for "Full Voltage”
| 3 - | Klis setfor “Power pre-alarm”
4 No function
‘ 5 K1 is set far “Run”

FURCTIONAL DESCRIPTION SET-UP MENU 81
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7.18 Analogue output

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

2-10V, 0-20mA or 4-20 mA. To install the instrument
proceed as follows:

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

15 ().

PCB terminal

a3Fd6 420 mA wm

Fig. 51 Wiring for analogue output.

2. Set Jumper |2 on the PCB board to voltage (U) or
current (I} signal position. Facrory setting is voltage
(U). See Fig. 52 on page 52 and Fig. 24 on page 28.

4. Choose a read-out value in menu 055

EEH

Analogue output value

]

Default- |1

Range: 1,2,3

1 RMS current, default range 0-5xIn

2 Line tnput RMS veltage, default
range O-720V

3 Output shaft power, default range
0-2xPn

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

BEE)

Analegue output gain

1|00

Default: 100%

Range: 5-150%

Example on settings:

Set value Iscale Uscale Pscale
100% O-5xi, o720V 0-2xP,,
50% 0-2.5xl, 0-3eQv O-Pp

3. Set the parameter in menu 054

lo[5]4]3
Analogue output
o(F |F

Défault: ofF

Range: oFF, 1,2

oFF Analogue ouput is disabled

1 Analogue output is set to
0-10V/0-20mA

2 Analogue output is set to
0-10V/4-20mA

52 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.19 Digital input selection

The analogue input can be used as a digital input. This
is programmed in Menu 57. There are 4 different func-
tions: )
» Rotation sensor input for braking functions. See

§ 7.14, page. 46.

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

48.
* Jog functions forward or reverse enabled. See §
7.25, page 61.

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

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

.
Fig. 54 shows a wiring example for the.analogue input
as 1t is used for digital input. :

. Open 1 =
Closed ©

Fig. 54 Wiring for slow speed external input.

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

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

O
losl8|3
Digital input pulses
Default: = |1 )
Range: 1-100
f Menu 57=1."

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

If Menu 57=2

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

10j5[7]3
Digital input selection
lofF |F
Default: oFF
Range: ofFF, 1-4
oFF No digital input control
1 Rotation sensor for brake functions
2 Slow speed function
3 Jog forward command
4 Jog reverse command

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

Q-Pulse Id TMS911
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7.20 Parameter Set

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

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

Parameter Set 4

. l Parameter Set 3

|. Parameter Set 2-

001, 002, 003, 004, 006,
011, 012, 013, 014, 016,
017, 020, 021, 022, 023,
024, 025, 030, 031, 032,
033, 034, 035, 036, 037,
038, 039, 040, 041, 042,
043, 044, 045, 055, 056,

057, 058, 074,
082, 083, 084,
091, 092, 093,
096, 097, 098,
102, 103, 104

075, 081, - _—
085, 086,
094, 095, —
099, 101, |

Common for all parameter set

03-F48

Q-Pulse Id TMS911

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

Fig. 55 Parameter overview

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

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

54 FUNCTIONAL DESCRIPTION SET-UP MENU

[ol6[1]3

Parameter set

1|

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

|v L/—< P>S2 & E .
) | [Eiss]
. /E 03fa9

Fig. 56 Connection of extemal control inputs.

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

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

In many cases it is convenient to have a complete
starter. The soft starter have a possibility to use either

07213

NOTE! Open terminals wlli give an F2 alarm immediately.
Make sure the PTC is alway$ connected or the terminals
are shorted.

NOTE! The internal motor thermal protection will still

an input PTC signal from the motor, an internal ther- ' Internal motor thermal
mal model of the motor for thermal protection or both 1 OJ protection
“together at the same time. Slight overload for long time ' ,
an.d several overloads of short duration will be detected Default: 10
with bo_th methods. Range: oFF, 2-40 sec
|0 7 1IO oFF Internal motor protection is disabled.
0 : . Selection of the thermal curve
Motor PTC input according to Fig. 57 _
- Check that menu 042 is set to the
n|o . proper motor current (see § 7.16,
page 50). .
Default: no : - If the current exceeds the 100%
2-40 ; .
Range: no, YES level an F2 alarm is activated.
: - —— - The motor model thermal capacity -
no Motor PTC input is disabled must cool down to 95% before reset
Motor PTC input is activated: - can be accepted. ©
- Connect the PTC to terminals 69 - Used thermal capacity in menu 073
_ and 70, see table 12, page 32 and in § 7.21, page 55.
| YES | § Fig. 30, page 34. ' _ : -
- A to hot motor will give an F2 NOTE! If '‘Bypass’ Is used check that the current trans-
alarm. The alarm can only be reset- formers are pl_aced and connected correctly (see Fig. 43 on
ted after cooling down of the motor. | Page 44).

control board loses its supply (terminal 01 and
02). This means that the internal thermal model
starts with a "cold’ motor, which perhaps in reality
Is not the case. This means that the motor can be

j CAUTION! Used thermal capacity is set to O if the

generate an alarm If it Is not selected oFF. overheated.
Overload time sec
100000 ————
10000
AN
N
AN v
1000 \\\\\
A . BN
N DN N
NN N N
N . N~ S A
AN \\ ~- \\\‘
NEAN S L
—> S — - \‘}\ e 30s
Y
\ \\ \\ L ~ 203
~ ~
10 ~N 1T LN N 10s
N = g Bs
\\\ =~ . / 2s
‘\ -~
<
1 ™ ‘/Current (x lnom)
1 10 03-F50
Fig. 57 The thermal curve
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CuE

J Used thermal capacity

7.22 Mains protection

OB

T

Voltage unbalance alarm

0

Default: -

Range:

0-150%

Default:

10

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

seleqted.

Range:

2-25% U,

[ Insert limit in % of nominal motor voltage. Max

unbalance in voltage between the 3 input phases is
compared with the selected value. This is a cate-

gory 2 alarm.

o[

olF

Starts per hour limitation

F

08]2]2

ol|F

Response delay voitage
unbalance alarm

F

Default: oFF Default: oFF .
Range: oFF, 1-99/hour Range: ofF, 1-60 sec
oFF Starts per hour limitation is disabled. oFF Unbalance voltage alarm is disabled
Sets the start per hour limitation 160 Set the response delay time for
1-99 alarm. If the selected number is unbalanced voltage alarm F8.
exceeded, alarm F11 occurs.
; SEER
o[7]5|g

Locked rotor alarm

o|F

Fl

Over voltage alarm

5

Default:

115

Range:

100 -150% U,

Default: ofF
Range: oFf, 1.0-10.0 sec .
oFF Locked rotor alarm is disabled
An F5 alarm is given when the rotor
1.0-10.0 locks. The alarm is active during
starting and running.

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

56 FUNCTIONAL DESCRIPTION SET-UP MENU
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Response delay over voltage
0 F F alarm
Default: ofF
Range: oFF, 1-60 sec
oFF Overvoltage alarm is disabled
160 Set the response delay time for over

voltage alarm £9.
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BEER

olF

J Under voltage alarm

Default: 85

Range: 75-100 U,

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

CERDS

Response delay under
voltage alarm

olF|F

7.23 Application protection (load
monitor) ‘

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

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

In combination with the pre-alarm function, see
§ 7.23.2, page 58, this create a powerful protection. An
auto set function is also in¢luded for an automatic set-
ting of the alarm limits. A start-up delay time can be
selected to avoid undesired alarms at start-up, see Fig.
58 on page 60.

NOTE! The load monitor alarms are all disabled during a
stop ramp. .

Default: ofF

Range: oFF, 1-60 sec

oFF Under voltage alarm is disabled
1.60 : | Set the response delay time for

under voltage alarm F10

(@]
[OB7):
Phase sequence
Default: -
Range:  [L123,1321

1L.123 is the direct phase sequence.
321 is.the reverse phase sequence.

OEE;

Phase reversal alarm

olFF

Default: oFF
Range: oFF, on
oFF ’ Phase reversal alarm is disabled

Sets the phase reversal Alarm.

- Switch on the power supply first.
The phase sequence is stored as

on the correct sequence.

- Sets the menu 088 to “on”.

- Any reversal of phase sequence will
cause alarm F16.

Q-Pulse Id TMS911

NOTE! The actual phase sequence can be viewed In menu
87.

Active 10/12/2014

(0]
loslols
: Auto set power limits
nio
Defauit: no
Range: no, YES .
no Auto set is disabled
YES Auto set is activated if ENTER is
pressed.
(0]
ojolo]3
Output shaftpower in %
Default:
Range: 0-200%
Measured output shaftpower in % of nominal motor
power.

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

The actual power is regarded as 1.00xPact.

The set levels are:
Power max alarm limit[092]: 1.15xP actual
Power max pre-alarm limitf094]:  1.10xF actual
Power min pre-alarm limit{096]:  0.90xP actual
Power min alarm limit[098]: 0.85xP actual

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

FUNCTIONAL DESCRIPTION SET-UP MENU 57"
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(olola)g

Start delay power limits

O

From start command during selected delay time, all
power load monitor alarms and pre-alarms are disa-

1

1

Max power alarm limit

5

7.23.2 Pre-alarm
It could be useful to know if the load is changing
towards a load alarm limit. It is possible to insert both a
Max and Min pre-alarm limit based on the motor out-
put shaft power. If the load exceeds one of these limits,
a pre-alarm condition occurs.

It should be noted that it is not normal alarms.

: - They will not be inserted in the alarm list, not activat-
Default: 10 sec . . .

ing the alarm relay output, not displayed on the display
Range: 1-250 sec and they will not stop operation. But it is possible to

activate relay K1 or K2 if a pre-alarm condition occurs.
To have pre-alarm status on any of these. relays, select

bled. value 3 in menu 051 or 052 (see § 7.17, page 51).

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

0
IO 9 2] le} ~ NOTE! The pre-alarm status is always available on the serial

communication.

Default:

115

Range:

5-200% Pn

Insert limit in % of nominal motor power. The actual
power in % of nominal motor power, could be read
out in menu 090. If output shaft power exceeds

"oFF" in menu 093. This is a category 1 alarm.

olol4ls

Max power pre-alarm limit

1{1(0

selected limit, an F6-alarm occurs after the

’ o f; : 1
response delay time. The 'Auto set’ function in .De autt 110
menu 089, affect this limit even if the alarm is set Range: 5-200% Pn

Insert limit in % of nominal motor power. The actual
power in % of nominal motor power, could be read
out in menu 090. If output shaft power exceeds
selected limit, a pre-alarm occurs after the respon-

0 se delay time. The 'Auto set’ function in menu 089,
|6 9 3]() affect selected limit even if the pre-alarm is set
. "oFF" in menu 095.
Response delay max alarm
olF F
Default: oFF 0o
0/9/5|2
Range: ofFF, 0.1-25.0 sec
ofFF Max Alarm is disabled. Max pre-alarm response
o F F : delay
0.1-25.0 Sets the response delay of the Max »
e Alarm level. :
Default: oFF
Range: oFF, 0.1-25.0 sec
oFF . Max Pre-Alarm is disabled.
) | Sets the response delay of fhe Max
0.1-25.0 Pre-Alarm level.
58 FUNCTIONAL DESCRIPTION SET-UP MENU
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ololels
(0]

Min power pre-alarm limit

eI
0

Min alarm response delay

d

selected limit, a pre-alarm occurs after the
response delay time. The 'Auto set’ function in
menu 089, affect selected limit even if the pre-
alarm is set "oFF" in menu 097.

9|0 0
Default: 90% Default: ofF
Range: 5 -200% Pn Range: oFF, 0.1-25.0 sec
Insert limit in % of nominal motor power. The actual ofFF Min Alarm is disabled
-power in % of nominal motor power, could be read i
out in menu 090. If output shaft power goes below Sets the response delay of the Min
0.1-25.0 Alarm level. The Min alarm is disa-

éFF}

Min pre-alarm response delay |

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

Sets the response delay of the Min

0.1-25.0 Pre-Atarm level. The Min Pre-alarm is
disabled during a stop ramp down.
CEEIE
l Min power alarm limit
Default: 85
Range: 5-200% Pn

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

bled during a stop ramp down.
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09

Start ramp Underload situation Overload situation

| © 92 Max Alarm (115%) | /"'
J T ;
[ 94 Max Pre-alarm (110%) | / ; ‘ /"

— Lo :

100% / 5 s
Default:Pyop or - \ :
: Autoset:PyomenTARY / \ . 5
[ 96 Min Pre-alarm (90%) | / S n
" 98 Min Alarm (85%) |- N S \

suonunf Wiy 10jyuowd proT 8¢ 1

NNIW dN-13S NOLLDINOS3A TYNOILONNA

Max Alarm _‘>-____ Ell_

EE L93 Response Delay (1s) J . L93 Response Delay (1s) —l
Max Pre-alarm . - . . ¢ > P —<«> I
i i | i [95Response Delay (13) | i i [95 Response Detay (15) )
Min Pre-alarm . e A o
: | 97 Response Delay (1s) I
Min Alarm ;

L ,I [51 Start Defay(105) | [99 Response Defay (2s) |

03-F96
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7.24 Resume alarms

7.24._1 Phase input failure F1

* Multiple phase failure.
Shorter failure than 100ms is ignored. If failure
duration ume is between 100 ms and 2 s, operation
is temporary stopped and a soft start is made if the
failure disappears before 2. If failure duration time
is fonger than 2 s, an F1 alarm is given in cat. 2.

* Single phase fallure.

7.25 Slow speed with JOG

Slow speed with "JOG" is possible from the "JOG"
keys, but also from terminals, see menu 57 page 53 and
serial comm. The "JOG" is ignored if the soft starter is
running, The slow speed "JQOG" function has to be
enabled for both forward and reverse directions in
menus 103 and 104, see below.

NOTE! The enable functions is for all control modes.

During start up (acceleration) the behaviour is like |1 0 SIO
multiple phase failure below. When full voltage 0
running there is a possibility to select the behaviour. 06 fo d bl
, . . rward enable
0
[1]o[1]2 OF:F’
R | | Default: oFF
un at single phase loss
gle p as Range: oFF, an
nio oFF 110G forward disabled
Default: ho on 10G forward enabled
Range: no, YES
Soft starter trips if a single phase
ho . loss is detected. Alarm F1 {category p
2) will appear after 2 sec, [1 O ‘1|0
Soft starter continues to run after a
single phase loss. ‘ JOG reverse enable
- Alarm F1l appears after 2 sec. 0 F F
YES - If the I_oose phase is reconnect the -
alarm I-S reset automatically. Defauit- oFF
- If running on 2 phases, a stop com-
mand will give a Direct on line stop Range: oFF, on
{freewheel} ' oFF J0G reverse disabled
7.24.2 Run at current limit time-out F4 on JOG reverse enabled

In modes 'Current limit at start’ and "Voltage ramp
with current.limit at start’ an alarm is activated if stll
operating at -current limit level when selected ramp
time exceeds. [f an alarmn occurs there is a possibility to

select the behaviour.

o
1JoP2|2

Run at current limit time-out

o

Default:

no

Range:

no, YES

no

Soft starter trips if the current limit
time-out is exceeded. Alarm F4 (cate-
gory 2) appears. '

YES

Soft starter continues to run after the
current limit time-out has exceeded:
- Alarm F4 appears '

- The current is no longer controlled
and the soft starters ramps up to full
voltage with a 6s ramp time.

- Reset the alarm with either ENTER/
RESET key or by giving a stop com-
mand.

Q-Pulse Id TMS911
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LS D

G3-F108

Fip 59 The 2 Jop keys.
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7.26 Automatic return menu

Often it is desirable to have a specific;menu on the dis-
play during operation, i.e. RMS current or power con-
sumption. The Automatic return menu function gives
the possibility to select any menu in the menu system.
The menu selected will come up on the display
after 60 sec. if no keyboard activity. The alarm messages
(F1-F16) have a priority over menu 105 (as they have
for all menus). :

11]05|2

Automatic return menu

o| FIF |

Default: oFF
Range: oFF, 1-999

Pressing “+”/"-" will lead through
the menu system.

1-999

7.27 Communication option, related
Parameters

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

- Baud rate.

- Panity

- Behaviour when contact broken.

Setting up the communication parameter must be
made in local 'Keyboard control’ mode. See § 7.2, page
37.

(@)
11339
} Serlal comm parity

Default: o

Range: 0.1
This parameter will select the parity.

0] No parity.

1 Even parity.

(@)
1112
Serial comm unit address
Default: 1 _
Range: 1-247

This parameter will select the unit address.

ERR)S

Serial comm baudrate

9.6

Default: 9.6

Range: 2.4,48,9.6,19.2, 38.4 kBaud

This parameter will select the baudrate.

62 - FUNCTIONAL DESCRIPTION SET-UP MENU
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Serial comm. broken alarm
If control mode is 'Serial comm. control’ and no con-
tact is established or contact is broken the Soft starter
consider the contact to be broken after 15 sec, the soft
starter can act in three different ways:

1 Continue without any action at all.

2 Stop and alarm after 15 sec.

3 Continue and alarm after 15 sec.

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

(LIS

Serial comm. contact
1 interrupted
Default: 1
Range: oFF, 1,2

This parameter will control the behaviour in the soft
starter when the serial comm. is interrupted.
oFF No alarm and continue operation.

1 Alarm and stop operation.

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

When selecting reset to factory settings: ] :

» Al parameters in all parameter sets will have defanlt [2 8] 2]8
factory settings. '

»  Menu 001 will appear on the display.

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

RMS haln voltage

00

tings.
1ngs Default: -
0 Range: 0-720V
FEER : _
The RMS input main voltage.
Reset to factory settings
o]
0
Default: no l2 0 3| o
Range: no, YES Output motor shaftpower
no No reset . 0 O ’
YES Reset all functions to the factory
defaults incl. all 4 Parameter Sets. Default:
Range: -9999 -+9999kW

! . . " " N n
NOTE! Reset to factory settings Is not allowed at run. Viewing will show negative value if generator mode.

o 7.29 View operation

2/ol4|g

General
et The soft start includes as standard a numerous metering
' functions which eliminates the need of additional
transducers and meters.
e ' | Default:
Measured values Range: 0.001

- - Current RMS 3-phase current and per phase | view the actual power factor.

. Power facfor

0.0

:é_» - Voltage RMS 3-phase voltage and per phase
e - Output shaft power /torque kW /Nm NOTE! The power factor viewing will not werk at bypass
2 " - Power factor even If the current transformers are mounted outside the
- Power consumptmn in kWh soft start,
- Operation time inn hours
Viewing of the measured values 5 o
After setting motor data and extended functions one I 0 5]0

can set menu 008 in oFF and will then automatically
move to menu 201, the first menu viewing the meas-

! ured values and thus eliminate to scroll through menu ‘O 0.0
011 to menu 199,
| ) ' Defauit:

| | [2001)g

| | oo
Default: -

Range: 0.0 - 9989AmMpP
| Read-out of the RMS motor current,

Total power consumption

0

0.000 -2000MWh
View the total power consumption.

Range:

RMS current

NOTE! This |s the same read-out as menu 005 see § 7.1.1,
. page 36.
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Q
2112}
RMS current In phase L2
Default: )
Range: 0.0 - 9999Amp

View the current in phase L2.

0
2[1]3)3
‘ RMS current in phase L3
Default;
Range: 0.0- 9999Amp

O
2loleld
Reset of power consumption
no '
Default: no
Range: no, YES
no No reset of power consumtion,
YES ‘Reset power consumption in menu
205 to 0.000,
O
120[7)2
Motor shaft torque
Default; -
Range: -9999 - + 9999Nm

View the current in phase L3.

Viewing will show negative value if generator made.

2[1]4]3
) 'Maln voltage L1-L2
O ’
Defauit: -
Range: 0720V

[20B)?
Operatlon time
0] 0|
Default: -
Range: Hours

View main voltage L1-L2.

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

€4 . FUNCTIONAL DESCRIPTION SET-UP MENU
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show two values. B o
Example: 12467 hours shows 1 1 sec I !o
2467 5sec
i Malin voltage L1-L3
[2 1 1]8 Defauit:
Range: O- 720V
\ RMS current In phase L1 View main voltage L1-L3.
1 Default: -
Range: 0.0- 9999Amp I2 16!8
View the current in phase L1.
] Main voltage L2-L3
Default:
Range: Q- 720V

View main valtage L2-L3.

Active 10/12/2014

Page 79 of 310



[ - = mm—————— STy s T s e s e s - - - -

| SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

7.30 Keyboard lock

The keyboard can be locked to prohibit operation and

parameter setting by an unauthorised. Lock keyboard

by pressing both keys "NEXT — " and "ENTER
: « " for at least 2 sec. The message '~ Loc’ will display
] when locked. To unlock keyboard press the same 2
. keys "NEXT — " and "ENTER. " for at least 2
sec. The message "unlo’ will display when unlocked.

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

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

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

LR
Locked keyboard info
1RO ]
; Default: no
Range: no, YES
no. Keyboard is not locked
YES | Keyboard is locked

I 7.31 Alarm list"

o The alarm list is generated automatically. It shows the
' latest 15 alarms {F1 = F16). The alarm list can be useful
! when tracing a failure in the soft starter or its control
! circuit. Press key “NEXT — ” or “PREV <« " to

s reach the alarm list in menus 201-915 {menu 007 has
hare to be ON).
=
ER1 . O ‘
lelole
; : Alarm
o Default: -
a Range: F1-F1é
' View actual alarm

1
i
]
I

FUNCTIONAL DESCRIPTION SET-UP MENU €5
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8. PROTECTION AND ALARM

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

Three categories of alarm are available:

Category 1

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

Category 2

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

Category 3

Alarm that continues to run the motor.

All alarm, except pre-alarm, will activate the alarm
relay output K3, flash a red fault number on the display
and it will also be placed in the alarm list. As long as
the alarm is active, the display 1s locked in the alarm
indication.

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

If more than one alarm is active, it is the last alarm

that is presented on the display.

8.1 Alarm description

8.1.1 Alarm with stop and requiring a separate
reset

Operation will stop for a category 1 alarm. A separate
reset is needed before a new start command is
accepted. It is possible to reset from keyboard {pushing
"ENTER/RESET") regardless of sclected control
mode. It is also possible to reset the alarm from the
actual control mode {i.e. if control mode is serial com-
munication, a reset Is possible to do from serial com-~
munication). '

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

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

After a reset is made the system is ready for a new

" start command.

8.1.2 Alarm with stop and requiring only a new
start command

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

It is still possible to reset the alarm in the same way
as for category 1 alarms (see 8.1.1), if a start is not

. required at the time.

66 PROTECTION AND ALARM
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8.1.3 Alarm with continue run
Operation will continue run for a category 3 alarm.
Some different reset behaviour is possible (see remarks

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

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

* Automatic reset when a stop command is given.

* Manual reset during run.

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

| Display |- '
i indication Protective function Alarm category Remark
Single phase failure when full voltage

. . running if menu 101 ‘Run at phase

! Cat 3. Run with auto reset. loss’ = YES. If the fault phase comes -

; F1 Phase input failure. back, an automatic reset is made.

I Multiple phase failure or single phase

| Cat 2. Stop with reset in start. failure when not full voltage running or

i if menu 101 "'Run at phase Ioss" =no.

( If menu 071 'Motor PTC input’' = YES,

i Motor protection, . cool down the motor.

F2 overioad. Cat 1. Stop with manual reset. If menu 071 'Motor PTC input’ = no,

! the internal model has to 'cool’ down.
F3 Soft start overheated |Cat 1. Stop With manual reset. If not cooled down, a reset will not be |
accepted.
”.r menu :!‘02 Run at current fimit The current limit start is not com-
time-out’ = no. leted
: Cat 2. Stop with reset in start. P ’
Full speed not reached : - - -

3 F4 at set current limit When start time expired, a 6 sec

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

) or a stop command. :
F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection.

‘ F6 ﬁ::::e max power Cat 1. Stop with manuél reset. Machine protection.

| .

e - -

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

F8 Voltage unbalance. Cat 2. Stop with reset in start. | Motor protection.
{F9 Over voltage. Cat 2. Stop with reset in start. - | Motor protection.

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

’ : Starts / hour . . . ,

Fi11 exceeded. Cat 2. Stop with ‘reset in start. Motor and/or machine proteptlon.

“ When stop command comes, the stop

If will be a 'Direct On Line' stop, and the

. . N soft starter will be resetted. After this

: Fl12 Shorteq thyristor. Cat 3. Run with manual reset. fault it is possible to start only in

’ 'Direct On Line' mode. One or more

thyristors probably damaged.
F13 Open thyristor. Cat 1. Stop with manual reset. gg:dor more thyristors probably. dam-
F14- Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected.
If menu 114 Serial comm. con- Serial communication broken will stop
tact broken = 1. Cat 2. Stop operation. Run from keyboard if nec-

| F15 Serial communication with reset in start. essary.

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

i F16 Phaée reversal alarm. | Cat 1. Stop with manual reset. :gggz(ect phase order on main voltage

[

1

| Q-Pulse Id TMS911

Active 10/12/2014

PROTECTION AND ALARM 67

Page 82 of 310




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

9. TROUBLE SHOOTING

9.1 Fault, cause and solution

Observation Fault indication Cause Solution
The display-is not | No control volt Switch on the control volt
illuminated. one o con voltage. . voltage.
F1 - Fuse defective. Renew the fuse.
(Phase input failure) : No mains supply. Switch the main supply on.
The motor does not Check the PTC input if PTC protec-
run. . tion is used.
F2 Egmgpz ;L%ﬁggtni%tr:ﬁﬂél If internal protection is used, per-
. P . haps an other class could be used
(Motor protection, overload} | motor current inserted (menu (menu 072)
042). Coo! down the motor and make a
reset.
. Check ventilation of cabinet.
Ambient temperature to high. Check the size of the cabinet.
F3 soft starter duty cycle Clean the cooling fins.
(Soft start overheated) exceeded. : If the fan(s) is not working cor-
Perhaps fan failure. rect, contact your local MSF sales
ogtlet. ' .
::I?ull speed not reached at - Current limit parameters are Increase the starting time and/or
P oy perhaps not matched to the . g
set current limit and start load and motor the current iimit level.
time) ’ )
= Someting stuck inthe machine | jecriny I a0 Glarm delay
(Locked rotor) P P g time can be set longer (menu
ure.
075).
F6 Over load. Check the machine.
Lo Overload Perhaps the alarm delay time can
(Above max power limit) be set longer (menu 093).
F7 Under load. Check the machine.
. . Underload Perhaps the alarm delay time can
(Below min power limit) ) be set longer (menu 099).
f\?oitage unbalance) Main supply voltage unbalance. | Check mains supply.
fgver vo.ltage) Main supply over voitage. Check mains supply.
F10 Mai ly under volt Check mains suppl
(Under voltage) ain supply under voltage. . . upply.
: Wait and make a new start.
F11 ‘ Number of starts exceeded Perhaps the number of starts /
(Starts / hour exceeded) according to menu 074. hour could be increased in menu
: 074.
Make areset and a restart. |f the
F13 - same alarm appears immediately,
{Open thyristor) Perhaps a damaged thyristor. | . ns a0t vour local MSF sales out-
. let.
If the fault is not found, reset the
alarm and inspect the aIarm Iist_. If
F14 . . Open motor contact, cable or Slrgggbﬁ):}ir:cs)rftoeudnd' a thyristor is
(Motor terminal open) motor winding. Make a restart, If alarm F14
appears immediately, contact your
local MSF sales outlet.
68 TROUBLE SHOOTING
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\ Observation

Fault indication

Cause

Solution

The motor does not
run.

F15
(Serial communication bro-
ken)

Serial communication broken.

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

Verify o

- System address (menu 111).

- Baudrate (menu 112).

- Parity (menu 113).

If the fault is not found, run the
motor with keyboard controfl if
urgent (set menu 006 to “1"). See
also manual for serial communica
tion.

F16
(Phase reversal)

Incorrect phase sequence on
main supply.

Switch L2 and L3 input phases.

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

Give start command from correct
source (menu 0086).

Unlock keyboard by pressing the

is given. :

(Phase input failure)

Perhaps fuse defective.

-Loc System in keyboérd lock. keys 'NEXT' and 'ENTER' for at

least 3 sec.
The motor is run- Check fuses and mains supply.
ning but an alarm F1 Failure in one phase. Deselect 'Run at single phase

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

F4

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

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

Increase the starting time and/or
the current limit level. Deselect
‘Run at current limit time-out’ in
menu 102, if stop is desired at
current limit time-out.

F12
(Shorted thyristor)

Perhaps a damaged thyris_tdr.

When stop command is given, a
free wheel stop is made. Make a
reset and a restart. If alarm F14
appears immediately, contact your
local MSF sales outlet.

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

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

Set menu 032 'Bypass' to “on”.

F15
(Serial communication bro-
ken)

Serial communication broken.

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

Verify :

- System address (menu 111).

- Baudrate (menu 112).

- Parity (menu 113).

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

i
|
|
!
i

i
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Observatlion

Fault indication

Cause

Solution

The motor jerks
ei_:c.

When starting, motor
reaches full speed but it
jerks or vibrates,

trol' is selected, it is necessary

tem.

If 'Torque control’ or "Pump con-

to input motor data into the sys-

Input neminat motor data in menug”

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

Starting time too short.

Increase starting time.

Starting voltage incorrectly set.

Adjust starting voltage.

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

Use a smatler model of the soft
starter.

Motor too targe in relation to
Ipad of soft starter.

Use larger model of soft starter.

Starting voltage not set
correctly

Readjust the start ramp.

Select the current limit function.

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

Ramp times not set correctly.

Readjust the start and/or stop
ramp time.

Motor toc large or too small in
relation to load.

Change to ancther motor size.

The monitor func-

tion does not work.

Mo alarm ¢r pre-alarm

{t is necessary to input nominal
motor data for this function.
Incorrect alarm levels,

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

‘Unexplainable
alarm.

F5, F6, F7, FB, F9, F10

Alarm delay time is to short.

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

The system seems

F2

{Motor protection, overload)

PTC input terminal could be
open. .

Motor could still be to warm.

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

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

locked in an alarm.

F3

{Soft start overheated)

Ambient temperature to high.
Perhaps fan failure,

Check that cables from power
part are connected in terminals
073,074, 071 and 072. MSF-017
to MSF-145 should have a short
circuit between 071 and 072.

Check also that the fan{s} Is rotat-

ing.

Parameter will not
e accepted.

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

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

Deselect the other main mode
before selecting the new one.

If menu 061, 'Parameter set’ is
set to "0", the systemisina
remote parameter selection -
mode. It is now impossible to

change most of the parameters.

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

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

Set parameters during stop or full
veltage running.

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

| Change parameters from the

actual contrgl source.

Some menus include only read
out values and not parameters.

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

-Lo¢

Keyboard is locked.

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

70 TROUBLE SHOOTING
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10. MAINTENANCE

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

WARNING! Do not touch parts inside the enclosure of
the unit when the control and motor voltage is
switched on.

(I Regular maintenance

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

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

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

* Check for signs of overheating (changes in colour
on PCB boards, oxidation of solder points etc.).
Check that the temperature is within permissible
limits. '

» Check that the cooling fan/s permit free air flow.

" Clean any external air filters if necessary.

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

MAINTENANCE 71
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11. OPTIONS

HPE

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

111 Serial communication

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

Fig. 60 Option RS232/485

'11.2 Field bus systems

Various option cards are available for the following bus -

systems: A
+ PROFIBUS DP order number: 01-1734-01

* Device NET, order number:  01-1736-01
+ LONWORKS: 101-1737-01
+ FIP10: 01-1738-01
« INTERBUS-S: 01-1735-01

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

11.3 External PPU.

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

The maximum distance bctwccn the soft starter and
the external PPU is 3 m.
The option can be factory mounted (01-2138-01) or it

can be built in later (01-2138-00). For both versions

instruction /data sheet are available.

el

e

(03-F62)

Fig. 62 Shows an example of the External PPU dfter it has been
built in.

11.3.1 Cable kit for external current
transformers

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

external current transformers more easy. order number:

01-2020-00.

wg:@%@

* 03F120

~
il

'Fig. 61 Option Profibus
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114 Terminalnclamp

Data: Single cables, Cu or Al

Cables

MSF type Cu Cable »
Bolt for connection to busbar
Dimensions in mm

Order No. single

Data: Paralle] cables, Cu ot Al

95-300 mm?®
310

M10
33x84x47 mm
9350

Cables 2x95-300 mm?
MSF type and Cu Cable 310 o -835
Bolt-for connection to busbar M10
Dimensions in mumn 35x87x65
Order No. parallel 9351
33t0.5
1 |
| ‘ |
| | 1
t Lq |
N
. ©| o .
| A 4
| |
30205
41305 h -
[ >
70-300 mm
35+0.5
X I
| . |
| RN
] L()' 1)
ENE.
0o
\ A h A / Y ) i
i |
| | 30%0.5
41302 D
. 6 "
2x95-300 mm

Fig. 64 The ter,n_u’nal clamp.

|
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12.

TECHNICAL DATA

3x200-525 V 50,/60 Hz Model MSF017 MSF030 MSF045 MS5SF-060
Soft starter rating according to AC35a, see | 5.0-30;50-10| 3,0-30:50-10( 5.0-30:50-10| 3.0-30:50-10( 5.0-20:50-10| 3.0-30:50-10 | 5.0-30:50-10| 3.0-30:50-10
chapter 4, page 13 heavy normal/light heavy normal/light heavy normal/light heavy normal /light
Rated current of solt starter (A} 17 22 30 a7 45 : (4] 60 72
Recommended motor size (kW) for 400 V 7.5 1 15 185 22 30 30 37
Recommended motor size (kW) for 525V 11 15 18.5 22 3o 37 37 45
Order number: supply voltage {100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01
Qrder number: supply voltage {380-500V) 01-1301-02 01-130202 01-130302 01-1304-02
3x200-690V 50/60Hz Model MSF017 MSF-030 MSFD45 .MSF060
Rated current of sofi starier (A) 17 22 30 3ar 45 60 s8] 72
Mator power for 690V 15 18.5 22 30 37 55 55 75;
Order number: supply voltage {100-240V) 01-132101 01-1322-01 01-1323-01 01-1324-01
Order number: supply vollage (380-500V) 01.1321-92 01.1322:02 01-1323-02 01.1324-02
Electrical Data ) )

Recommended wiring fuse (A) 1) 25/50 | az 35/80 | 50 50/125 | 80 63/160 | 100
Semi-conductor fuses, if required a0 A 1254 160 A 200 A
Power lass at rated motor 1oad {W) 50 [ 70 %0 | 120 140 | 180 180 [ 215
Power consumption control card 20 VA 20 va 25 VA 25 VA
Mechanica! Data .

Olmensions In mm HxwaD 326x126x260 320x126x260 . 320x126x260 32001 26x 260
Mounting position {Vertical/Horizontal) Vertical Vertical Vert. or Horiz, Vert. or Horiz.
Weight {kg) 6.7 6.7 6.9 6.9
Connection buskars Cu, (boit) 15x4 {ME) 15x4 (MG} 15x4 {MB) 1524 {MB)
Cooling system Convection Convection Fan Fan

General Electrical Data

Number of fully controlled phases

3

Valtage tolerance control

Control +/- 10%

Yoltage tolerance motor

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

Recommended fuse for eantrol card (A) Max 10 A
Frequency S0/60 Hz
Frequency tolerance +/- 10%

Relay contacts

3 x BA, 250 V resislive load, 34 250VAC inductive [PF=0.4)

Type of protection/insutation

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

Relative air humidity

95%, non-condensing

Max . altitude without derating

(See separate; Technical infermation 151) 1000 m

Korms/Standards, Conform ta:

IEC 947-4-2, EN 292, EN 602041, UL50R

EMC, Emission

EN 500B1-2, {EN 50081-1 with bypass contactor)

EMC, Immunity

EN 30082-2

1} Recommended wiring fuses for:

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

NOTE! Short circult withstand MSFO17-060 S000 rms A when used with K5 or RKS fuses.

" * 2-pole motor
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3x200-525V 50/60 Hz Model MSF-075 MSF085 . - MSF110 MSF-145
Soft storter rating according to AC35a, see | 5,0-30:50-10{ 3.0-30:50-10( 5.0-30:50-10| 3.0-30:50-10( 5.0-30:50-10| 3.0-30:506-10| 5.0-30:50-10( 3.0-30:50-10
chapter 4. page 13 heavy normal/llght heavy normal/light heavy normal/Iight hcavy nermal/light
Rated current of soﬂ-starler (A) 75 85 85 98 110 ) 134 145 156
Recammended motor size (KW} for 400 v 37 45 45 55¥ 55 75 75
Recommended motaor size (kW) for 525 V 45 55 . 55 75« 75 90 90 110
Order number for supply voltage (100-240'V} 01.1305-01 01-1306-01 01-1307-01 01.1308-01
Order number for supply voltage {380-55C ¥) 01-1305-02 01-1306-02 01.1307.02 01-1308-02
3x200-690 V 50,/60 Hz Mode! MSF-075 MSF-085 MSF110 MSF-145
Rated current of sofl starter {A) 715 &5 85, a0 110 134 . 145 156
Motar power for 630V 55 75 75 90 90 . 110 132 160*
Crder number for supply voltage {100-240 V) 01-132501 01-1326-01 01-1327.01 01.1328-01
Grder number for supply voltage {380-560 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02
Electrical Data
Aecommended wiring fuse {A) 1} [ so/200 | 100 100/250 | 125 126/316 [ 180 160/400° | 200
Semi-conductor fuses, if required 250 A ‘315 A 350 A 450 A
Power loss at rated motor toad (W) 2230 [ 260 260 [ 29 a0 [ 400 a0 [ a0
Power consumpljon control card 25 VA 25VA 25 VA 25 VA
-Mgchanlcal Data
Dimensigns in mm HxWxD 320x126x 260 320x126x 260 400x176x 260 400x176x260
Mounting position {Vertical /Horizontal} Vert. or Horiz. Vert, or Horiz, Vert. or Horiz. Veri. or Horiz.
Weight (kg) . 6,9 6.9 12 12
Connection, busbars Cu, {boll) 15x4 {M8) 15x4 (MB) 20x4 (M10) 20x4 {M10}
Cooling sysiem Fan Fan’ Fan Fan
General Efectrical Data.
Mumber of fully controlied phases 3
Voltage tolerance control Control +/- 10%
Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%
Recommended fuse for control card {A) Max 10 A
Frequency 5G/60 Hz
Frequency tolerance +/- 10%
Relay contacts 8A, 250 ¥ resistive load, 3A, 250 ¥ inductive load (PF=0.4)
Type of protection/insulation ’
Type of casing protectian I IP 20
Other General Data
Ambient temperatures In operation 0-40"C

Max. e.2. at 80% 1 50 *C R

In storage (+25) - {+70) °C
Relative air humidity 95%, nonrcondensing
Max. éliltude wilhout derating {5ee separate: Technical information 151) 1000 m
Norms/Standards, Conform to: 1EC 947-4.2, EN 292, EN 60204-1, UL508

EMC, Emission EN 50081-2, (EN S00B81-1 wilh bypass ¢ontactor}

EMC, Immunity EN 50082-2
1) Recommended wiring fuses for: Heavy {first column): ramp/direct start

Normal /Light {second ceolumn): ramp start

NOTE! shor( circult withstand MSFQ75-145 10000 rms A when used with KS or RHS fuses,

* 2-pole motor
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3x200-525 V 50,/60 Hz Model MSF170 MSF-210 MSF250 MSF310 MSF370..
o e e acgerane o 0352, | 5330 | Sg30 | %oao | Soa | Seao | Seuo | %odo | 3530 | 50| Wi
hoavy {normal/ilght] hoavy |[nommal/light] heavy |[normal/light] heavy [normal/light] heavy |normal/lght

Rated current of soft starter {A) 170 210 210 250 250 262 310 370 370 450
Recommeanded motor size (kW) for 400 V a0 110 110 132 132 160 160 200 0 250
Recommended motar size (KW} for 525 V| 116 132 132 160 160 200+ 200 250 250 315
Order no. for suppty voltage {100-240V) 01-130%-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01
Order no. for supply voltage {380-550V) 01130912 01-1310-12 01-1311-12 01-1312-02 01131302
3x200-690 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF370
Rated current of soft starler (A) 170 210 210 250 250 262 310 370 370 450
Motor power for 690 V 160 200 200 250 250 250 315 355 355 400
Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01
Orvder no. for supply voltage {380-550V) 01-1329.02 01-1330-02 01-1331-02 01-1332.02 01-133302
Electrical Data
Recommended wiring‘fu-s.e_(A} 1) |[200/400 | 200 250/400 | 31s 2507500 315 315/630 r 400 400/300| 500
Semi-canductor fuses, if required 700 A 700 A 700 A BOO A 1000 A
Power loss at rated motor load (W) 510 ] 630 630 | 750 750 W 930 | 1100 1100 | 1535
Power consumption contrel card 3_5 VA 35 VA A5 VA 35 VA 35 VA
Mechanical Data
Dimensions mm HxWx D incl. brackets 5B80x 2601260 560x 2601 260 560y 260x 260 532:547x278 532x547Tx278
Mounting position (Vertical /Horizontal) Vert, or Horiz. Vert. ar Horiz. Vert. or Honz. Vert, or Horniz. Ver\. or Horlz.
Weight (kg) 20 20 20 42 46
Cannection, Busbars Al/Cu {belt) 30x4 (M10) 30x4 (M10) 30x 4 (M10), 40x8 (M12}) 40xB (M12)
Cooling system fan " Fan Fan Fan Fan
G { Electrical Data

|Number of fully controlted phases 3

Voltage tolerance control

Control +/- 10%

Valtage tolerance motor

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

Recommended fuse for control card {A) Max 10 A
Frequency 50/60 Hz
Frequency tolerance +/- 10%
Relay conacts 8A, 250 V reslstive load, 34, 250 V induclive load (PF=0.4)
Type of protaction,/| ngt_llatlon
Type of casing protection [P 20
Other General Data
Ambient temperatures In operation 0-40C
Max. e.g, at 80% 1y 50 °C

in storage

{-25} - {+70) "¢

Relative air humidity

95%, noncondensing

Max. altitude without deraling

(See separate: Technical information 151) 1000 m

Norms/Standards, Conform to:

IEC 947-4-2, EN 292, EN 60204-1, {UL508, only MSF-170 1o MSF.250}

EMC, Emission

EN 50081-2, {EN 500B1-1 with bypass ¢ontactor}

EMC, Immunity

EN 50082-2

1) Recommended winng fuses for:

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

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

* 2-pole motor
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[3x200-525V 50,/60Hz Model -

MSF-450 MSF570 MSF710 MSF835 MSF1000 MSF-1400
FSoft starter rating according to AC35a, 55(0;313' 35&31((; 55(0;;8 Sngg ssg_ig 35(0;31?! ssg_ig 35833 %gjg 35%-33 55833 358-.313
Isee chapter 4. page 13 heavy nolig::l/ heavy no“r;a'l/ heuyy n(::'g;‘atl/ heavy nolig‘atl/ heavy nclor‘r‘:‘a'l/ heavy m:g‘:l/
IRated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650
Recommended motor size (kW) for 400V 250 315 315 400 400 450 450 560 560 630 800 930
IRecommended motor size (kW) for 525\ 315 400 400 500 500 560 600 630 660 710 ° 1000 250
[Order no. for supply voltage (100-240V) 01-1341-01 01-131501 01-1316-01 01-1317-01 01-1318-01 01-1319-01
[Order no. for supply voltage (380-550V) 01-1314-02 01-131502 01-1316-02 01-1317-02 01-1318-02 01-1319-02
3x200-690V 50/60Hz Model MSF450 MSF570 MSFK710 MSF835 MSF-1000 MSF-1400
Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524
IMotor power for 690 V 400 560 560 630 710 800 800 1000 1120° 1400 1600
[Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337.01 01-1338-01 01-1339-01
[Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02

Electrical Data

Recommended wiring fuse (A 1)

500/1k | 630

630/1 k | 800

800/1k| 1k

1k/1.2 kl 1k

1k/1.4 k] 1.2k

1.4 k/1.8 x] 1.8k

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A
Power loss at rated motor load (W) 1400 | 1730 1700 | 2100 2100 | 2500 2500 | 2875 | 3000 | 3375 4200 [-4950
IPower consumption control card 35 VA 35 VA 35VA 35 VA 35VA 35 VA
IMechan!cal Data
Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336
Mounting position {Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.
Weight (kg) 46 64 78 80 175 175
IConnection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) ~75x10 (M12)
ICooling system Fan Fan Fan Fan Fan Fan
[General Electrical Data |
INumber of fully controlled phases 3
Voltage tolerance control Control +/- 10% .
Voltage tolerance motor . Motor 200-525 +/- 10%/200-690 + 5%, -10%
[Recommended fuse for control card (A) Max 10 A
IFrequency 50/60 Hz
IFrequency tolerance +/- 10%
IRelay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)
[Type of protectlon/Insutatlon
[Type of casing protection P 20 IPOO
[Other General Data
Ambient temperatures in operation 0-40°C
Max. e.g. at 80% Iy - 50 °C
In storage (-25) - (+70) °C
[Relative air humidity ~ 95%, non-condensing
IMax. altitude without derating (See separate: Technical information 151) 1000 m
[Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1
EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor)
EMC, Immunity - EN50082-2
1) Recommended wiring fuses for: Heavy (first column): ramp/direct start
Normal/Light {second column): ramp start
TECHNICAL DATA C 77
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Semi-conductor fuses

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

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

. FWP Bussmann fuse ,
Type 2
A 1"t {fuse) x 1000 .

MSF-017 . 80 2.4
MSF-030 125 7.3
MSF-045 150 117
MSF-060 200 22
MSF-075 250 425
MSF-085 300 71.2
MSF-110 350 95.6
MSF-145 450 137

MSF-170B 700 300

MSF-2108B 700 300

MSF-250B 800 450
MSF-310 800 450
MSF-370 1000 600
MSF-450 1200 2100
MSF-570 1400 2700
MSF-710 1800 5300
MSF-835 2000

MSF-1000 2500

MSF-1400 3500
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13. SET-UP MENU LIST
|
i nT;g:r Function/Parameter Range Par.set Z:::I‘:‘ rgy Value | Page
3 001 Initial voltage at start 25-90% of U 1-4 30 page 36
002 Start time ramp 1 1- 60 sec 1-4 10 page 36
' 003 Step down voltage at stop 100 - 40% U 1-4 100 page 36
‘ -1 004 Stop time ramp 1 oFF, 2- 120 sec 1-4 ofF page 36
| 005 Current 0.0-9999 Amp e page 36
006 Control mode ) 1,2, 3 1-4. 2 page 37
007 Extended functions & metering oFF, on — oFF . page 38
008 Extended functions oFF, on B oFF page 38
011 Initial voltage start ramp.2 30-90% U 1-4 90 page 38
012 Start time ramp 2 oFF, 1- 60 sec ofFF page 38
013 Step down voltage stop ramp 2 100 - 40% U 40 page 38
014 Stop time ramp 2 OFF, 2- 120 sec - oFF page 38
016 Initial torque at start 0-250% Tn 1-4 10 page 39
017 End torque at start 50 - 250% Tn 1-4 150 page 39
018 End torque at stop 0-100% Tn 1-4 0 page 39
020 Voltage ramp with current limit at start oFF, 150 - 500% i, 1-4 OFF page 39
021 Current limit at start oFF, 150 - 500% I, 1-4 oFF page 40
022 Pump control oFF, on 1-4 oFF page 40
023 Remote analogue control ofFF, 1,2 1-4 oFF page 41
f'f;: 024 Full voltage start D.O.L oFF, on 1-4 - ofFF page 41
v 025 Torque control OFF, 1,2 1-4 oFF page 42
)
030 Torque boost active timé ofF, 0.1- 2.0 sec 1-4 oFF page 43 ‘
031 Torque boost current fimit 300 - 700% I, 1-4 300 page 43
032 Bypass oFF, on 1-4 oFF page 43
033 Power Factor Control PFC oFF, on 1-4 oFF page 46
034 Brake active time OFF, 1- 120 sec 1-4 OFF page 47 ‘
| 035 Braking strength 100 - 500% 1-4 100 page 47
!
036 Braking methods 1,2 1-4 1 page 47
| 037 Slow speed torque 10 - 100 1-4 10 page 49
' 038 Slow speed time at start oFF, 1 - 60 sec 1-4 ofFF page 49
039 Slow speed time at stop oFF, 1 - 60 sec 1-4 oFF page 49
. 040 DC-Brake at slow speed. oFF, 1-60 sec 1-4 oFF page 49
i
041 Nominal motor voltage 200- 700V 1- 400 page 50
;' " 1042 Nominal motor current 2515?\2‘;1:)"503 in -4 | lnsor in Amp page 50
l 043 Nominal motor power 25- 3009&&; Prsorin| 4.4 Prsoft in KW page 50
‘ 044 Nomiﬁal speed - 500 - 3600 rpm 1-4 | Npsom inrpm page 50
b 045 Nominal power factor 0.50-1.00 1-4 0.86 page 50
i 046 Nominal frequency 50, 60 Hz 50 page 50
SET-UP MENU LIST 79
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Menu Factory
number ‘ Fungtlon/Paramete( Range Par.set setting Va.l..u:e vl_’»age
051 Programmable relay K1 1,2,3,(4),5 1 page 51
052 Programmable relay K2 1,2,3,4,5 ——— 2 page 51
054 Analogue output ofFF, 1,2 1-4 oFF page 52
055 Analogue output value 1,23 ‘1-4 1 page 52
056 Scaling analogue output 5-150% 1-4 100 page 521 .
057 | Digital input selection oFF, 1,2,3,4 1-4 oFF page 53
058 Digital input pulses 1-100 1-4 1 page 53
061 Parameter set 0,123, 4 —— 1 page 54
071 Motor PTC input no, YES — no page 55
072 Internal motor thermal protection class oFF, 2 - 40 sec _ 10 page 55
073 Used thermal capacity 0-150% page 55.
074 Starts per hour limitation oFF, 1- 98/hour OFF - page 55
075 Locked rotor alarm oFF, 1.0-10.0 sec 1-4 oFF page 55
081 'Voltage unbalance alarm 2-25% U, 1-4 10 page 56
082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1-4 oFF page 56
083 Over voltage alarm 100 - 150% U, 1-4 115 page 56 |
084 . Response delay over voltage alarm oFF, 1- 60 sec 1-4 oFF page 56
085 Under voltage alarm 75-100% U, 1-4 85 ° page 57
086 Response delay under voltage alarm ) oFF, 1- 60 sec 1-4 ofFF page 57|
087 Phase sequence L123,L321 - page 57
088 Phase reversal alarm. oFF, on _ oFF page 57
089 Auto set power limits no, YES —_— no page 57
‘090 Output shaft power 0.0 - 200.0% Pn page 57
091 Start delay power limits 1 - 250 sec -4 10 page 58
092 Max power alarm limit 5 - 200% Pn -4 115 page 58
093 Max alarm response delay ofFF, 0.1-25.0 sec 1-4 oFF page 58|
094 Max power pre-alarm limit 5-200% Pn 110 page 58
| 095 Max pre-alarm response delay oFF, 0.1-25.0 sec -4 ofF page 58|
096 Min pre-alarm power limit 5 -200% Pn 1-4° 90 page 58
097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec oFF page 59-
098 Min power alarm limit 5. 200%Pn 85 page 59
099 Min alarm response delay oFF, 0.1-25.0 sec -4 ofFF page 59
101 Run at single phase input failure no, YES -4 no page 61
102 ‘| Run at current:limit time-out no, YES -4 no page 61
o 103 Jog forward enable oFF, on 1-4° ofFF page 61
104 Jog reverse enable OFF, on “1-4 oFF page 61
105 Automatic return menu oFF, 1-999 —— oFF page 62
111 -Serial comm. unit address ° 1-247 —— 1 page 62
112 Serial comm. baudrate 2.4 - 38.4 kBaud —_— 9.6 page 62
80 SET-UP MENU LIST
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o Menu Factory
; number . Function/Parameter Range Par.set setting Value | Page
: 113 Serial comm. parity 0,1 e 0 page 62
i 114 Serial comm. contact broken ofFF, 1, 2 —_— 1 | page 62
199 Reset to factory settings no, YES e no page 63
I
|- .
. 201 Current 0.0-9999 Amp page 63
202 Line main voltage 0-720V page 63
203 Output shaft power -9999 - 9999 kW . page 63
204 Power factor 0.00-1.00 page 63
205 Power consumption 0.000 - 2000 MWh page 63
206 Reset power consumption no, YES —————— no page 64
207 Shaft torque -9999 - 9999 Nm page 64
| 208 Operation time Hours page 64
211 Current phase L1 0.0-9999 Amp page 64
212 - Current phase L2 0.0-9999 Amp page 64
213 Current phase L3 0.0-9999 Amp page 64
214 Line main voltage L1 - L2 0-720V page 64
215 Line-main voltage 11 -13 0-720V page 64
216 { Linesmain voltage L2 - L3 0-720V page 64
221 Locked keyboar[ﬂ info no, YES _ no page 65
}%‘,
i 901 Alarm list, Latest error . F1-Fi6 page 65
! 902 -915| Alarm list, Older error in chronological order] F1-Fi6 page 65
‘%’ Explanation of units:
‘E U Input line voltage
1 Un . Nominal motor voltage.
% In ,  Nominal motor current.
e Pn Nominal motor power.
Nn Nominal motor speed.
‘ Tn Nominal shaft torque.
‘ Insoft Nominal current soft starter.
1 Pnsoft Nominal power soft starter.
Nnsoft Nominal speed soft starter.
Calculation shaft torque
T = —Pn
1 " (N,
(60x ")
NOTE! The six main functions for motor control, menus
020025, can only be selected one at a time.
l
!
|
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14. INDEX

Numerlcs

2-Wire Start/stop ........cccceeeriiiinneennns 37
3-wire Start/stop .....c..occiiviiennnennns 37
A

Above max power limit e 67
Alarm category .....cocveveniniiininneae 67
Alarm list ..... et e e e 65
Alarmi reset .ouovvveeiiiiiieriieieeiiniaan 23
Ambient

temperatures ........... 10, 20, 74, 75, 77
analogue control 32

Analogue input

Analogue output value ................... 52
Auto set power limits .................. 57
AULOMAtIC TESEL covvrvrnrriiieerie e eeerenne 37
Automatic return menu ................. 62
B
Basic parameter setting ................... 10
Below min power limit .................. 67
Brake method ...
Braking Strenght
Braking time ............
Busbars .....cccoiiiinnen

“BYPass oo
Bypass contactor
C
CabINEt «.oveeeenrrrereeiciierrreeesensiseeeeees 24
Checklist ...oooiviieeerieiiiiiie e 10

Connections .....

Control mode .........ccccooeniinne
Control voltage
Control voltage connection ..... 28, 31
Cooling fins .......ccooevininniniiinn 24
Cos phi .oooviiiii 50
CULTENE .ottt e
Current in phase L1
Current in phase L2 ...l 64
Current in phase L3 .................c 64
Current Hmit ..o 39
Current limit time-out .........c.ccccc... 61
Current transformer ............ccooeve. 45
D
DC-Brake at slow speed .........o.oe.ee 49
- Decrease value ... 23
Decrease value of setting ..........c..... 23
Device connections ........ce.ueeeeee 28, 31
82 INDEX
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different operation situation- ......:.... 22
Digital inputs ...
Dimension ........ccceevveeiiniinnnn

DIN VDE 0100 ...c.coovvvervnriiinnnnnns
Direct On Line start
Dismantling ..........ccooivneinnn

Display next window ............ e 23
Display previous window ............... 23
Dual voltage ramp ....... s 38

E

Electrical characteristic ..........c.cceue. 32
Electrical Data .............. 74,75, 76, 77
EMC ......... S 74, 75,76, 77
Emergency ..o 2
End torque .....coooiiiiiiniiiiiniiii, 39

F

Factory settings ........cccoeiiiinnn, 63
Features .......coovvviiieeiiiiin e, 9
Forward/reverse ........ccoevvivinviennnnne 34
Free circulation of air
Fequency ...

Frequency inverter .........ccoovieinieas

Front cover ........cccccvmmiiiiiiiiriiiennnn.
Full speed not reached .................. 67
Full voltage ..o,
Full voltage start
Function ....ooooevieiiiiiiinicnrennns PR

G

General Data ...,
General description

H

Heat dissipation .........cccceveiiiieiinns 20
High ambient temperatures ............ 43
|

Increase value ....oovviiiniiii, 23
I[ncrease value of setting .................23
[nitial torque .......cccocnniiiiiiiiinn 39
[nitial voltage at start ramp 1 .......... 36
Initial voltage at start ramp 2 .......... 38
INSPECTION AT DELIVERY ..... 7
Installation ................ e —— 24
Insulation test ........cccocoveniniinnnn. 20
J

JOG Forward ........coooviinennne 23, 61
JOG fwd/rev ..o, 23
JOG Reverse ..c.oooovviiiiinninnnn, 23, 61
Jumper J1 . P 41
JumperJ2 . 52
K

Keyboard .....ccooeeiiiciiiieiniciienen 23
Keyboard lock ... 23, 65

Active 10/12/2014

KeYS oo 23
L
LED display ..., 22 .
Live circuit components ................. 24
Load monitor ........cccceeiviiiiniannin. 57
Locked rotor ....ccoceevieiiiiiiniiieencns 67
Low load ... 20
M
Main functions ......c..ccocvverreeienens
Mains contactor ..........
Mains supply ...ooevieeen
Mains voltage .............
MAINTENANCE .......... e
Matnx ..o
Max power alarm limit
Max power pre-alarm limit ............ 58
Max pre-alarm response delay ........ 58
Mechanical Data ........... 74,75, 76,77
Menu
001 .ot 36
002 ..o 11, 36
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RMS current read-out ............ 12
Menu expansion .........cc.oovees e 38
Menu Structure ....cococeeerennnns reeneens 22
Min alarm response delay ............... 59
Min power alarm limit .................. 59
"Min power pre-alarm limit ............. 59
Min pre-alarm response delay ......... 59

Minimum free space
MOLOL weveeeieiiieeieiecaeenss
Motor current .............
Motor data ...ceeeennernennnns,
INOLOT POWET oevvrereneeiicinniireeneecans
Motor power supply
Motor protection, overload ...... 55, 67

Motor shaft torque ... 64

Motor speed ... 50
Motor terminal open .......... ST, 67
‘Motor volaage ..................... e 50
MOUNTING .....ccoiiiiiineiienes 24
MOUNTING/WIRING ............. 24
N

NEXE oo
Nominal frequency ..........

Nominal motor cos phi ...

Nominal motor current ........c........
Nominal motor power .........cc...c.e.
Nominal motor speed .........c.cc..c...
Norms/Standards ......... 74,75,76,77
NTC thermistor ......ccccoevveirrevieenans 32
0]

Open thyristor
Operation ...........
Operation time

Operation/Set-up
Operator panel ............ e
Output motor shaftpower .............. 63
Output shaftpower .........ccccene. 57, 63
Over voltage .......ccovveevvnennenn. 56, 67
P
Parallel ....ccooeiiiiiiiiiiiiiii e s 20
Parallel cables .......cccoooeveeinninvennene, 73
Parameter ...ccccoeevveeeiiiiiiiiiiiieieeee e, 79
Parameter Set ......oovvvriieieriiinnns 32, 54
PEC ot 46
Phase compensation capacitor ........ 20
Phase input failure .......occecevenenanne. 67
Phase 1085 .o.voveeeiviviiereeee e 61
" Phase reversal alarm .....ocooiriennnene, 67
Phase sequence ........coeeivcninnnnnnn. 57
Pole-changing contactor ................
Potentiometer ..................
Power consumption
Power factor .....cc.cccuuu.en..
Power Factor Control ......ccceeeees 46
Powerloss ....cccceovveviieeiiiceieeninnenns 10
PPU unit ..o.coovvveveeeiireeccveceserenenens 21
Pre-alarm ..........ccoovveiveiiiinennnns 51, 58
Prevent damage to the thyristors ....24
Previous .............. et 23
Programmable relay ........ccoceeenenn. 51
Programming and presentation
unit (PPU) ... [RTTRTR 21
Protection/insulation ... 74, 75, 76, 77
Protective earth .......ccccoeeeenne. 28, 31
PTC e, RSN 55
PTC Thermistor input ........cc......... 32
Pump control ........ccevvvcnevinennennnn. 40
Q
Quick Set-up ..o 10
R
rating plate ..o, 10
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-Shaftpower .........cocviiviieennnns

‘Stop ramp time 2 ...

Recyclable matenal ................o. 2
"Regular maintenance ........ccccceeeenne 71
Relay K1 ..o 32,51
Relay K2 ......... e, 32
Relay K3 ..o, 32
Remote ..oooovvvreiiceiiiicinteeene, 23
Reeset oo 23, 66
Response delay max alarm ............. 58
RMS current ......cccccvevvivennennne. 36, 63
"RIMS main voltage ... 63
Rotating loads ........ccccoueee. - 20
Running motors .......ccccccviiiinins 20
Running-LED e 22
S
Safety ..ol
Safety measures ......c.occiveenee, R
Scrapping .....lvcoiiieiiieen
Selection of control mode
Semiconductor fuses ................
Serial comm. .....ccoevienns SR 23

Serial communication broken

Shielded motor cable ....oocveveenn..
Shorted thyristor .......ccoocivereiinneee
Simple soft start and soft stop
Slip ring motors :
Slow blow fuses
Slow speed time at start ..........

~Slow spcéd time at StoP .....oeeevuennee

Slow speed torque ........ccoceivciienenee
Small motor ......cccovoiiviiiiiiiin,

" SOFOraKe weverveereieeeee e

Softstart overheated ...
Spare parts ..., A

Standards ...........crrrrrr: S

Start time ramp 1 .....ccocene. JRU :
Start/Stop ..oooviviieeneeeeee
Start/stop combination ................. 1
Start/stop/reset from keyboard ...... 12
Start/stop-LED
Starting .....oocceiiiiin s
STARTING/OPERATING ......... 79
Starts per hour .........cocovnnininnnes
Starts per hour limitation
Step down voltage in stop ramp 2 ..38

Step down voltage stop ramp 1 ...... 36
Stop command ............ ——— 22
Stopramp 1 ..o, T

Stop time ramp 1 ...,
StOrage «.ovviveeeeei e
Supply voltage ....ccvrvirinnnnn,
Switch ...ooooiicrrnn. e

INDEX 83
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Switch-off procedures ... 2
T .
TECHNICAL DATA ...........coeee 74
Terminal ... 32
Terminal clamp .............. SRR 78
Terminals .......ocovvviininiinnnicniin 32
Thermal capacity ... 56
Thermal protection ........c.ccoeovvnn 55
Tightening torque ........cccccoeeveenn 25
Torque boost active time ............... 43
Torque boost current imit ............. 43
Torque booster ..... s
Torque control .............. [RT—
Trained personnel

Transport .......ccooviviiiiiiini
TROUBLESHOOTING .............. 68
Two speed motor ..............iceeeeee 20
u

Under voltage .......cccooecvvnninennn 57,67
Unpacking .........c........ e e aaaas 7
L)

VIEW OPERATION ...... ORI 63
Voltage ...ooocvviiniinininiiieeeneene .63
Voltage unbalance .................... 56,67
w

Weight .ooovviiiiiie
Wiring circuit ......

» Wiring example

84 INDEX
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REPRESENTATION

ADL Co.

P.O. Box 47

12 50 40 MOSCOW
Russia

Tel. O0007- 085268 7423
Fax 00007- 085268 0348
rouslan@adl|serv.aha.ru

AUTOMATECH Sp.zo.o

ul. Ry zowa 84

P1-02482 OPACZ-KOLONIA
Poland

Tel. 0048 22-723 06 62

Fax QQ48- 22-723 06 06 .
b.kolodzigjezyk@automatech.it.pl

Elimko

8, Cadde 68, Sokak Nr, 16
06510 Emek-ANKARA
Turkey

Tel. 0090 - 312 212 64 50
Fax 0090- 3122124143

Elpro Drive , $. R. O.

ul. Miru 3

CZ 735861 TRINEC
Tjeckien Republic

Tel. 00420W 659434661
Fax 00420wW 653325864
agorgol@elprocz.cz

Emotron AB

Box 222 25 )
SE-250 24 HELSINGBORG
Sweden

Tel. +46 42 169900

Fax +46 42 169949
Info@emotron.com

Emotron Antriebssysteme GmbH
Goethestrasse 6 '
38855 WERNIGERCDE

Germany

Tel. 0049- 3943 92050

Fax 0049- 3943 92055
Info@emotron-as.de

Emotron B.V.-

P.O. Box 132

5531 KX BLADEL
Holland

Tel. 0031- 497 389222
Fax 0031- 497 386275
info@emeotron.nl

Emotron Drives (UK) Ltd
Spaces Business Centre
Radway Green Park

Alsager

Cheshlre

Cw2 S5PR

Great Britain

Tel. 0044- 1270 879440

Fax 0044- 1270 886119
trevor@emotron.freeserve.co.uk

SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual .

Emotron EI-Fl SA
Aribau 229
ES5-08021 BARCELONA

“Spain

Tel. 0034- 93 209 14 99
Fax 0034-93 209 12 45
emotron@emotron.es

Emotron Inc -

3440 Granite Clrcle

TOLEDO, OH 43617

USA

Tel. 001- (419) 841-7774

Fax 001- (419) 343-5816
paul.hackett@usa-emotron.com

Emsby

27 Rodwell Street

QUE - 4108 ARCHERFIELD
Australia .
Tel, 0061- 7 3274 2566
Fax 0061- 7 3274 2387
dkirkegaard@emsby.com

Esquire Engineering sdn bhd

13, Jin Jurutera U1/23, Seksyen Ul
Hicom-Glenmarie Industrial Park
40000 Shah Alam SELANGOR
Malaysia

Tel. 0060- 3519 1958

Fax O06C- 3 519 1960
barry_h@tm.net.my

HEDTEC OY

P.O.B 110

SF-00201 HELSINGFORS
Finland

Tel. 00358 9 682881
Fax 00358- 9 674918
kaj.nyberg@hedengren.fi

ingenidr hvar Pettersen ASPostboks
166

N-3001 CRAMMEN

Norway

Tel. 0047-3221 2121

Fax 0047-32 21 21 99
lars.hennum®@pettersen.no

K.K. EI-Al

2-18-4 Hagoromocho
1900021 Tachakawa

J- TOKYO

lapan

Tel. 0081- 42 528 8820
Fax 0081- 42 528 8821
sato.hiroyuki@eHi.co.|p
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MAS for Eng. & Trad
From Tahreer St

12, aAbee Ema'ma St.
DOKKI GIZA

Egypt

Tel, 0020 2 3357847
Fax 0020 2 3357948

Mohamad Eid Kari
Marjeh -square,

Euphorat st. Dagestani
Bld. 1st. FI. POB 31203
DAMASKUS

Syria

Tel. 00963 11 222 3867
Fax 00363 11 224 5425

Pardis International
Golbarg W, Kerman
S, Rahmati E, No.202
TEHERAN
Iran
Tel, 0098 21 7838571 -
Fax 0Q98- 21 7838571

- mehraban@irtp.com

Saftronics (PTY) LTD

27 Heronmere Road

P O Box 38045

2016 BOOYSENS

South Africa

Tel. 0027- 11 434 1345
Fax 0027- 11 434 1359
rann@pixie.co.za

TENSON Engineering Ltd

Room 208, Nan Fung Commercial
Center '

19 LAM LOK 5t

KOWLOON BAY

Horg Kong

Tel. +852 2758 0878

Fax +852 2759 5335
sammy@tenson.com.h¥

WELLFORD CHILE S.A.
ENCALA 103645

Madrid No 1602 - Santiago
SANTIAGO -

Chile

Tel. 0056 2 556 26 55
Fax 0056- 2 556 35 28 ) I
encala@hotmail.com

Voltampere s.a.

2nd kim Lagada-Redina
GR-57200 THESSALONIKI
Greece

Tel. 0030- 324 26188

Fax 0030 394 26189
automation@voltampere.gr

www.emotron.com
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MTR. 1/O Terminal Listing

Pump Pump
g . o N On c Contactor

| L/,J@.pome./._j '
| ©
t <On-0n>
1 SENS. A Liquid Level
PN L2 Contro! Retay
1 DELAYA
! DELAYB Model MTR-2

DELAYC - )
| Che> 08 GG [ _o40vAC ‘ 16
IO M [C+[ L[ N | $18 b 25

; 15 28

MTR Specifications *

Mode of operation

Charge or Discharge ( Filling or Emptying )

Probe Inputs

Sensor inputs 2

Sensor voltage 12VAC Nominal

Sensor current 0.8mA max. (per sensor)
Sensitivity 1k, 4k, 20k, 80k @

Other Inputs

None

Relay Outputs

No of relay outputs
Output delay

Relay contact rating
Relay contact life

2sets: 1 NJO&1C/O

0, 2.5, 5, 10, 20, 40, 80, 160 sec
250 VAC 5A Resistive, 2A Inductive
10% Operations

Sw 3, 4 & 5 Activation delays:

0,25, 5,10, 20, 40, 80, 160 sec

L4 — Sw6 Mode settings: Charge & Discharge

Multiple MTR Application

T

(171

Dimensions

Note: Several relays can be connected to a single probe

e MM !

70mm

Approvals

L listed 2P27 . . a—
v . Approved for I.S. applications
INDUSTRLAL CONTROL EQUIPHENT when installed in conjunction

LISTED
2P27 @

Intrinsically Safe Barrier

.gw%( €

MuttiTrode
MultiTrode

MultiTrode

design withoul natice.

Q-Pulse Id TMS911

is a registered trademark of MultiTrode Pty Ltd & MultiTrode fnc.
products are protected by patents, patent applications e?nd
rademarks in USA, Canada, Europe, Japan, Australia and other countries.

reserves the right to modify performance, specifications or
Copyright @ 1996 MuitiTrode Pty. Ltd.

with a MultiTrode MTISB

9
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Terminal size » 2Xx2.5mm? #13
Other outputs

None
Display

LEDs Green : Power On,

Red :Pump activation

Communications

None

Physical Product

Dimensions mm 72H x 45W x 114D

Mounting DIN Rail or 2 x M4 Screws #6
Enclosure Makrolon ( self extinguishing }
Power Supply

24, 110, 220-240, 415VAC Nominal 50/60Hz
3.4VA max
10 to 30VDC, 3 Watts max

Supply Voltage AC
Power Consumption
Supply Voltage BC

Working Temperature Range

-10° to + 60.C
+14° to +140°F

Ordering Information

MTR - 1
% MTR - 2
MTR -3

415VAC
240VAC
110VAC
24VAC
10-30vVDC

| eq. -[2] - Voltage

This order code is for a 240VAC MTR re/ay

m
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Motor protection

Motors - Single Phasing

Gensets - correct engine
rotation

All portable equipment

All rotating machines

We also manufacture front of
panel mounting phase
sequence indicators

Protector Trip Relays
250 Series DIN Rail and Wall Mounted -

Phase Balance

i

t
T

Introduction

The Crompton Protector Phase Balance
module provldes continuous surveillance
of a 3 phase, 3 or 4 wire system and
protects against:

. Phase Loss, Reversal or Sequence
. Phase Unbalance

»  System Under Voitage

This Crompton Protector is designed to
comprehensively monitor the three phase
supply. It monitors the correct phase rotation
or sequence of three phase supply systems.
Rotating machines are particularly vulnerable
to incorrect phase sequence. Three phase
motors can rotate in the wrong direction,
potentially leading to physical damage or the
risk of injury to personnel, yet voltage and
current readings may appear normal. [f one
phase is lost because of a blown fuse,
electric motors can continue to operate
{single phasing) which can result in severe
electrical or mechanical damage.

This relay has the added advantage that it will
detect the phantom or regenerated phase
that can be caused by a single phase failure
on some equipment or when running motors
at low load levels.

Product Function

An unbalanced supply voitage can lead to
temperature rises in motors. An unbalance
voltage as little as 10% can increase
operating temperature t0150% of normal.

For permanent installations, this refay should
be used to monitor the incoming supply,
protecting all equipment against incorrect
connection at initial installation or after
maintenance work. Rotating machines that
cannot tolerate reverse rotation or pose
significant risk to personnel under this
condition should be individually protected with
this relay. The possibility of incorrect supply
connection is much more iikely in portable
equipment or marine applica’(io,rls‘,1

The protector continuously monitors the three
phase supply. With the correct phase
sequence applied and all three voltages are
balanced within the required limits, the front
panel LED will illuminate and the output relay
wiil be energized. An incorrect sequence,
missing phase, out of balance or under
voitage condition will de-energize the relay,
and the LED will be extinguished.

Protection against:

The setpoint contro! allows adjustment of the
voltage matching between 5% and 15%.

The time delay function operates only for the
voltage unbalance condition. The delay can be
used to prevent nuisance tripping due to
short term unbalance situations. Incorrect
phase rotation, a missing phase or an under
voltage condition trip the relay immediately.

¢ Incorrect phase sequence
¢ Loss of one phase
* Under voltage

* Unbalanced voltage
¢ A phantom or regenerated phase voltage

|
ﬁlﬁ 235 ‘a i
T B )
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e
Protector Trip Relays , ,

™ 250 Series DIN Rail and Wall Mounted -
Phase Balance

%

)
7

]

g% ;

\if?
A e D e
g ?@g&@f’%
Specification ) i
Approvals: U.L. recognised Set Paints:
CSA approved up to 480V. Unbalance: Adjustable 5% to 15%
System: 3 phase, 3 or 4 wire Time Delay: Up to 10 seconds adjustable
! 0O or 60Hz
Frequency S0oré Under Voltage (Type 252-PSG only):
Nominal Voitage: 100, 110, 120, 208, 277, Internally preset at 15% of
220, 230, 240, 380,400, nominal voltage (other values
415, 440 & 480V between 10% and 30%
available on request)
— Burden: 3VA approx. (not operative if voltage falls
Voltage Withstand: 1.2 x continuously below 70% of th? nominal
1.5 x for 10 x 10 seconds voitage or set point on type
252-PSG)

Product Code Examples

Relay Input Protection ANSI No. Catalogue No.

3 Phase 3 or 4 Wire 120v L.L 60Kz Phase 10ss & unbalance 47 252-PSFU-PQBX-C6
480V L-L 60Kz Phase loss & unbalance 47 252-PSFU-SEBX-C6
120V L-L 60H2 Phase loss, unbalance, under voltage 47727 252-PSGU-PQBX-C6-T1-1A
480V L-L 60Hz Phase loss, unbalance, under voltage 47/27 252-PSGU-SEBX-CE-T1-1A

Connection Diagrams

252-PSF
— 252-PSG Relay
Contact Set 1 Contact Set 2
m h
14 11 12 22 21 24
PROTECTOR 1'0
/
el *24 (@) % unbal
\22 57\15
P era SET
110*.12 $ 5 Note: No neutral connection is required
N
Seconds
(e} [0]
DELAY
L1 L2 L3
Input
—
2001 Web: www.crompton.invensys.com « Email: crompton.info@invensys.com
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Weidmiiller 3t

Klippon Products

RS30 RS31
Slim single relay modules, 1N/O or 1N/C contact Compact high power single C/O relay modules _
~—r
Input: see ordering data Specifications
Output Max. voltage 250VAC Input: see ordering data
Max. current see ordering data Output: Max. voltage 250V
Max. power ac. load 2000VA Max. current 16A
. dc. load 100w Max. power (res foad) ac 3500VA
Isolation: Input to output 4kV ac eff. de 480W
Terminals: Type GSES Min. switch current/power 1W/100mA
o .
Conductor size; solid 0.5-4.0mm Isolation:  Input to output 4KV ac eff.
flexible  0.5-2.5mm? Terminals:  Type GSES
Conductor size; solid  0.5-4.0mm?
Ordering Data . o flexible 0.5-2.5mm?
Input  Switching Cat No. Insulation stripping length 7mm
/7. Voltage Current
§.° (max) Ordering Data
-~ 12vdc 5A 11294.2 7 Input Input  Cat No.
24vdc 5A 11016.2 5_0 Voltage power
/7 48vdc 5A 11018.2 - - 24Vdc W 11283.6
110vdc 5A 11551.2 48Vdc 1w 11507.6 .
110vdc W 115036
- — //
12Vdc 5A 11295.2 - 6_0
O O 24Vdc 5A 11009.2 . 110Vac 1.2VA  11504.6
// 48Vdc 5A 11011.2 240Vac 1.4VA EA20142
& O 110vdc 5A 11552.2
11QVac 5A 11021.2
O—F—
240Vac 3A EA20140
//
- - 110Vac 5A 11014.2
i o | 240vac _ 3A  EA20141
—

E1/3/2
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Applications

Current measuring
applications to 0.5%
accuracy

Features

Average sensing and
calibrated to indicate the

5 RMS value of a sine wave i
5 with less than 1% 2
distortion
q &
Benefits | e

, fr

Internal power'Is derived |
from the input signal A

Input and output are &%

q Isolated =]

Applications

Current measuring down
to zero Input

Features

Model TAL provides a
current output with a llve
zero (4-20mA)

Single or three phase

§ models |
Benefits

\ Average sensing and

callbrated to Indicate the

3 RMS value of a sinewave

f; with up to 1% distortion

é' Isolatlon is provided

i between Input, output and

: auxiliary

bt W 0 r 41 e R miiace,
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Class 0.5 Paladin Transducers
A.C. Current Average Sensing - Self Powered

Specification

Inputs: 1, 50r 10A AC. 50 or 60 Hz Auxiliary Power:

Output:

Self Powered
0/1, 0/5, 0/10 and 0/20mA

Single Phase Current Transducer. - 1 D.C. Output.

Input A.C. Aux Power 0o/P D.C. Catalogue No.

Connection Diag. s
5A 60Hz Self 0/1mA 253-TAA*.LSFA-C6 1
A.C. Current Average Sensing - Auxiliary
Powered
"\_//
Specification
Inputs: 1,50r10AAC Auxiliary Power:
S0 or 60 Hz AC.:  63.5,100, 110, 120, 220, 240, 250, 380,
OQutput: 01., 0-5, 0-10, 0-20,4.20mA 400, 415, 440 and 480V A.C.
D.C.: 12, 24, 48, 110,120 or 135V D.C. nominal
Single Phase Current Transducer - 1 D.C. Output.
input A.C. A.C. Aux Power 0o/P D.C. Catalogue No. Connection Diag.
5A 60Hz 120V 4/20mA 253-TAL*-LSHG-C6-DG 6
3 Phase Current Transducers - 3 D.C. Outputs.
Input A.C. A.C. Aux Power 0o/P D.C. Catalogue No. Connection Diag.
5A 60 Hz 120v 0/1mA 256-TAS*-LSFA-C6-DG 2
5A 60 Hz 120V 4/20mA 256-TAL*-LSHG-C6-DG 2 o
With multiple analogue outputs, do not common the -ve terminals. _

2001
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Class 0.5 Paladin Transducers
Power Transducers

TR ik a.mu.m««mn.w.wm«-m-‘g

?
;;{

Auxiliary Voltage

power ©
> Soony
v Y
Oscillator
— Vcl?ege L) Ir\negra(ur
Modulator
Measured Voltage A Outout
C t
Pluocuiation
A wide range of Measured Current
transducers to measure all Principle Of Operation
forms of power . . .
These Transducers utilise the well proven mark-space ratio varied by the measured
Featur ‘time division multiplication” method of voltage, and amplitude varied by the
es measuring instantaneous power over a wide measured current, are fed to an integrator
. 3 range of input waveforms. In the self powered and an output amplifier circuit. The D.C.
In single on3 phase & P > S€ P o P P X :
B version the system voltage provides both milliamp signal produced is therefore directly
ba’anceﬂgf unbalanced, i power supply and an input to the voltage proportional to the power input.
| 3 or 4 wire systems E modulation circuit of an oscillator. Square All inputs are isolated by th ¢
. ST inputs are isolated by the use o
g wav from a multi-v
For large voltage ave pulses from a multi-vibrator circuit with a transformers.
/ varlations use the ﬁ
{ auxiliary powered verslons a; Specification
i 3 ,'
. ' input Voitage: 63.5, 110, 120, 150, 208, 220, Auxiliary Power: Self Powered
Benefits i
A 240, 277, 380, 415, 480V A.C.. 63.5, 110, 120, 150, 208, 220,
., . B C t: 1,5, 10A 40, 277, 380, 415, 480V
Self powered units permit ‘%ﬁ%‘ urren 2 3
voltage variations up to }JR Frequency: 50 or 60 or 400Hz D.C.: 12, 24, 48, 120, 135V
+20% of the nominal input E Outputs: 0-1/5/10/20mA
;r:g Measures both Import and ’t"; Catalogue Connection Catalogue Connection
= iy Watt Transducer © No.- Diag. - VAr Transducer No. ° Diag.
[ export power Bk — —
4 Gl Single Phase 256-TWK 14 Single Phase 256-TXK 14
EHBIRLES 3Phase 3 Wire Balanced Load ~ 256-TWL 19 3 Phase 3 Wire Balanced Load  256-TXG 34
et S 3 Phase 4 Wire Balanced Load  256-TWH 24 3 Phase 4 Wire Balanced Load ~ 256-TXH 42
3 Phase 3 Wire Unbalanced Load 256TWM 20 3 Phase 3 Wire Unbalanced Load  256-TXM 20
R 3 Phase 4 Wire Unbalanced Load  256-TXN 40
3 Phase 4 Wire Unbalanced Load 256-TWN™ 35
VA Transducer
3 Phase 3 Wire Balanced Load 256-TWS: 38 - —
(2 Voltage connections) T Single Phase 256-TYK 14
) 3 Phase 3 Wire Balanced Load 256-TYG 41
3 Phase 4 Wire Balanced Load 256-TYH 42
3 Phase 3 Wire Unbalanced Load 256 TYM 20
3 Phase 4 Wire Unbalanced Load  256-TYN 35

Conversion to P.F,

The transducer output, if displayed
on an analogue meter, produces an
inconvenient non-linear scale.
Computer users may find the need
for a linearising program.

Other transducers are available
from Crompton Instruments with a
linearised output if required.

a3 ?-
.
'}.‘ g

2001
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FEATURES

*» Transient Discriminating™ Technology ensures safe operation
during abnormal over-voltage events

= Remote protection status monitoring and LED indication

+ Compact design fits into most switch and
distribution boards

+ Models available for all power distribution systern types

+ High surge rating SOkA ensures long service fife

» COptional Alarm Relay and Surge Counter can be retrofitted
» Easy installation - simply clips onto 35mm DIN rail

s UL1449 tdition 2, UL1283 recognised CSA 22.2, C-Tick

* Surge rated to meet ANSI/IEEE C62.41 Cat A, CatB, Cat
C, AS/NZS 176B-1991 Cat A, B, C

TDF

The new Transient Discriminating™ Filter family of two
port {or series) SPDs offers high performance and reliable
protection from power transients with the convenience
of easy installation on 35mm DIN rail mountings. The
TOF series has been specifically designed and strongly
recommended for protection of critical electronic
equipment with the advantage of a robust performance
against poor voltage regulation.

-t

’ .'I'DF:"S.urge'Filters

The space efficient TDF provides some 65dB attenuation
to transients, which not only improves the products
residual voltage performance, but assists greatly in
reducing the steep rates of voltage and current rise,
providing superior protection for sensitive electronic
equipment.

Units are availabte for 3A, 104 and 20A loads and in a

range of voltages including 110-120V AC/DC and 240V

AC.

ORDERING INFORMATION

[ Item Number Description
TOF-3A-240V TOF.1 PHASE 34,240V
TOF-10A-240V TDF,1 PHASE, 104,240V
TDF-20A-240V TOF.1 PHASE 20A,240V
TOF-3A-120¥ TOF,1 PHASE 3A,120v
TDF-10A-120V TOF,1 PHASE, 104,120V
TDF-204-120V TOF.1 PHASE 20A 120V

28 | CRITEC WWW.erico.com Eﬁ’tﬂ
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Alarm Relay & Surge Counter
ERICO's TDS-AR Alarm Relay is an accessory to the TOF

FEATURES

monitoring systems

TDS Alarm Relay accessory

* For use with externat alarm &

* Potential free change-over contacts

TDS Surge Counter accessory
= No power supply or batteries required to maintain counter

* Electronic indicators ideal for poorly illuminated locations
e UL 1449 Edition 2 Recognised

* Multiple diverters can be monitored by a single TD5-5C

= Accidental erasure prevented by non-resettable counter

and TDS series of surge protection devices. These provide SPECIFICATIONS
internal monitaring and visual indication of their _ .
protection status. The TDS-AR connects to a opto- -;;_Q;igra_ti,bn]_ TDS-AR DAR-275
output and provides a fully isolated potential free Nominal Jine voltage Vms: 90-275 90-275
changeover alarm contact. Contact types: Change over, Change over,
In addition, where the supply voltage is stable the 2A 30V, 2A 30VDC,
DINLINE Alarm Relay (DAR-275) can be installed. Not 250VAC 250VAC
only does it provide the same level of internat " Physicals ]
monitoring and \fisual indication as the TDS-AR, it has - _Eaélﬁ;u} e si;!e DIN 43880 BIN 43880
the added benefit of being more cost effective. Dimensions (W x D x H): %6 x 82 x 70mm 35 x 89 x 70mm
The TDS Surge Counter (TDS-5C) is a companion Wasraniy: 5 years 5 years
product to the surge diverters and can be Listing: UL Recognized -
used for site monitoring, building information
management and predictive maintenance. The TD5- E‘f‘?ﬁ:ﬁﬁ?ﬁiﬁn:_l TDS-5C DSC
Surge Counter allows accurate and reliable recording of ""E T T
. . o aximum count: 9999 9999
the number of fmpulse:_; diverted by monitoring the surge Sensitivily: 3004 8/2005 3004 8/20ys
current flow. it is powered by the surge energy - no
additional power supply or batteries are required. A jﬁ‘i‘am
current transformer provides isolation from the measured EHC[OSG;B_SMEZ DIN 43880 DIN 43880
circuit and allows monitoring of multiple divertersfitters. Dimensions (W x D x H) 35 x 88 x 70mm 36 x 88 x 70 mm
Warranty: 5 years - b years

ORDERING INFORMATION Listing: UL Recognized -

ltem Number Description

TDS-AR DINLINE ALARM RELAY.TDS, 90-275V

TDS-SC DINLINE SURGE COUNTER,TDS WITH CT

DAR-275V " | "DINLINE ALARM RELAY,90V TO 275V

DSC-150V DINLINE SURGE COUNTER, 150V

DSC-275Y DINUINE SURGE COUNTER.275V

e wemsres i s ERICOY | =
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FEATURES

e TD™ Technology for superior service life
¢ Low let-through voltage

e UL1449 Edition 2 Recognised

* Extra fast transient withstand

¢ High over-voltage withstand

TD™ DINLINE

Transient Discriminating™ (TD™) Technology represents
a 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 sensitive electronic equipment.

Meets international EMC/RFI specifications
Multipulse capability

ORDERING INFORMATION

T Operation ]

Nominal Line Voltage:
Frequency:
Leakage Current:
MCQV (Ph-N, Ph-E, N-E):
Max Surge Rating:

8/20us

Energy Rating:
Aggregate Surge Material:
8/20us
UL1449 SVR Rating:
@ 500A
Let-through Voltages:
@ 3KkA 8/20ps
Surge Rated to Meet:

W: T """"!"T"." Oty
g-uAlarms%a_l_n_d,lnqch,t_q

Status Indication:

SPECIFICATIONS
TBSTo-x8-120 TOS10x-X8-277
ihOperationty = | ) e

Nominal Line Voltage: 100-120 Vrms 220-277 Vrms
Frequency: 50 /60 Hz 50760 Hz
Leakage Current: <4 mA
MCOV (Ph-N, Ph-E, N-E). 240 Vrms 480 Vrms
Max Surge Rating:

8/20ys 40kA 80KA 160kA 40kA  80kA 160kA

10/350ps 8kA  16kA  32kA 8kA  16kA 32KA
Energy Rating: 19204 3840J 7680J 1920J 3840J 7680J
Aggregate Surge Material:

8/20us 80kA 160kA 320KA 80kA 160kA 320kA
Let-through Voltages:

@ 3kA 8/20ps < 480V <750V
Let-through Voliages:

@ 20kA 8/20ps < 760V <980V
Surge Rated to Meet: ANSI/IEEE C62.41-1991 Cat A, Band C

Zone 0/, Class B/C

TDS50-xxx Three Mode Range

TD850-120 TD850-240
100-120 Vrms 220-277 Vrms
50/ 60 Hz/DC 50/60 Hz
<02 mA

170 Vims 340 Vims

50kA (20+20+10kA) 50KkA (20+20+10kA)
(L-N, L-G, N-G) (L-N, L-G, N-G)
1390J 13904

58KA

330v 700V

< 500V < 800V

ANSI/IEEE C62.41-1991 Cat A, B Zone 2, Class C

Voltage free contact 2A @ 250VAC

Item Number Description Available with Alarm refay module

TDS 140-25-120 | DINLINE SPD, TDS, 1Ph, 40KA, 120V

TDS 140-25-277 | DINLINE SPD, TDS, 1Ph, 40KA, 277V Temperatue and HUmiGly:  35°C 10 155°C. 0-00%

TDS 180-45-120 | DINLINE SPD, TDS, 1Ph, 80KA, 120V Terminals: 1.0mT¥ to 6.0m?

TDS 180-45-277 | DINLINE SPD, TDS, 1Ph, 80kA, 277V Dimensions (WxDxH): 2M (36mm), 4M (72mm), 8M(144mm)

TDS 1160-85-120 | DINLINE SPD, TDS, 1Ph, 160kA, 120V - Weight: 2009 (2M), 3509 (4M), 700g (8M) .

TDS 1160-85-277 | DINLINE SPD, DS, 1P, 160kA, 277V 'wﬂ'“gi‘ gL“eCOQ“'ZEG Component AS3260, 1EC950. C Tick

TDS50-120™ || DINLINE SPD, TDS, 1Ph; 3M, 20+20+10KA, 120V aranty: years ‘-

TDS50-240 | DINLINE SPD, TDS, 1Ph, 30, 20+20+10kA, 240V
¢ )
CRITEC www.erico.com ERICLT | =
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mm inch

TH63-THE64 our Meters

H63-TH64

Hour Meters:

Compact size ofers more panel space.
Wide measurement range.

Simple instatlation.

High performance motor with 50/60 Hz selection.

Rotary indicator.

Time measurement of leased equipment, management of
compact equipment operation, maintenance management
of various equipment, etc.

THE3 {withaut reset funén’on) THB4 (with reset function)

PRODUCT TYPE

SPECIFICATIONS

Part No. | Rated operating | Max; poiwer,, TH63 TH64
] "| Fvoltage - .| consumption’| {without reset) {wlith reset)
@ TH6:33.' 12V AC 12VAC 24V AC 48V AC, 100 V AC, 115
{ITrs3a 24V AC 10 120 V AC, 200 V AC, 220 V AC, 240 V AC
I:ggf 1;3 3 ﬁg 85 to 115% of rated operating voltage
TH&3 types THSSé' 0V AC Approx. ggtggg 9 50/60 Hz (selectable by switch)
{without reset} 1.5W ' i -
THE37 | 11510 120 V AC hours Min. 100 ME
‘TH(-532 00V AC Between live and dead meial paris
2,000 Vrm,
TH633_, 220V AC Between live and deadsmetal pars
THE39 240V AC . 10 G (4 times on 3 axes}
THE43 12V AC 100 G (5 times on 3 axes)
THB44 24 VAC 10 to 55 Hz: 1 cycle/min double amplitude
TH645 43V AC af 0.5 mm {10 min on 3 axes)
TH641 100V AC 010 55 deg.
mi"rgg’;? THE46 110V AC ?gp,:,?"‘ 9999.9 1010 +50°C < 1at0 + 122°F
THB47 | 11510120 V AC hours -301a +60°C -2210 + 140 F
THe42 | 200V AC mis Max.85% RH B
TH648 220V AC Counting. direction Addition (UP)
THeaS | 2s0vAC | |\

X F '|'ﬂ1ldmnss f 4550
r }) @ ﬁuc;?:m 197 10 3;4 inch- [ ]
-lr ,
24 :
945 : 103 ROS ortess'| -
[ ———n Dlgﬁ: 1 -
= . = “ 1
( 1#90 . 7 "ns'g :
2.598

WIRING I

DIAGRAM

Far measuring

enargrzed lime of lpad

For measuring operation lime of load

Single E
phase
—e

Dur melet

Switch (Linked
wilh ¢lutch)

EOU' meter I

Thige [—e v
phases(— ¢ .
: —a

- —
'{ Load i —

5 Switch (Linked
with ¢lulch}

Note: Belore oper
frequency a

\he inslallation site,

htion, check that the Hz selector is sel lo Ihe- power ling

MOUNTlNG

. Cut a 22.28x45¢%F mm (B7a; "* # 1,772, % mch) opening in the panel.

2, Swing the mounting spring 10 the rear of the hour meter and fit Ihe hour meter
into the panel opening. (There is no need to detach the mounting spring from
the hour meter.) If the panelis 50 9 mm 187 1o .254 inch thick, move ihe
mounting spring to the other hole toward the rear ol the hour meter

3. Swing the mounting spring to the front of the hour meter to secure the bour
meter to the panel.

4. Wire the supplied quick connectors
and connect (o the hour meter. Be
sure 1o use the supplied insulating
sleeves to cover the connectors,

Fasten

V%

DIMENSI(

DNS

mm nch

ity for THE4 type)

|7 nfemmm(c

Rotary indicator

® Panel cutout dimensions
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240 Series DIN Panel Meters

Moving Coil D.C. Ammeters and Voltmeters

Accuracy: Class 1.5
Ratirgs:

Ammeters:  100pA to 254,
{200uA for 05 madel)
4,/20mA suppressed
zera
40A for mode’
243/244.01A

voitmeters:  50mv to BOOV
1/5V suppressed
zero
50, 60, 75, 100,
150mV for use with
shunis

lmpedance:

Ammeters:  75mV internal shunt
above 60mA

Vollméters: 100081V above 1V

Further details on our T-Sheet T118
available on request.

Model
Bezel Size mm 48 72 96 144
Scale length mm 42 65 94 145
Product Code
Ammeters 242-89A 243-01A 24401A 246-10A
Ammeters
suppressed zero  242-89R  243-01R 244-01R  246-10R
Voltmeters 242-89V 24301V 24401V 246-10V
Voltmeters
suppressed zero  242-895  243-.01% 244015 246108
Maode!
Bezel Size mm 48 72 96 144
Scale length mm 72 112 150 230
Product Code
Ammeter 242-05A 243054 24405A 246-05A
Ammeters
suppressed zero  242-05R 24305R 244.05R 246-05R
Voltmeters 24205V 24305V 24403V 24605V
Voltmeters
suppressed zero  242-055 243085 244055 246-05S
D.C. Voltmeter D.C. Amimeter
Direct Connected With Shunt
-0 0 qeXel QO
L L
+ Q + ]
—-—«——g — g

Moving Coil Dual D.C. Ammeters and
Voitmeters

Model

Beze! Size mm 96
Scale length mm 94
Product Code

Ammeters 244-80M
Volimeters 244-80€

A

Dual D.C. Ammeter

1€

@

Dual D.C. Voitmeter

Accuracy: Class 1.5
Ratings: 3 @
D.C. Current; 10QpA to 25A direcl connecled —E) B
4;20mA suppressed zero.
D.C. volts: 50mV to 600V
1/5 volt suppressed zero * *
50, 60, 75, 150mv for use with shunts,
2001 Web: www.crempton.invensys.com = Emaifl:
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Features

| Glompton |
] ;

Moving Coil Meters are
suitable for all D.C.
systems

The iinear scale is
calibrated down to zero
and the accuracy
maintained down to 10%

High currents are
measured with separate
shunts and suitably scaled
indicators

Suppressed, centre and
offset zero models are
available

Application

Features

Two instruments can be
used to measure a wide
range of currents and
voltages

Benefits

Dual instruments save -
both space and time by
requiring only one pane!l
cut-aut

The 244-8B0M allows for
independent measurement
of two D.C. currents in
one case

The 244-80E allows for
independent measurement
of two D.C. voitages in
one case
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240 Series DIN Panel Meters

~ .
Moving fron A.C. Ammeters and Voltmeters
Model
. Bezei Size mm 48 72 96 144
i Scale length mm 42 65 94 145
Product Code
E A.C. ammeter 242-75A  243-02A 24&02/\ 246-07A
! x2 overload ammeter 242-752 243022 244-055 246072
x3 overload ammeter 242-753 243-023 244023 246-073
x5 overload ammeter 242-755 243-025 244025 246-075
x6 overload ammeter 242-756 243026 244026 246-076
Low load ammeter 243-02H 244-02H
A.C. voltmeter 242-75V 24302V 24402V 246-07V
Low middle voltmeter 243-02M  244-02M
Accuracy: Ciass 1.5 Ratings:
Frequency: 50 or 60Hz, (400Hz on request) Ammeters: 0.5A to 100A A.C. direct
— Burden at 50Hz: connected (40A for 242-75A
Ammeters: 0.5VA and 246-07A). Maximum
Voltmeters: Up to 4.5VA maximum system voltage 72,0V A-C.
Low load / high middle
maximum 10A
Voltmeters: 6V to 600V
Model
Bezel Size mm 48 72 96 144
Scale length mm 72 112 150 230
Product Code
Ammeter 242-03A 243-03A 244-03A 246-03A
x2 overload ammeters  242-032 243032 244032 246-032
x3 overload ammeters  242-033 243033 244.033 246034
x5 overload ammeters  242-035 243-035 244.035 246-035
x6 overload ammeters  242-036 243-036 244-036 246-036
Low load ammeters 243-03H 244-03H
Voltmeter 24203V 243-03V  244-03V  246-03V
Accuracy: Class 1.5 Ratings:
h Frequency: 50 or 60Hz. Ammeters: 0.5A to 25A A.C. direct
{400Hz on request) connected
Burden at 50Hz: Maximum system voltage
Ammeters: 1.5VA 7T20VAC.
Voltmeters: 4.5VA maximum Low load / high middle
(maximum 10A)
Voltmeters: 6V to 600V A.C.
A.C. Ammeter A.C. Voltmeter
Direct Connected C.7. Connected
Line/Line Voltage  Line/Neutral Voltage
O
7 T 00| |00
o
L1 L
L2 LIS o L L
3 A L2 P
- D
Direct Connected C.T. Connected L3 A
N 5}
O Cﬁ (f O
" 'xqb .
A
[} 5
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Features

frompton i}
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Designed to measure A.C.
current or voltage. These
meters indicate true r.m.s.
values and are substantially
independent of system
waveform

Can be used to measure
D.C. at reduced accuracy

Scales are callbrated
down to 20%. Ammeters
can have overload scales
x2, x3, x5 or x6 for motor
start duty

Heavy damping is available
as an option

Ammeters can be scaled
for use with -/1A or -/5A
Current Transformers

Voitmeters can be scaled
for use with Voltage
Transformers



SAK 2.5/35
750V 27A

SP192 Eariiaca St sane SRE-Suike hineaksiamerair Er e K"ppon Progucts
SAK 4/35 SAK 6/35
750V 36A 750V 47A

— 49.5 (melamine) —e-
—=—— 45 (polyamide) —-—

Thickness 6mm

Thlcknass

1o ™
50 (melaming) —e—
45 (polyamide) —*

6. 5mm

|-+—— 50 (melamine)
[~e— 45 (polyamide} —*

Thlcknass Bmm _

' 038046 (ORANGE 132366) 044366 038056 .

038048 044368 038058

038042 044362 038052
S L L R

038340

038340

038340

067620 | 1S 35 067620 067620
049800 | TS 35 049800 049800
R R R S R R A T

EW 35 (8.5) EW 35 (85) 038356

AP(1 5) 046056 | A (1. (ORANGE 010516) 01 1796 AP(1 5 01 1796
AP (1.5) 046058 | AP (1.5) 011798 | AP(15) 011798
AP (1.5) 027852 | AP (1.5) 011792 | AP(1.5) 011792
e R R i K : Y MR SR ORI

W (1.5 030286 | TW(1.5) 013016 TW (1.5) 13016
TW(1.5) 030288 | TW (1.5) 013018 | TW(1.5) 013018
W (2.9) 030282 | TW(2.5) 013012 | TW{25) 013012

031916 031916 031916

\. “‘d ._‘ e’ " e _ LA NHk 28 L '- 'v '1: o A it !‘4 55 TP '." '“ RS X ’ i ;“: Vi .
aL 015590 | QL2 013060 QL2 019430
~N_3 015600 | QL 3 013070 | QL 3 019440
L4 015610 | QL 4 013080 | QL4 019450
QL 10 033810 [ QL 10 033820 | QL 10 033830
VH 8 026670 | VH 135 024850 | vH 12 024900
BS (M3 x 15) 035900 | BS (M3 x 20) 030300 | BS(M3x 20) 030300

Captive on screw

Captive on

screw

Captive on screw

N 24 o
VL2 019700 019470
VH 19 028510 028510
BS (M3 x 25) 029250 029250
, SS 016440 016440
PS 230 018040 PS 2.3@ 018040 029950
SiB 85 028060 | StB 14 016860 016990

R R R e e R R

AD 4 032560 AD 4 037610 AD 4 037600
BSK (M3 x 22) 012830 | BSK (M3 x 22) 012890 | BSK (M3 x 22) 012890

04850

048530

048530

048556

048566

048566

PRI o

A e R R R B N R S
DEKAFIX — Section T6 DEKAFIX — Section T6 DEKAFIX — Section T6
E—— [
T e A Y P S TR
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SAKT 1/35
440V 25A

SAKT 1/35
440V 25A

SAKT 2/35
440V 25A

Thickness 8mm Thickness Bmm 111icknessm3m|fr|.'l I -
T R R R e R s S G DR
0.5-10 05-10 0.5-10

05-6 05-6

12

TS 35 038340 | TS 35 038340 | TS 35 038340
7535 067620 | 1535 067620 | TS 35 067620
7535 049800 | 7535 049800 | 15 35 043800
EW 35 (8.5) 038356 | EW 35 (85) 038356 | EW 35(8.5) 038356

b

014672

e

024292

024292

035366

035366

R
019430 430
QL 3 019440 | QL3 019440 019440
QL 4 019450 | QL 4 019450 019450
aL 10 033830 | OL 10 033830 033830
VH 135 024850 | VH 135 024850 | VH 135 024850
BS (M3 x 20) 030300 | BS (M3 x 20) 7030300 | BS (M3 x 20) 030300
Vs 2 030730 | QVS 2 030730 | GvS2 030730
Vs 3 032930 | V5 3 032930 | QVS3 032930
VS 4 030740 | Qvs 4 030740 | QVS 4 030740
vH 19 031800 | vH 19 031800 | vH 19 031800
BS (M3 x 25.5) 033470 | BS (M3 x 255) 033470 | BS (M3 x 25.5) 033470
QB 2 D20570 QB 2 020570
QB 3 020580 QB 3 020580
QB 4 020590 QB 4 020590
QB 10 034380 QB 10 034380
VL2 019470 019470
VH 19 028510 | VH 19 028510
BS (M3 x 25) 029250 | BS (M3 x 25) 029250 -
S5 S5 016440
| LTRLE i

048540 048540 | ADP 3 048540
HP 4 ‘ 048586 048586 | HP 4 048586
e S R N e R AR 3 SR E T e

DEXKAFIX — Seclion 16

DEKAFIX — Seciion 76

Q-Pulse Id TMS911
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Fuse fittings to AS2005.21.2 - 1990 BS88: Part 2: 1988 660 volts A.C./D.C.
Approved by leading Authorities and used in equipment approved by Lloyds.

SAFETY FEATURES

Full Shrouding for personnel safety and complete
compliance with the direct contact electric shock.

Insulating sleeves are fitted to front connected fuse
bases to provide increased protection at the cable
entry point.

Separate base contact insulating shrouds of great

— strength and flexibility ensure that no ‘live’ metal

is dangerously exposed when the fuse carrier is removed
— this enables an outgoing circuit to be cabled with
complete safety to personnel and with continuity of supply
to other circuits.

Anti-vibration features protect against release of a
fuse-carrier due to vibration in service. In the

400 amp size this includes a safety catch which

automatically locks on the insertion of the fuse carrier.

FIG. 1 Front connected fuse base with

¥| terminal shroud removed for cabling. 54
A W TR TS - D LRI R AR AR 6

oy

re-entry.

e

diameter.

4 and the moulding.

ST A AT S ¥ T O S . T A B W

FIG. 2 Cut-away view of 63 amp front
connected contact assembly.

| SPECIAL FEATURES

1 20, 32, 63 & 100 amp fuse fittings

Perfect alignment of contacts with single-screw fixing
achieved by registration on facets in moulding.

Large contact area and anti-vibration feature
incorporated in brass contacts of accurate dimensions.

| Tapered shank of fuse link fixing screw ensures easy

Safety shroud (cut-away to show base contact) made
from moulded red nylon of great strength and flexibility.

Patented non-twist cable clamping screw of large

Lasting contact pressure ensured by backing stirrups
which are located by the shape of the base contact

Carrier and base moulded from flame retardant,
non-hygroscopic phenolic.

Q-Pulse Id TMS911 Active 10/12/2014
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RED SPOT
200 & 400 amp fuse fittings

High quality mouldings, safety shrouds and
precision made copper contacts ensure
reliable operation.

Additional special features

Through grip handle for maximum
control.

Silver plated contacts with generous
cross section.

Guides to ensure parallel action on i
insertion or withdrawal of fuse carrier. ¢

E] Patented non-twist cable clamping
screws of large diameter on the 200 a

and cable clamping plate on the 400 amp

fuse holders prevent damage to cables.

g Terminal screw locking device,

— incorporating the principle used in the
twelve sided spanner, can be fitted to the
hexagon head of the terminal screw,
whatever its position when fully tightened,
by using one of the two positions provided
for locating the captive screw (arrowed in
FIG. 3)

FIG. 3 Front connected 200 amp RED SPOT fuse base with ;
shroud removed and with moulding partly cut-away to shov
silver-plated base contact and terminal screw locking device.

FIG. 4 Front connected 400 amp RED SPOT fuse fitting with
moulding partly cut-away to show silver-plated contact, red

nylon shroud and cable clamping device.

LIST NUMBERS

.for ordering purposes
Standard Colours: Black & White (RS20 — RS100)

Q-Pulse Id TMS9?11

. Alternative e of connection
Rating P
amp FRONT BACK FRONT/BACK BACK WIRED
20 RS20H * RS20P RS20PH RS20BW
32 RS32H RS32P RS32PH RS32BW
63 . RS63H RS63P RS63PH RS63BW
100 RS100H RS100P RS100PH RS100BW 1
200 RS200H RS200P RS200PH
400 RS400H RS400P RS400PH
r'AvaiIable with sealed terminal shrouds. List Nos: RS100H-S, RS1008W-S  * For Din Rail Mounting order DIN Rail Adaptor Part No: 588 9020-010.

lllustrations & dimensions shown on pages 5, 6,7 & 8

Active 10/12/2014

Page 120 of 310



SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

H.R.C. FUSE LINKS ACCOMMODATED

Extended range of Type 'T' to BS.88:Part 2: & A52005.21.2

TKF250 & 315 §
TKM250 & 315A
TM355 & 400A

Fuse fitting Type 'T' 10 for motor circuit protection. (660 volts a.c.)
rating BS.88:Part 2 List No. Current rating Rating for
amp & AS52005.21.2 amp motor starting amp
20 NIT2-20A NIT20M25 20 25
(550 volts a.c.) NIT20M32 20 32
(415 volts a.c)
32 TIA2-32A TIA32M35 32 35
TIA32M40 3z . 40
TIA32MS0 32 50
TIA32MB3 32 63
63 TIAZ2-32A TIS63M80 B3 80
TIS35-63A TIS63M100 63 100
100 TIAZ2-32A F TCP100M125 100 125
TIS35-63A 1 TCP100M160 100 160
TCP80 & 100A TCP100M200 100 200
200 TBC2-63A
TC80 & 100A TF200M250 200 250
TF125-200A “TF200M315 200 315
400 TBC2-63A § TM400M450 400 450
TC80 & 100§
TF125-200 §

* 550 volts a.c.

# Adaptor plate required Type ‘A" 5BB3306-010
§ Adaptor plale requifed Type 'B' 5§BB9307-010

Note: For tull detzils on Type 'T' tuse links, including D.C. periormance,
ptease refer 1o Publicalion |EF/401 or PSPO0Q0

T

T

O G O R e T Tl TRV T MR WA T 5 AT

FIG. 5 Front connected §3 amp fuse fitting

Q-Pulse Id TMS9?11

A e

SRR LA L i WU ok bt T 2P IT S

METHOD OF CABLING

Front connected fuse fittings
1) Remove red nylon insulating shroud to release cable

sleeve.

2) Remove cable sleeve.
3) Fit cable sleeve over cable.
4) Fit conductor into fuse base terminal and tighten cable
clamping screw to secure. If flexible cables are used, their
relatively fine strands may be given increased protection
by the use of thin wall copper ferrules cver the conducter
ends. The following should be taken into account:
a) The inside diameter of the thin wall copper ferrule
should match that of the bared conductor end as
closely as possible.
b) The length of the thin wall copper ferrule should
match that of the tunnel in the fuse base terminal.
¢) The wall thickness of the ferrule should be thin encugh
for the ferrule to be compressed by the tightening of the
cable clamping screw. The flexible conductors will then
be consclidated within the deformed ferrule.
5) Replace red nylon shroud taking care that it holds
the cable sleeve in position by locating the shroud in

the groove provided in the sleeves.

RS 100 H-S & RS 100 BW-S (COUNCIL SEALABLE)
8) Fit nylen screw through the red nylon shroud with the
heads of the screws against the shrouds. Fasten the

wingnuts on to the fuse fitting base.

Active 10/12/2014

Page 121 of 310




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

20 amp RED SPOT Fuse Fittings

FRONT CONNECTED

FRONT/BACK CONNECTED

BACK CONNECTED — SURFACE

A r—— C; —-1 r—— C, Lo D { c,
r -.1 r—— 22— r—— Z —--J ] e ] o
(EL_,_J. T

O ‘ ] T F 8TUDS 1—

O K

o 1 _ A X £
H
P L
TERMINALS ACCOMMODATE
CABLES UP TO 10 sg.mm. DIAMETER OF
CABLE HOLE
IN BASE CONTACT
A B C, C, D E F G H J K L X Y Y, Z
27.0 79.0 54.0 | 55.0 63 35 M6 13.5 15.0 16 22.0 29 6.0 5.6 6.6 37

PANEL DRILLING DIMENSIONS
Viewed From Front Of Panel

ONE HOLE TO TAKE
M5 cheesehead
FIXING SCREW

RS20P & RS20PH

17.5mm.

17.5mm.

TWO 14 mm. DIA.
HOLES TO CLEAR
BUSHINGS (ONE ONLY
FOR RS20PH)

Q-Pulse Id TMS9?11
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32, 63 & 100 amp RED SPOT Fuse Fittings

FRONT CONMECTED

FRONT/BACK CONNECTEDQ

r ﬁ
I_. .
3+]

F STUD

G DIA.

BACK CONMECTECQ

c } o
—
| | {
=T
L —=d
y E
G DIA.
- FSTUDSJ
é%k
-t

TERMINALS ACCOMMODATE CABLES UP TO:.

Diameter of ‘ 16 sq.mm. 32 amp.
cable hole in 50 sq.mm. 63 amp.
Gase coniact 70 s3q.mm. 100 amp.
Rating
amp A 8 C D E F G H J K L X Y r4
32 mm 32 103 70 81.0 73 M8 17.5 15 22 15 29 6.2 5.6 49
63 mm 35 110 75 840 78 M8 17.5 15 24 16 29 8.5 5.6 54
100 mim 51 140 100 87 94 M10 22 15 28 23 32 t2.7 7.2 74
Viewed From Front Of Panel
AS100P
RS63P angd
asazp and RS100PH
AS32H and RS32PH RS63H RS63Ph 4
¢ cL U r
A n —4
! [
r rjé <O
o I b i VoW
i i !
4 ! o -1 } ' l T_t b
TR T : v
Iy ! w
| r
1 /& .
i b M-
|
TWO HOLES TwQ 18 mm OlA, TWO 24 mm DCIA.
TO TAKE M5 TWO 19 mm DIA. TWQ HOLES TO TAKE HOLES TO CLEAR TWC HOLES TO TAKE HOLES TO CLEAR
cheasehead HOLES TO CLEAR M5 cheesahead BUSHINGS {ONE ONLY

FIXING SCREWS

M6 chessahead BUSHINGS {OME ONLY

BUSHINGS FOR RSP FIXING SCREWS FOR RS32PH) FIXJNG SCREWS FOR RS100PH)
N p Q R s T u v w
mm |7 g4 3.2 36.5 41.3 52.4 51.6 9.5 “11.1 46,8

Q-Pulse Id TMS9?11
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RED SPOT

Fuse Fittings

200 amp

FRONT CONNECTED FRONT/BACK CONNECTED BACK CONNECTED 200 amp | 400 amp
A _c ¢ ——4— 0 — mm | mm
{—_ —{l r_ ;:—ll 2 '—’| coa |
[ | _""_ A b A 70 98
O
FSTU B 216 2540
D C 4365 192
D 95 114
° 4
LK ol E 1715 140
- e
TERMINALS ACCOMMODATE g'AAE:ALEETPEigL%F F M12 M16
CABLES UP TO 120 sq.mm. IN BASE CONTACT
G 25 32
400 amp | oo 2
e A —a le | | |
A | el | anp— D“’l J 32 | 3865
O | | Ot~ l .
S 2 —f } 1— K 22 57
Y - y =
l L 32 38
B £
GO M 1000 151
K X 16 21
5 : ng!
H | 1
-— M F STUDS Y 95 32
LT l Cl
J DIAMETER OF
TERMINALS ACCOMMODATE CABLE HOLE Z 84 130
CABLES UP TO 240 sq. mm. IN BASE CONTACT
PANEL DRILLING DIMENSIONS
Viewed From Front Of Panel
RS200P RS400H RS400P
RS200H and and
RS200Ph ¢ RS400PH
¢ ¢
N ¢ P-| te Lo P
ro N - l.[ R P-sf ole la- P
- PR
i Al L] e |
; : : : 2 HOLES D),
.$I | $+__l @ | | TO TAKE |'€>T |
A IO B S B D s il W W) Y
TN PP Thae. TITYT
i T Q | | screws | | @
- Ld )
< ld
- N TWQ HOLES 35 mm. DIA.
TO CLEAR BUSHINGS
) TWO 27 mm DIA. (ONE ONLY FOR RS400PH)
TWO HQLES TO TAKE HOLES TO CLEAR
M6 cheesehead BUSHINGS (ONE ONLY
FIXING SCREWS FOR RS200PH)
N P Q P Q
mm 191 286 857 mm 270 69.9

Q-Pulse Id TMS911
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BT T

RED SPOT H.R.C. Fuse Fittings
BACK WIRED PANEL MOUNTED

¢ ¢
o ! |
- 4 s
i
DT
l\‘\ i E
8 g%(\ +€1 %
i e
berel
L -
=) | T
RS20 BW ONLY AS 32, 63 & 100 BW
All dimensions in millimetres
Rating
TYPE Amp A B C D E F G H J K L
DIA
RS20BW 20 27 80 54 6 30 30 - - 8 To Suit 37
M5
RS32BW 32 32 103 70 6 40 40 3.2 6,4 8 M5 49
RS63BW 63 35 110 75 6 40 46 3,2 6,4 8 M5 54
RS100BW 100 51 140 100 7 50 50 11 9,5 16 M6 74

Fuse fittings are to be from a range
having 20A, 32A, 63A, 100A, 200A and
400A rated fittings.

D All fuse fittings are to be rated 660 Volts
—“ and accept bolt-in type HRC fuse links.

They are required to be fully shrouded, cable
ferrules for front entry type should be

supplied as standard. Associated HRC fuse links shall be rated

at 80kA 550/660VAC and be ASTA 20
The design shall be such that when certified.
removing or replacing a fuse carrier,
it shall not be possible to touch the top Fuse fittings are to be Red Spot type, or
- contact (line) when the bottom contact (load) equivalent. HRC fuse link shall be either
is inserted into the base and therefore alive. GEC or English Electric Type T or equivalent.

GECALSTHOM

RBONRRC T DA T SR

Industrial Products Division, GEC ALSTHOM Australia Limited (Incorporated in NSW)
25 Princes Road, Regents Park NSW 2143 - PO. Box 22 Regents Park NSW 2143 - Telex 20729 - Telephone (02) 645 0777 - Fax (02) 645 1608

SYDNEY BRISBANE MELBOURNE PERTH . ADELAIDE: 'HOBART NEWCASTLE
(02) 645 0777  (07) 268 4344 (03) 561 2566 (09) 277 4844 (08) 373 3766 (002) 34 5133 (049) 61 1224

AT RPN o 8 e SRR (5, A RN R 0y S RIS S | RINIORRG L R - Vi B

8 "PSP0O014

Q-Pulse Id TMS911 Active 10/12/2014 Page 125 of 310




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

KRAUS & NAIMER

BLUE LINE SWITCHGEAR

Switch Types
CA4, CA4-1, CA10, CA11, CA20, CA25
CA10B, CA11B, CA20B, CA25B

© 6 6 © @ 9o

compact design with the smallest escutcheon plate size of 30 x 30 mm (1.181” x 1.181”)
finger-proof according to VDE 0106 part 100 and VBG 4

open terminals which are accessible from both sides

captive plué-minus screws and screwdriver guide
“high switching capacity

contacts with gold platirig (switch types CA4 and CA4-1)

Q-Pulse Id TMS911

mm
Dimensions inch ’
Panel mounting EF E22 E/EF
b
L & 02
D w @2
_Cmax D7 _ “‘"fcf)_l i 20 '
79’
f i ] o
i
< J— -
3 H @ & A B C D1 02 E F M
! o o CAd, CA4-1 30 28 4 32 B-N -
1 1.18 1.10 .16 .13 31 -.43
“ " oF CA10. CANl 48 43 a4 5 15-19 430 36 15
— - - - 1.89 1.69 .16 20 .59..75 142 .06
CA20 48 45 a4 5 15.19 30 36 15
189 177 .16 20 .59-75 1.17 1.42 06
CA2s 48 4 4 5 1519 30 .
189 1.81 16 20 .59-.75 1.7
CA10B.CA11B, {64 56 4 5 19.22 - 48 3
CA20B,CA258 | 252 220 .16 20 .75-87 189 .12
Single hole mounting
FS1/ FS2/
FT1 FT2 FH3 FS4
Cmaox.
1 "~ 1
T CA4  CA10
\ 1o _T ! Caa-1 CAV  CA20 CA25
1 e’ — bl ! ® 30 49 49 49
i _J_ | 118 193 1.93 193
j s 28 43 45 46
|7 110 169 177 181
D A" _l — M o _| 5 6 6 6
' 20 24 24 24
295 39 39 39
1.16 1.54 1.54 1.54
125 20 20 20
4 79 79 .79
FH3... | - 27 27 27
1.07 107 1.07
Base mou nting Front mounting Rear mounting
Cmax
N
,
e |l
i
TTWYTTT | A B C D1 D2 D3 E M
o | e CA10. CAI1 48 43 105 41 5 B8-15 36 4
H 189 169 41 .16 20 .31-.59 142 .16
of CA20 48 45 105 41 5 8-15 36 4
189 1.77 41 .16 20 31-.59 1.42 .16
CA25 48 46 105 41 5 B8-15 36 4
189 1.81 .41 .16 20 .a1-.59 142 .16
CA10B,CA11B, [ 64 56 135 41 5 10-15 48 35
CA20B,CA258 | 252 220 53 .16 .20 .39-.59 1.89 .14
i i Stages -
Dimensions L 1 2 3 4 5 6 7 8 9 10 11 12
CAa4, CA4-1 30 38 46 54 62 70 78 86 94
1.18 1.50 1.81 2.13 2.44 2.76 3.07 3.39 3.70
CA10 317 412 50,7 602 69.7 79.2 88.7 98.2 107.7 17.2 1267 1362
1.25 1.62 2.0 237 2.74 342 3.49 387 424 461 4.99 5.36
CA11 349 476 603 730 85,7 98,4 111 1238 136.5 149.2 1619 1746
: 1.37 1.87 237 2.87 3.37 3.87 4.37 4.87 5.37 5.87 6.37 6.87
CA20 35,9 84.6 61,3 74 86.7 99.4 121 124.8 137.5 150.2 1629 1758
1.41 1.91 2.41 291 4 o 4.41 4,91 5.41 5.91 6.41 6.91
CA2s 37.2 51,2 65.2 79.2 93,2 107.2 121,2 1352 149,2 163,2 1772 1912
1.44 2.02 2,57 3.12 3.67 4.22 4.77 532 5.87 6.43 6.98 7.53
CA10B 37.9 47.4 56.9 66.4 759 85.4 949 104,4 139 123.4 1329 1424
1.49 187 2.24 261 299 3.36 374 41 4.48 4.86 5.23 5.61
cA1B 41,1 538 66,5 792 91,9 104,6 17.3 130 142,7 155,4 168.1 180.8
1.62 2.2 262 312 3.62 4.12 4.62 5.12 5.62 6.12 6.62 7.2
CA20B 421 548 67.5 80.2 929 105,6 118,3 13 1437 156.4 169.1 1818
1.66 2.16 2.66 3.16 3.66 4.16 4.66 5.16 5.66 6.16 6.66 7.16
CA25B 43,4 57.4 71.4 85,4 99.4 113,4 1274 1414 155,4 169,4 183.4 1974
171 2.26 2.81 3.36 3.81 4.46 5.01 5.56 6.1 6.66 7.21 7.76

. australian solenoid co. pty. ltd.

379 Liverpool Road, ASHFIELD, N.S.W. 2131
P. O. Box 1093, ASHFIELD, N.S.W. 1800
Tel: (02) 9797-7333 - Fax: (02) 9797-0092

J
!
!
i

i

j
i
i

|

POA A126 GB
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Construction Data Switch Types CA4 CA10 CA11  CA20 CA25 Essential Mounting For
CA4-1 CA10B CA11B CA20B CA25B Code |type
. : . . Rated Insulation Voltage U IEC 60947-3", EN 6§0947-3% .
The terminals of the CA-series cam switches are accessible ' VDE 0660 part 107" v laso 630 690 690 690 Panel mounting
from bath sides. This is an advantage in cases where the SEVY v 380 660 660 660 690 E two hole p/m
switch is prewired for installation or in cases where the 8?5?\.?3?( o g 288{380 igg ggg ggg 300 CA4 P
terminal wiring cannot be done in the seqluen'ce of the stage. EF CA4-1 two hole p/m
The compact design, the excellent switching capabilities || Rated Impulse Withstand Voltage U, kv |4 6 6 6 6 Protection |P 65
under AC-15, ﬂ_\C-S resp. AC-23A and the obwousfly‘unllmlted Aated Thermal Current 11, EC 60947.3, EN 60947.3 Sinale ho! -
number of switch developments are characteristic for the VDE 0660 part 107 A 10 20 20 25 32 ingle hole mounting
CA switches and exceed the requirements of IEC 60947-3 SEVY 380V |A 0 20 20 32 2 gg”:nbr':ed with 16 anc
: _ 660 V |A 10/- 16712 16/12  25/25  32/32
and VDE 0660 part 107. : UL/Canada A |10 209 20 30 30 Protection IP 65
_ FS1 "w/c escutcheon plate
CA switches of this series are supplied with open terminals ?g‘z?fpiga?:‘)hha‘ C:"fe_":_'. oads  TEC 60947-3. EN 60947-3
. . . . - witching of resistive loads -3, -
and protected against accidentai finger contact in including moderate overloads ~ VDE 0660 part 107 A w0 20 20 25 32 h
accordance with VDE 0106 part 100 (VBG 4). Captive plus- FS2 | CA4 — with escutcheon plate
minus terminal screws and integrated screwdriver guides || AC-1  Resistive or low SEVY oV A w0 1618 25 32 CA4-1 130 x 30 mm
facilitate wiring inductive loads 660V |A - 12 12 20 32
AC-15  Switching of control I\;EC 60947-3, EN 60947-3 FSa with escutcheon plate
The CA4 and CA4-1 switches offer maximum space saving devices, contactors, DE 0660 220V-240V |A 2.5 5 5 8 12 30 x 39 mm
R . ) . valves etc. part 107 380V-440V |A 15 4 4 5 6
benefits. A CA4 or a CA4-1 switch in E mounting 1 stage
long and 2 contacts fits into 30 x 30 mm cubicle. The |} Pilot Duty UL/Canada® Heavy {VAC |300 300 600 600 300
additional length of any further stage is 8 mm. CAd and (] 00 Resistive or low UL/Canada® A {10 200 209 30 30 CA10  |Panel mounting
CA4-1 contacts are supplied standard with gold plating || Rating  inductive loads CA11 Protection IP 65
(CAd =1, CA4-1 =35 ). o i CA20 .
Resistive loads/Maotor load CEE A 4/2 10/6 10/6 16/10 - E22 CA25 two hole p/m
_ . . . NEMKQ A 642 10/6 - 20110 -
Single hole mounting according to EN 50007 with protection _ CA10
IP 65 is suitable for either 16/22 mm (CA4, CA4-1) or ﬁl::rtrilécshilzlt:rotectlon (gL-characteristic) A 10 25 25 35 35 SN
22 mm (CA10-CA258B) diameter holes and is available with | | gated shon-time withstand current (1s-current) A |eo 140 140 280 480 EF gﬁgg tour hole ofm
key operator, if required. urhole p
Rated Utilization Category IEC 60947-3, EN 60947-3 821?5
L . VDE 0660 part 107
Switching angle of CA switches may be 30°, 45°, 60° or P CAZ20B
90°. Switch types CA4 and CA4-1 are available with up to | [ AC-3 qifel;t'fiﬂtn"“:*?n?rt%ﬂing- gggﬁ;e ggg 3-3383 o ;g 25 gs ‘;5 15-15 CAZ25B
. B . star-aeita startl - , s 3 '
18 contacts. CA10-CAZ25B switches are available with up 500 V _ 5.5 55 75 1 Single hole mounting
to 24 contacts, 660 V-650 V - 55 55 7.5 11 22 mm
' 1 phase 110V 0,3 06 06 1.5 2.2 Protection IP 65
: . 4 . V-240 V | kW 4
A wide range of optional extras and enclosures is available. 2 pole :2328 V-idg v 8?2 g,z g,z g,? 55
AC-23A Frequent switching of 3 phase 220 V-240 V 1.8 3,7 37 55 7.5 FT1 w/o escutcheon plate
moters or other high 3 pole 380 V-44Q0 V |kW |3 75 7.5 11 15
. X inductive loads 500 V - 7.5 7.5 1" 15
Your order should include the following data; neue 660 V-690 V . 75 7.5 11 15 CA10 _
. . . ) 1 phase BRI 0,37 0,75 0.75 1,5 2.2 FT2 CA11 with escutcheon plate
1. Switch type (selection according to the following tables) 2 pole 220 V-240 V (kW 0,75 25 25 3 4 CA20 48 x 48
. . . 380 V-440 V 1,1 3z 3z 55 7.5
2. Switching program (order a prescribed form for special CA25
programs) Ratings UlL/Canada
3. Mounting type Standard motor load 120V 0.75 1,5 1,5 3 FH3 with escutcheon plate
DOL-Rating 3 phase 240V [HP 1 3 3 7.5 10 64 x 64 mm
4. Escutcheon plate and handle (similar AC-3) 3 pole 480 vV - - 5 10
600 V . - 5 10 -
5. Optional extras
120V 033 05 0.5 1,5 2
1 phase 240V 0,75 1 1 3 5
2 pole 277V [HP (075 2 2 3 5
480 V - - 2 5 -
600 V 2 5 -
Max. Permissible Wire Gage 2x 2x 2x 2x 2x CA10 Base mounting
single-core or stranded wire mm? |1,5 2,5 25 4 6 CA11 Protection IP 40
AWG [14 12 12 10 g CA20
. CA25
- flexible wire . 2x 2x 2x ox 2y VE CA10B |four hole p/m
{sieeving in accordance with DiN 46228) mmz |15 25 - 25 4 4 CA11B
( ) 25 @5 (25  (4) CA20B
.. AWG (16 14 14 12 10 CA25B

1) Valid for lines with grounded common peutral termination, overvotlage category Hl, pollution degree 3. Values for other supply systems on
request. 2) Vatid for CA4 only. 3) Inlernational Standards and Approvals, refer to Calaleg 100, page 39. 4) Canada max, 16 A.
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TemBreak

Total Protection, Complete Gontrol
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Fast Break Mechanism (FBM)

EXCEPTIONAL CURRENT HIGH SPEED,
LIMITING QUICK-BREAKING HIGHLY-EFFICIENT
PERFORMANCE BREAKING ACHIEVED!

TERASAKI's ingenuity on current is reflected in the

new Fast Break Mechanism (FBM) of the TemBreak series.

Achigving high-speed, highly-efficient breaking. Its

The Current Limiting, Quick-Breaking Performance of
TemBreak provides exceptional cument-limiting characteristics
that have not been possible with existing moulded case circuit
breakers. The current-limiting charactenstics of TemBreak
products, up to 800A frame, are outstanding.

REMARKABLE CURRENT
— LIMITING FEATURE

MULTI-PROTECTIVE
FUNCTIONS!!

By 8-Bit CPU

Terasaki's 28 yaars of achievemnents in the fiald of
alecironic is “second ip none"”. In pariicular, its
microcomputer lon engineening has a “first class
record” of supplying compider systems, of high, cost-
performance io a vanely of industrial plants over the past
10 years.
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- Contact
Status
Iindicator

Trip Button
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TemBreak contains advanced technology for
precise protection co-ordination, anticipating
the requirements of commercial buildings and
automated factories.

Multiple Protective Functions Protective Characteristics
Incorporating A Wide Range of Are Readily Co-ordinated
Pick-Up Current and Time-delay With Those of Thermal-
Magnetic MCCBs and
Fuses. (The adjustable short
time-delay trip has a ramp in
its characteristic curve)

TemBreak Meets All Major

Stanclasds Unified Dimensions Simplifies
Distribution Board Design
Based Standards
IEC PUB 157-1 Part 1/Infemational Tﬁ“ﬂﬁwmmmﬁm

distribution boards. Unified dimensions include:
asziwm.m T gt e v i A
BS 4752 Part 1/British Standard *Depth of XS100NS is 68mm

VDE 0860/Verband Deutscher Elet - _—

CEl 17.5/Comitato Electrotecnico taliano

MNEMA AB-1/National Electrical Manufacturers Association

JIS C8 370/Japanese Industrial Standards

TemBreak’s Adjustable Rated
Current Type (Meets IEC
Standards) And Is Available In A
Wide Range For Plant Applications

Plug in Mounting Blocks,

(for Switchboard use) is IP-20,as defined in IEC Pub, 529.
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Ensuring Service, Maintaining Quality

Y< TemBreak is Available In 3-pole
or 4-pole Construction

¥¢ Internal Accessories Are Common

E-. To All
*The Accessories Are Plug-in Type For
- 8 Easy Exchange

e Auxiliary Switches e Alarm Switches e Shunt Trip
e Undervoltage Trip

Augxiliary Switch

: Inwmaﬁonal bols are used (colour for status
Contact Status Indication b Wgh g o?g.#l})m

I(ON) TRIP O(OFF)

:: amn

“Reliable Indication Mechanism” for Safety  Handle

The operating handle indicates the O (OFF) position the fixed and moving contact is achieved
ONLYwhanmmuimdiaolaﬂngcﬂstanoe.bm (Noeadrahdicaﬁonlsmoesaary)
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TemBreak

A new generation of MCCBs procuring a
major evolution in low voltage distribution
systems. Each model provides refined
characteristics, incorporating true r.m.s.
detection and ensuring the reliability

necessary for the efficient functioning of a

system.

%  UNAFFECTED BY HARMONICS
v UNIFIED DIMENSIONS
%  J3and 4 POLE CONSTRUCTIONS

[XE1600ME |

QfPulse Id TMS911

Active 10/12/2014

TemBreak series
38 types

FRAME (A)

* One pole type

1

.
L u

-a— Breaker typa |

415V AC
(IEC 157-1 -
BS 47521,

CEI 17-5) [F=T]

~— 380V AC (IEC 1

BS 4752-1, GEI
-s— Rated current
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Ensuring Service, Maintaining Quality

’71011!1—25_1 160 225/250 400 600/630 800 1250 1600 2000 2500

[
. .
| J | !
I — e =

-«— Electronic type TemBreak

Indicates breaker fitted with
microcomputerised protective
system.

Note: (1] Available on indent only.
Q-Pulse Id TMS911 Active 10/12/2014 Page 136 of 319
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Precise Protection Co-ordination

TemBreak Profile (gectronic type)

Each electronic type TemBreak product is fitted with an
electronic protective device using an 8-bit microprocessor, to
provide full protective functions necessary for upgrading
low-voltage distribution systems and for achieving the highest
reliability in operation.

Operation Unaffected By Harmonics
Semiconductor controlled power equipment in a distribution
system can be a source of harmonic currents, which can cause
malfunctioning in other equipment within the system.

The TemBreak's electronic protective device is designed to
detect, true r.m.s. value of the load current Therefore, remaining
unaffected by harmonics.

TemBreak's electronic protective device consists of a number
of flat-package ICs, which are compactly mounted,
using high-density double-surface mounting, the most advanced surface mount technology.

Protective Characteristics of TemBreak (ectronic type)

The protective characteristics include: trip, an adjustable ground fault trip and an adjustable
An adjustable long time-delay (For general industrial plants  pre-trip alarm.

and for generator protection). An adjustable short time-delay 3 : .

trip (for co-ordination with existing solid-state trip and thermal  NOTE: The ground fautt trip and pre-trip alarm can not

magnetic trip breakers or fuses). An adjustable instantaneous be used simultaneously in a single breaker.
Adjustable long time-delay trip (LTD) Adjustable short tlme-delay trlp (STD)
For general industrial applications For co-ordination with existing solid-state
—
U.ﬂ.‘)/ \U.QS
08y  io
el
The pick-up current (1,) of I | | ' I
mIIOD. gs. 90,95 to
2 2
270 g

03—

The LTD time delay at 01—
600% of the rated current

(1, is adjustable from; 5, |
| 10, 15, 20 10 30 secs |
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Adjustable instantaneous trip (INST) Adjustable ground fault trip (GFT)

Continuously Continuously

2 adustable adjustabie

£ g

2

g

=
: 08—
|| 002 - arl—\
| | I | |
| 300 1200 10 40

Percent x [lo] Percent x in]

For co-ordination with thermal-magnetic trip breakers or fuses. Ad]ustd:le pre-trlp alarm (PTA)
b
= \
\ T

The PTA pick-up current

(I¥) is adjustable from 70,
80, 90 to 100% of the

Tripping time

0.2 70 100 source is required)

0 H/ - \U.Eﬁ
| o\ Jos

The STD has a ime current characteristic of breakers or fuses. it has a definite ime-delay
FT = constant’ (ramp characteristic) for characteristic at current levels above 1000%
| e | optimum co-ordination with conventional of the rated current (o)
200 lhimo thermal-magnetic type moulded case circuit
Percent x
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Precise Protection Co-ordination

1
|
[
i
|
|
I
:
]
1
i
i
|
|
1
:
i
|
|
L
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LONG TIME SHORT TIME | INSTANTANEOUS | GROUND FAULT [ PRE TRIP ALARM
0.9 6 -
N CUR .'l.'r:ii/ = '\[:.Qh 4p — \H e l] 0.2, 03
| * 08y lio| N To| A by | €
|

- I lo o by xlo i

- |

15 0.2 0.3

CT RATED CUR. 3E CUR. ) > ™ L.20 (0150 ™ 0.25 0.2, ¢ 04
T RATED CUR BASE CU TIME r[/ \u JLJ/ \u / \

1 1600 FYRE™ 1600 FYEss i Al s l. o\ Jos

5G ]
TEST IN 0.8 OFF ON |Te SEC

SHORT TIME 141

A In

0.63 %% 1.0 I SEC I: SEC
] ‘! L] at K q ]
- -II ik 10
=E | pick uP BN
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TemBreak

OCR CHECKER

_-___‘_-“"'—"——-—.
TYPE: Thig=3

TemBreak OCR checker, type TNS-1, is an easy-to-use
instrument for field testing the trip functions of the electronic
type TemBreak circuit breakers.

It checks the pick-up current and tripping time values of the
functions (LTD, STD, INST and GFT)

The values are indicated digitally on a 3-digit LED display

Power Source 100-110VAC or 220-240VALC,
single phase, 50/60Hz 30VA
Dimensions: 200mm(W) x B4mm (H] x 130mm (D)
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NI ELeCTRICAL ENGINEERING PRODUCTS PTY LTD

A.C.N. 004 304 812
MELBOURNE:
43-67 River Street, Richmond, Victoria 3121. Telephone: (03) 429 2999
P.O. Box 199, Richmond, 3121
Fax (03) 429 1075
SYDNEY:
30-34 Day Street North, Silverwater, New South Wales 2141,  Telephone: (02) 748 3444
F.O. Box 259 Ermington, 2115
Fax: (02) 648 4353
BRISBANE: .
25 Turbo Drive, Coorparoo, Queensiand 4151 Telephone: {07) 891 6008
P.O. Box 1127, Coorparco DC, 4151
Fax; (07) 831 6133
ADELAIDE;
50 Croydon Road, Keswick, South Australia 5035 Telephone: (08) 297 9055
Fax: (08) 371 0362
PERTH:
38-42 Railway Pde., Bayswater, Western Australia 6053 Telephone; {09) 271 8666
Fax: (09) 272 3905
NEWCASTLE:
57 Crescent Road, Waratah, New South Wales 2298 Telephone: (049) 60 2220
P.O. Box 326, Mayfield 2304
Fax: {043) 60 2203
TOWNSVILLE:
62 Leyland Street, Garbutt, Queensland 4814 Telephone: (077) 79 0700
Fax: (077) 75 1457
ROCKHAMFTON:
208 Denison Street, Rockhampton, Queensland 4700 Telephone: (079) 27 2277
Fax: (079) 22 2947
TOOWOOMBA:

Cnr Carroll 8t. & Struan Crt.,Toowoomba, Queensland 4350 Telephone: (076) 34 4799
: Fax: (076) 33 1796

AGENTS:

HOBART:
H.M. Bamford (Hobart), 199 Harrington Sireet, Hobart, Tasmania 7000
Telephone: (002) 34 9299  Fax: (002} 31 1693

LAUNCESTON:

H.M. Bamford (Launceston), 59 Garfield Street, Launcesion, Tasmania 7250
Telephone; {003) 44 8811 Fax: (003) 44 4069

DARWIN;

J. Blackwood & Son Ltd., Mataram Street, Winnellie, N.T. 0820
Telephone: (089) 84 4255 Fax: (D&9) 84 3945
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NHR

NHF was formed in 1968 for the purpose
of manufacturing, importing and
merchandising a wide range of specialised
electrical switchgear, motor control gear
and other technical electrical products for
Australian industry.

NHP is a wholly Auvstralian owned
company and exclusively represents a
considerable number of owverseas
companies. These companies manu-
facture complementary equipment to the
NHP programme, which includes locally
manufactured products in Melbourne.

The head office and Melbourne sales
organisation is situated at Richmond, with
branch offices in Sydney, Brisbane,
Adelaide, Perth, Newcastle, Townsville,
Rockhampton, Toowoomba, CGairns and
Darwin,

The company also has an office in New Zealand primarily involved in the supply of Terasaki circuil breakers and panelboards

MHP iz also represented by agents in Hobarl, Launceston and Burnie. NHP products are stocked and distributed through mare than
500 centres Australia wide.

Due to this extensive national sales and service network, the company is able to continue a policy of supplying an extensive range of technical
elactrical equipment, supported by substantial stocks and competent service on a national basis,

All branch offices and agents are connected to the on-line computer network centred in Malbourne. Experienced engineers are also available to
assist customers, throughout Australia and to advise on all technical aspects and application requirements of equipment.

MHF is a supplier fo the full spectrum of industry which uses industrial type electrical equipment, including mining and general industries,
electrical contractors and government departments.

It is the continuing policy of the company to Improve both the range and quality of products and services available for the Australian market.
Experienced enginearing and management personnel continually visit world centres to ensure that the organisation keeps pace with technological
advances, research and development and modern marketing technigques.

Stromberg

strimberg is located in Vaasa, Finland. For
many years the company has been a major
part of the manufacturing heart of this city
The picture right, shows Strémberg Park -
such is the size of this multifaceted
glectrical manufacturing company. The
inset picture shows the entrance to the
switchgear factory.

Stromberg began business on July 24th
1889 when Gottfrid Strémberg walked into
the Helsinki City Administrative Court to
register the electric company he had just
founded. The young engineer had in mind
some technical improvements with which
he could make better direct current
dynamos and electrical lighting install-
ations than his rivals.

The unofficial motto of the new company
was, "good workmanship and the best raw
materials”. Over a century later the ideas of
the founder of Strdrmberg live on. The company’s own innovations are still the basis of production. Technical know how and product develppment
in response to customer needs are maintained and remain the key principles in the company's operations. Through this technical expertise,
research and development Stromberg has recently expanded their research and development of switch fuse and load-break switches.

This has resulted in the introduction of a substantial number of new products for the world market, including the new OH handle range, 05 switch
fuse and OT small load-break switches. Many of the developments shown in this catalogue are world innovations and have created a new
standard in switch design and application. NHP assists Stromberg with its developments to ensure that the Australian market's needs are met
with products that suit, NHP's representation of Stromberg stems from the late seventies.
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Stromberg
Index
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St:ﬁmberg PowerLine NHP

Switch fuses 0S, OESA
Overview

New machine directive IEC204 (EN6024)

The range of Strimberg PawerLine switch fuses have heen designed to comply wirh the
above IEC204 directive. Part of this standard requires thar the rared impulse wirhstand
voltage (Uimp) exceeds 8kV. By complying with this standard ic allows the swirch fuses o
be installed in many environmental conditions, system voltages and installation categories.,

Reliable handle indication

As part of the development of the Surdmberg PowerLine switch fuse, reliable handle
indication reduces the risk of accidents in the case of contact welding. In the first case, the
fused device will cut off the maximum current to a level which will prevent contact Fediatie indicailion of comlatt posttion on both the
welding. In the event that contact welding was to occur, the mechanism is designed so as handlle and on the switch body

the handle will not wrn to the "OFF" position, it will always return towards the "ON"
position therefore maintaining the door interlock

Safety for the user

The switch fuse can withstand high short circuit currents several times with anly the low
cost fuse element requiring replacerent, Depending on the range, as the fuse is isolated
on both sides and the door can only be opened when the switch fuse is in the "OFF"
position, Addirional safety is provided by the padlocking capahilities of the switch fuse.
The switch fuse handle can be lacked in the off position which will dliminate the
passibility of closing the circuit during maintenance procedures or accidental closure

of the switch fuse,

Switch fuses

Track resistant material

All marerials used in the manufacrure of the Powerline swirch fuse range are of rrack
resistant marerial according ro IEC112. The construction of the anerF.ine range is
designed to withstand the iigh hear and humidicy of the ropics as well as the extreme
cold of the arcric conditions. The unit can be used in any condition berween these twao
limits.

Changing the fuse is safe a5 the fusa ks an
isolated on both sloas of te fuse, The fusas and the

N ew p istul h an d I e ran g e D H swilch fuse do not nesd any arc blowing spece. This

contribues 1 Spa0e Sawing in ihe design of maor

for switch fuse and load-break switches v

The new handle designs provided by Stromberg have a number of fearures, DESIGN

» MNew modern design. AWARD

> All handles 1P 65 ot wiNnER

handles 11 65 protection, 1 99 7 '

» Defeatable door interlocking, . .

» Double insulation.

» Homogeneous range of handles for swirches fram 16A 1o 800 amps. -

» Handle indication via "ON/OFF” as well as 1-0.

» Colour availablitiy is black as standard, or safery yellow/red design. INOUSTRIE FORLM
DESIGH HANNOVER

> Hanover design award achieved in 1997 awarded by the Indusery Forum

The hangie achieved the Indusiry Forum Design award

Dresign Germany, o e

The handie can be padiocksd it DFF position wilh
three padiocks. thus preventing door from apening,
and the closing of the circod! in mainfenance sifualions.
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— Stromberg Switchline

Load-break switches OT, OETL
Overview

The Stuémberg Switchline range of load-break switches are designed ro meer internarional
standards readily accepred by countries throughour the world.

| standards are IECGG4, 269 & 204,

Applications
The Stréimberg Swirchline load-break swirches are designed o perform as:

Related standards ®
All Seromberg Switchline load-break switches comply with IEC247-1 & 3. Orher related

| EMA

EUR

Switch disconnectors (IEC947 and VDEGGO) g
Moator circuir swirches (AC23 rarings up to 1000 voles) @

Main switches (VDEO113)

Local safery switches (VDE0GG0, S54280605, KY 117-79)
Recyclable malerials are used and in production

Special switches (IE earthing devices)

Bushar couplers (IE OETL 2500 K3/3)

Track resistant material process envirnmental aspecis are considered during
Ihe produClion process.

YYYVyYYyYyy

European machine directives
(IEC 204, EN 60204 compliant)

The rated impulse withstand volage (Uimp) exceeds 8kV allowing pracrically free
installation for all physical environments, system voltages and installation categories,

Environmentally friendly

All Seréémberg products are designed using the latest information on environmentally
friendly materials. An example of which is, cadmium, which is not used in any of the
contacts, thus, heavy metal pollution in the environment is reduced. All plastics used in
the design of the Striimberg Switchline range are fully recyclable.

All materials used in the manufacture of the Switchline switch load-break range are of tack
resistant material according o IEC112. The construction of the Switchline range is
designed to withstand the high heat and humidity of the tropics as well as the extreme cold
of the arctic conditions. The unit can be used in any condition berween these two limits,

Total operator safety

The Seriimberg Switchline load-break swirches can handle many electrical situations where 2 B
circuit faulr levels are up to 100kA. The handles used are part of the Striimberg :
homogenous range allowing from 45 mm to 275 mm handles to be used. All handles have
the following fearures:

Mew modern design

Standard IPG5 protection

Defeatable door interlocking Machanical interlock

—
o
o
|
g
o
=
1)
ot
=
uh
=
=
-
2]
=
1)
W

Diauble insularion

Handle indication via “ON/OFF" as well as -0

Colour availabiliry is black as standard or safery yellow/red design

Hanover design award achieved in 1997 awarded by the Industry Farum Design of
Germany.

YYyYyyvyyy

As part of the development of the Strbmberg Switchline load-break switches handle
indication reduces the risk of accidents. In the event that conract welding, was to occur,
the mechanism is designed so the handle will not turn to the "OFF” position, 1t will
always return to the “ON" position, therefore, maintaining the door intedack “ON"
position.

Auxiliary contacts, electrical interlocks, mechanical inrerlocks and various arachments for
interlacking, contribute to the safe use of the Stréimberg range.

I 1 COMacts are waldod fogether, Ing Rangie Joes ot
daviata from (N position mare fan 45°

8 : £310
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Stromberg Po:;erLine

Switch fuses 0S, OESA - IEC 947

Technical data

| Technical data according to IEC 947 for OS, OESA switch-disconnector-fuses

| OESA Mini
Switch size A 32
Ratad insulation voltage Paollution degrea 3 W 1000
Diglectnic strength S0 He, 1 min kV 10
Rated impulse withsland voltage L4 12
Rated theomal current in ambient 40 °C / In opaon air AW 3235
max. fuse power dissipation ') In anclosura AlW 3236
In encloguene with solid links A a2
..with minimum cable cross section Cu mm B
Ratad cperational voltage AC-20 and DC-20 v 1000
Rated cperational currenl, AC 21A up o 500V A 32
3 Rated operalional curment, A 228 up fo 500V A az
Rated operational curreni, AC 234 up 1o SO0V A 32
Rated oparational current / poles in sares 48V A Jar2
DG 21A 110-220V A 322
440V A 324
S00- TS50V A
1000V A
Rated cperational current / poles in series 48V A 242
DG 234 110-220V A 322
AW A 24
500-750V A
1000V A
Rated operational powear, AC 2347 %)
- The kW-ratings are accurale for 3 phase 1500 R.PM. standard
asynchronouws motors 415Y kW 15
Rated breaking capacity in category AC 23A up to 500V A 256
Rated breaking capacity / poles in series up to 220V A 12852
in category DG 23 4400 A 128/4
SO0 TRV A
1000V A
Rated conditional short-circuil current r.m.s. B0 kA, 415V KA 8
and cormesponding max. allowed cut-off current, peak- values 100 KA, 500V kA 75
- The cut-off cumenis refer 1o single phase fuse lesiz 50 kA, GOV kA, [
= Fuse salection lables on request
Ratad shan-tima withatand curmant, 1s. R.M.S. -valua KA 1
Rated capacilor power 400N kovar 15
- The capacitor rating of the switch fuse is imited by the fusa link 416V kvar 15
Power loss | pole With rated cument, without fuse W 2
Mechankcal endurance Divicker by two lor operation cycles Oper, 20000
[ Fuse types, |EC 269-2 DIN 43820 -
[ B3 8A Al
-sizefdiztance of fuse link bolls- frm Ma/a4.5
Woight withoul accossonos 3-pole switch luses kg 0.7
4-pola switch fusas kg 0.9
Built-in tarminal size Cu mime 0.5...10
Terminal boll size Metric thread diameter x length mm*
Terminga! tightening torgue Counter torque required Wm 2
Fusa-links bolts tghtaning tarue Hm 2
Ompearating orque Typical for 3-pole swilch fuses Hm 3

PowerLine, 0S
32 63
1000 1000
10 10
12 12
3275 6375
X275 BT &
40 85
10 18
1000 1000
a2 83
a2 63
3z 63
) y |
b i)
l] ":I
) 3
‘l )
n |
) 9
l]. 'l:.
. |
i 9
13 30
504 504
'1 |
4 y|
Y )
9 )
17 17
17 17
14 14
25 25
i, i)
b |
1 4
20000 20000
00 00
AZ-A3 AZ-A3
M&/73 Ma73
1.3 1.3
1.6 1.6
2.5..25 25.25
3.5 a5
a5 3.5
4 4

Hobes: ) Ambient lemporalune 80 "5 devaling 20%. Mounting on "ooiling”™: devaling 10%. Mounling on sall, hokeontal fuses: derating 5%

) Utilisation calegory B,

'} Some fuse Enks Bmit thise figures funher, SIAMng current CRARACIINEICS MUt Do Considened Sapanalady.

*) DESA Minl, use 4-pole swiiches with 2 + 2 paralisl contacts in series.

"y Camn should ba takon in the selpction of swiiches for motor applications. In many cases the moior swiiching capabiity paceeds that
ol e maxirmum size of hese at e swilch cen carmy. In hoese cases it s wise to choose e buse fiest [perhaps 8 mobor gtan typa)

and then cheose a suitable switch thal can physically carmy that fuse.

) AviaRabls Upon requast.

12
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Stromberg PowerLine

Switch fuses 0S, OESA - IEC 947
Technical data

3276
=75
40

TR0

33
32/4

15

12813

1.5

15
16

07
20000

AZ-AZ
M7

25.25

3.5

OESA
63 100
750 750
B a8
12 12
GAT.5 12512
637.5 12812
75 125
16 =0
760 780
63 125
B3 125
63 100
63 12573
B34 125/4°
833 1253
1004 ™
30 55
504 200
25613 403
40004
12 23
= 8 17
B 14
2 5
30 &0
az 55
4 5
20000 20000
00 00
AZ-A3 AZ-Ad
M5T3 ME/T3, Ma5d
1.6 18
14 2.3
25.25
MBx25
5 15...22
3.5 M5:3.5 / M8:10
3 5

160
750
12
160012

1358
160

750
180
160
100

1603
RLO T

160V
100447

55
800

64013
400/

MBx25

15..22
10

200

1 000
10
12

20022
200/22
280
g5

1000

2002
20072
200v2
20073
20074

110

10002
100052
1000/3

n 32 o H58

16000

B1-B2
M1

6.8
7.8

BT OxAD
30.. 44

15
2

PowerLine, OESA
250 315 400
1 000 1000 1 000
10 10 10
12 12 12
25032 A1632 40045
250/23, 230v27 o2 400034, 360537
315 a00 450
120 185 240
1000 1000 1000
250 s 400
250 N5 400
250 3156 400
25072 sz AN
26072 3152 4002
25002 AL 40002
25013 3153 40053
2604 154 400/4
2502 162 400/2
25002 3152 40002
2502 3152 40002
25063 315/ 40073
140 180 230
2000 3200 3200
100002 160052 16002
10002 1600/2 160072
100003 T800/3 16003
40 40 40
40 40 40
35 35 a5
8 10 10
105 145 180
116 160 200
1n 13 30
16000 16000 160040
1 2
B1-82 B1-83 B1-B4
MET M MaA1
6.9 7.3 T8
T.a B3 BE
M1 0ucad M1 D0 M10x40
30..44 30..44 30..44
15 15 15
22 22 22

630

1 000
10
12

BE0EN
600045, STOS0
TO0
2x185

1000
630
830
630

R302
G302

340
5760
J200v2
J20002
320003
320074
5
Fi-)
G0
16

260
270

55
10000
3

ci1-C2
MI10/133, 184

155
18.0

M12x40
50..75

40
28

800

1000
10
12

B8OOGS
Taves

2x240

38D
5760
320072
A0
32007
320004
75
75
16

310

10000

C1-C3
MDA, 184

17.0
21.0

M12x40

50...75
40

]

n
@
0
3
-
o
3]
2
=
wn
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Stromberg Switchline

Load-break switches / switch-disconnectors OT, OETL - IEC 947
Technical data

OETL
200 250 315 400 630 800 1000 1250 | 1600 | 2500 | 3150
!
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 ]
12 12 12 12 12 12 B 8 B8 8 8 I
250 315 350 500 630 800 1000 1250 1600 2500 3150
200 270 315 500 630 720 1000 1250 1600 2300 2600
175 220 260 410 500 600 900 1000 1250 1950 2300
200 250 315 500 630 800 1000 1250 1600 2500 ) 31504)
200 250 315 400 630 B30
200 250 315 500 630 800 1000 1250 1600 1600 ) 1600 %)
200 250 250 400 400 400
200 250 315 500 630 720 800 800 800 800 9) BOO )
125 125 125 200 200 200
200/2 250/2 315/2
200/2 250/2 315/2
200/2 250/2 315/2
200/3 250/3 315/3
. 200/4 250/4 315/4
200/2 260/2 315/2
200/2 250/2 315/2
200/2 250/2 315/2
200/3 250/3 315/3
200/4 250/4 315/4
55 75 90 132 180 200 250 250 250 250 250
110 132 160 200 315 355 400 400 400 400 400
132 160 200 315 355 400 450 450 450 450 450
170 200 250 315 355 355
100 100 100 100 50 50 80 50 50 50 50 50
400 400 400 500 630 | 800 800
0
500/690 500/690 500/690 500/690 500/690 500/690 690 690 690 690 690 ()]
100/50 100/50 100/50 100/50 100/50 100/50 45 45 45 50 50 A o=
400 400 400 500 80O ") B0OO ") 2
30 30 30 33 62 62 E
)]
35 35 35 65 80 80 105 105 105 105/140 10s/140 |
Q
o
17.5 17.5 17.5 35 38 38 100 100 100 110 110 '?
8 8 8 17 17 h b 2 80 80 80 80 80 -t?}
1600 2000 2520 4800 5040 5780 6400 6400 6400 6400 6400 3
1600 2000 2520 4000 4640 4800 6400 6400 6400 6400 6400
| 1600 2000 2520 2800 2800 2800 25007 25007) 25007 4800 %) 4800°%)
90 110 140 250 300 330
135 170 210 400 450 500
1000 1000 1000 1000 1000 500 500 500 500 100 %) 1009
16000 16000 16000 10000 10000 10000 6000 6000 6000 1200 1200
, 3.0 3.0 3.0 52 6.2 6.2 16.3 16.3 17.5 v a7
| 3.7 3.7 3.7 6.4 7.6 7.6 20.5 205 22.5 47 47
a5 hb 8.5 13 22 40 2r 40 67 90 140
8.2 8.2 B2 17 21 21 21 21 21 50 50
Bx25 10x30 10x30 10x40 12x40 12x40 12x60 12x60 12x60 12x60 12x60
=~ = Standards Approvals
i) PI0O.65 IEC 947 / 1, 3, |EC 408, BS 5419, VDE 0660 ASTA NEMKO Finnish Electrical Inspectorate
5 ] VDE 0113, UL 508, UL 98, SS 4280605 SEMKO DEMKO Underwriters Laboratories (UL)
: IEC 408 CSAC22.2 No. 4 and 14 KEMA Polish Register of Shipping
T sized KY 119-79. Det Norske Veritas Det Norske Veritas Lioyd's He?m?' of Shi,:pin% o i
Bureau Veritas Bureau Veritas Register of Shipping of the USSR Detailed information
Canadian Standards Association (CSA) on request.

Active 10/12/2014

Page 160 of 31§



SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

Stromberg PowerlLine NP

Switch fuses 0S, OESA - 32...160A
Ordering information

BS-pattern 32...160

DESA 32 mini switches includa black IPG5S handle (DHBESJS) black [P 65 handle (DHBES.JE) with 1-0v0n-0H indication and
with 1-0/0n-0ff indication and shatt (OXPSX150) length 150mm,  shaft (OXPEX120) length 210 mm, mounting depth H=200,,.280,

mounting depth H=245...328mm. Protected tunnel terminats OESA 100 and 160 switchas inclida terminal halt kit, black IP 65
IP20. handbs (OHEBOJE) with -0/00-08 indication and shatt

08 32 and 63 swilches includes black 1FGS handie (DHBRS.M6) [I:I):Pﬁ}ﬂm] length 210 mm, maunting depth H=200. . 280

with 10 0n-0ff indication and a shaft (OXPEX150) length Optinnal handles and shafte - Refer page 26 o 27,

150mm, mounting depth He141., 260mm. Protactad tunnel

tarminals (P20, Auxiurion —Fatr a0 2.
i DESA 32 and 63 swilches have protected tunnef terminats IP 20 A Syt For oo 21,
OFSA PIAT mini g Dimenslonal diagrams — Refer page 43 o 47,
] Cal. Mo, Humiser i Rated " Rated npesational curren | weight Fuze
palex operational {open] rated nprralinnal pewor in cabegory with fype
w woltnge AC 238, IEC 947 package
= ACZ3 aw
= w 1 [RAw] gl 1B5|
= DESA 32 P3 AT-H mini 3 B30 a7 115 07 A1
— - DEEA 32 P4 A1-H mini ] 04
n ESA 32 P3 F1-H mini 3 ; m—— 07 | mks
) 0812 B12 1 B0 a2 15 13 A7 A3
w 0532 822 Y 4 18
DESARZ G 3 620 a N5 1.6 [¥]
; (7] DESA 32 G4 19 1.8
0532 .63 _12 (BS & DIN palter) | orsamovz 3 o L
06 B3 B12 3 80 63 £330 13 A2 A3
0% 63 B2 ) 4 650 63 | 16
DEEAEI B1 3 §30 a3 | Ea0 16 Al A3
DESA £3 G4 4y 15
(ESA &3 GV 4 1.9
DESA 100 B1 3 620 125 10055 2z AZ. A3, A
DESA 100 G4 41 28
7] DESA 100 G¥31 'l 24
DESA 160 B3 3 ] 160 100758 F¥] 81, B2
DEZA 180 B4 47 25

DESA 100 67 (RS paftam)

DIN-pattern 32...160

05 32 and 63 switches includes biack IPGS handle (OHBE5JE) DESA 125 and 160 switches inclieds terminal balt kit, black

with 1-0/0n-08 indication and a zhaft (0XP5X150) length IPES handie (OHBBOJG) with 1-0/0n-0ff indication and shatt
150mm, maunting depth H=141...260mm. Protected tunnel (OXPEX150) length 150 mm, mounting depth H = 145...220.
terminals IF20. Optional handles and shalis - Refer page 26 to 27.
DESA B3 switches have protected funnel terminals, black IPES Buziliaries - Rafer page 22
{OHBESM6) handie with 1-0/0n-0f indication and shaft Fuse salection - Fisfer page 21.
(OXPEX150) 13, length 150 mm. mounting depth H = 140...220. Dimensional diagrams - Refer page 43 to 47.
" Gat. M. Humbar of Rnted Ith Fated aparational correnl | Welght Fose
OESA 00-160 (DN pattern
paierm) paded aptraianal {opea) rabed oparational power in cabegory wilh e
- waltage AL Z3A | BEC 047 package
us ! A 23 415v
ol e |
P 0832012 3 690 2z | N5 13 |
TR 05 32022 7) 4 15
| !!!l'l o we: | 3 "B 5] T 13 ]
et 0563 022°) i 15
Outhoard shalt. OESA B3 B4 & 03, D4 1] 0ESA 00-63 ] 600 ] 5330 . T %
[2] OESA00-83 A4 [4-switched neutral | 18
7] 0ESA 08125 i G50 125 155 72 [
[ 1] OESA 00 125 A [4-swalcied peutral ag
L] DESA 00-180 R T o) 160 10055 [T [

Fourth poles - to suit OS switch fuses

Snap on maunting to laft side of swich

. M. Remariy

105 PaN ) Swinchid lourth pole suRable for 05 32...63 3 pose BS and DN types
05 PaB [Fusid fowith pode Euitabie for 05 32...63 3 pols BS bype anky

08 PAD Fuzed Tosarth pole suitable Tor 05 32, . B3 3 pole DIN type only

Meler: ') Utilisation category B
N The lowrth pole in BESA 32 1860 bs provided with & solid link, which can be replaced by & fuse link
Inboard shalts loe [N switch tuses available on indent
(ESA sidle pperated fype, see pane 19 " The fourth pole = 0532, B3 is provided with 2 solid ink. Fusible ourth poles availzble om indent basis
i) dvalablo on indent ooy

|

16 )
L Q-Pulse Id TMS911 Active 10/12/2014 NE=R:0




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

Q-Pulse Id TMS911 Active 10/12/2014 Page 162 of 310



SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manuall

Stromberg PowerLine

Back connect terminals — Switch fuses OESA 32...80
Ordering information

Back connect, BS-pattern 32...160

OESA 32 and B3 switches the normal terminats are protected funnel  Oplional handles and shafs — Roler page 26 to 27,
terminals, the back connection terminals (cable size 6,35 mmY)  Awxiifarias - Rafer page 22.
include bol kit. Switches include biack IPB5 handle (OHBESJG) With  pyes ealaetion — Raler page 21.

I-CHON-DFF indication and shaft (OXPEX210) length 210mm. i
OESA 100 and 168 switches includa tarminal ol kit black (g5 Dimanslonal disgrams - Refer page 53 to 33.

handle ((SHEB0UG) with 1-0/ON-OFF indication and shaft Fuse covers (nol Included with 32... 150 smp switches - page 24.
(OXPEX210) length 210mm.
ilcat Mo Mambee ol Ratea Iih Rated operationnl curment / Welght Fuse
Gutbcard shat poles wperalisnal (apen) raled nperational power in calagory Typa
voilage 415V, AC 234, IEC 047
DESAGIGT BA A2 KW
v Al ikl 1851
w OFSA 32 61 BB 3 500 32 A6 1.7 [
= OESA 32 61 UB 15
—_ OESA 32 G4 BD 1 500 » 32NE 19
g-’_ DESA 32 G4 BE 20
L'y DESA 32 04 UB E:]
= (BESA 63 @1 BD 3 G50 ¢} 63730 1.6 A2, A3
w DESA B3 B1 BE 1.7
? DESA 6351 U8 | 3
DESA 63 G4 BD 4 ] (u] | 630 19
DESA B3 B4 BE 20
DESA B3 G4 UB | 18
Outboard shaft DESAV0OGIED | 3 £a0 5 | 10055 22 A2 A3 M
OESA-200...800 D3 BB DESA 108 G1 B8 3
DESA 108 61 UB 22
" DESA 109 G4 60 ] ] 125 0SS 28
QESA 100 G4 BR 249
OEZA 100 G4 UB &8
OESA 180 B2 B0 3 ] 180 10055 27 B, B2
DESA 180 B3 BB 23
QESA 160 B3 A 22
DEZA 150 B4 BD 4 B30 160 10055 28
OESA 160 B4 BR 24
QESA 160 B4 B 28
fntioara shaft
(ESA 200. . 800 DVi2 B8 HDU
DESA 200...400 switches include lerminal bolt kil, P20 fuse Optional handles and shafts - Aefer page 27.
cover, black [P 65 handle (OHB125J12) with |-0/ON-0FF Auxiliaries - Refor page 22.
indscation and shatt (DXP12x250) kengih 250mm Fuse selection - Refer page 21
BD DESA B30...800 switches include terminal bolt kil, P20 fuse Dimensional diagrams - Feter page 48 i 49,
cover, black IPES nandle (OHB14572) with I-0/0N-0FF
indecation and shan (0XP12X250), length 250mm,
[1] Cat. Mo, Mumbar of Aated ey Rated operational current / Welght Fyee
Compliats the Cat. Ha. pulaz opgratinal {opan) raled oparalisaal pewer ia catngory with e
Flease, complele the fype number with eoda BD, BB voltage AL FRA, IEC 047 package
with code: B0 or LG dependging of AC 23 1
Back connection an upper fermials direciicn of the terminal vl 1Al [AuW) kgl 151
DEEA 700 B3 _ 3 ] 200 200/ 110 7 B, B2
DESA 200 B4 _ 4 a2
DESA 200 BVi2 3 71
QESA 200 BVE2_ 4 B2
DEZA 315 B3_ i a0 FIE 3157100 N za " B1, 82,63
OESA 315 B4 4 1]
BB OESA 315 BV12_ 3 9
| DESA 315 BVZ2 4 | ss
) DESA 300 B3_ 3 [ 00 400/ 730 [E] B1, B2, B3 B4
Piease, complele the fype aumber with OEEA 400 B4_ i L]
code: BA DEEA 400 BV12_ 3 | as
Back commection ferminals on both sides DESA 400 BVZ2 4 [ a4
of the swilch DESA 630 BY 3 500 0] [ETT | Gl 2
DESA 630 B4_ 4 na
DESA B30 BV1Z_ 3 180
DESA B30 BVZ? F 210
OESA 800 B3_ 3 BN 800 00 50 80 0,03
U DESA 800 B4 ‘ o
QESA 800 BV12_ « | 18.0
DESA 80O BY22_ i 40
Please, camplefe Ihe (ype number with Noles:  DIN versaons are also valible on indent
| code: LA [1] Avitatile o indest only.

Back conmechion o fower lerminals.

Foseian NP
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Stromberg Powerline

Enclosed switches — steel & plastic — Switch fuses 0S, OESA

Ordering information

Cnmhjning the outstanding features of the ‘Eldon’ and ‘Fibox" series enclosure range with the

separate surface mounting.

Midline (fully assembled) Steel

..600
Al pnclosed swilch Tuses have a high strength plastic reinforced
OH pistol type handle complate with padiock facility, door

» Neitral link

» |P 55 degree of protection

reliable Strémberg range of switch fuses, enables NHP ta offer totally enclosed switches for

Actual raled power may be Smiled bo the maximem starteng curmend of S chimen fuse

interiock (defeatable)
Dptions available include: (Gontact NHP)
Standard featlures: v . {
» 4 pola varsians
> Fully aszambled Al
i » Fdfiary confacts
E‘_ﬂ »> Nounting plale "
= » IPES verzions
— » Ramovable gland plate tap and battam
1)
s Enciosed Stend Dimersioes (mm) ')
=il iharmal Fated power Mo, encinane !
I currant iy, NWALZI) poles Mo. Helght ‘Width Dapth Swilch typa Cat. No
(i) ) 1]
w 324 15w 3 AMOIE0D M M0 200 05 32812 0% 3235E
BaA Iokw 3 AMOATII20 N0 30 200 05632 03 633SE
1004 5K 3 AMOGIA0 00 M0 200 DESA 100 GY DEEA 1003ZE
1354 oW 3 AMOGOL00 W0 ¥ Mo DESA 160 B3 DESA 16035E
2004 110 3 AMDEOM0ZE | 600 400 250 OESAD0EZ | OESAZDOSSE
2504 140KW 3 AMOEN402E B0 400 250 ERA 250 B3 OERA 25035E
OFSA 3153 5F 154 3154 T80KW 3 AMOTOS026 700 500 250 OESATIS @I | DESA 3153SE
AD0A 4004 Z30KW 3 AMOTOS025E 700 500 250 OESA 400 B3 DESA ADEIEE
6304 GO0A Ja0kW 3 AMBB0E32 800 GO0 300 DESAE3NBY | DESASMASE
BA DA B0k 3 AMOB0G03Z B0 GO0 300 OESA 800 83 | DESA BSE
Teer
= el Vidline (fully assembled) Polycarbonate
. I c 9 e (o] =
. y - Jﬁ (9] 5 .t'L.?. OE"..IH 1{]“. 3 .1 L}D
Al enclosed switch fuses have a high strength plastic reinforced = Non-cormosive enclosine
05633 5EP OH pestol type handle complete with padiock facility, doar » Newtral link provided
interinck (defeatania) :
Opteons avaikabde mclude (contac NHP):
Standard leslures: {
> 4 pole vensions
» High impact polycarbanate snclosires i i
» Auxiliary con
> | B degree of protection 2
" Swilch Encloted Dimensises fmm)
sirn ilermal Raled power L Palyearhonate
curmend fth, 415VAC 23T pales enclosere Mo, | Helght Widn Depth Swilth type Cat. Mo
1Al 1Al (0]
) ) 156W 3 PCRZENEG | 280 280 1E0 0832 BiP 0% 323 SEP
. 12 2 16kW 3 PCRIBIZNEE 20 280 18D QESA 32 G1 DESA 323 BEP
"
| 63 B3 W 3 PCR2828185 B0 mo @ Q563m2 05 633 GEP
{ - 63 <] I 3 PCR202818G &0 o 1m0 (ESA B3 G OESA 633 SEP
175 125 S5 3 PCRIBZEIEE | 380 780 180 OESA 100GY | DESA 1003 SEF
OESA 1603 SEP 150 1 5su 3 PCRISZHTEG | 380 230 180 | ODGSA1G0B3 | OESA 1643 5EP
Holes: ') Extornal dimensiong do nol incheds Fuadles and ocks
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Stromberg PowerlLine NHR

Fuse selection, fuse monitor — Switch fuses 0S, OESA
Acessories

Fuse selection '. Switch Fuses
Fuse manufacturers part numbers — Australian/British standard
Switch fuse types Mukar rabiing Fuse bypi ﬁ Hwwkar

(W] Jm 418V [BERA] Carreni rallag GEC MEM Siameng Sidselny Hodec
OFEA 32 P3F| mini 55 fi 2.8 NNS 3 542 I NS F 6 NS
DESA 32 PAAI mini 55 At 2.8 HMIT HIT G2 TN HIT [#1] NIT
05 32...630, 0ESA 32...100G &5 A2 T..52amp HTA TA 583 3NN TIA W7 TIA
05 37, 638, DESA 100G 15 A% 40., B amp HTIE 51 S SNWTIS ka7 TS
OESA 100G L] - 80,100 amp NOE ns i) W 05 -
QESA 100G k| A 80,.. 100 amp NTCP TGP ED5 INW TCP L4 TGP
- 55 Hybrid (A4) 125,200 amp HTFP TH 808 ANW TEP M4 IFP
OESA 160,400 15 B 2, B3 amp HTHE THC 5F3 3NwW TBC Kog Tee
DESA 180.. 4008 30 B 0,100 amp NTE T 8E5 INW TC L9 TG
DESA 160, . 4008 55 B2 125...200 amp NTF i EF INWTF (k] TF
OESA 250... 4008 10 E3 750, 315 amp NTRF THF 557 I THF N2 TF
DESA 250, 4008 10 - 250...315 amp NTHM TEM 8G7 INW TKM 11 TH
OESA 4008 150 B4 355, 400 amp NTMF TheF 54 W THF PO% T™F
QESA £30.. 8008 150 Ct A55...400 ¥mp NT™ ™ 5HE W TIW M ™
DESA 630...8000 780 Lz 450...630 amp NTTH TT™ SHE T TTIM At T
DESA 8008 400 [ TA0.. 800 amp NTLM TLM SH1D THW TLM s11 TLM

Db patiern

05 32, 630, DESA 32,1600 4 0 B... 180 amp L] HHE I o) INAS - PES1.00
DESA 7500 @ | 25 . 250 amp M NHE 1 o1 ANAL 184 - AR
DESA 400D 150 ' BO...400 amp L1 HHG 2 B2 INAS 260 Pa512
054 630, 8000 75 3 315...530 amp i NHG 3 B3 INAT - PASILI

DIN fuse handle and mounting bracket

Cat. No. For Deszription
Di-tuis slres .
DN F 001,23 DN fuse oxtracior handle
DN FME For mounding of lusa handis CEN F
wihén nal using
DN F — DIl fuse extractor handie

Thi OFM fuse monilor provedes a facility for an immediate tripping option atter a fusa has blown. Mounts direct to side of 05 32...63
switches of meay be paned maunt for use with ather OESA switch fuses and OFAX din fuse hases. Includes 1NAD + 1NAC contact plus

trip LED indication
Cat. Mo Rald valtage [V AC] Weight (kg
OFM 699 0. 80 ) 014

OFM 650
Fues manilor

(OESA 200., 800 + OFM 630 05 + OFM 64910 OFAX_ + OFM 590

g
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R— —

Stromberg Powerline NHF-I

Auxiliary contacts — Switch fuses 0S 32...63, OESA 32...160
Accessories

OESA mini 32

Complete ordering of auxiliaries requing auxilizry contact frame DESAZX169 and OBEA analiaries a5 required (max B)
All DBEA awx. regquine base DESATX1GS for mounting 1o Switch or salect ready made kits babow.
For OM and OFF functions of audliary and main conlacts sea pages 77,

L= i No. urliary cniacts Partormance data Foatsres
OESA ZX167 3 L DESAZX 169 Auiliary contact frame Max 6 aweilary contacts (typs DEEA_) can be fittsd
DESAZX 169+ Mol suitable for side operaled Sailohes
OBEA 01, 10 a5 fitted - -
fo OESA mini 32 OBEA 01 1N Uy lg: ALTSDC13 Mouried on side of the switch (max G). requires aux
OBEA 10 THT 190y | B | comact Brame OESAT 165
230 BA- Pieasa noln that DBEA auxiiaries have opposite polarity
w 415y s an QESA mind tan for DESA 32,160
= BBV -
ﬁ' 126Y .14
= DESAZN 157 100 U Iy ACTSDENE
E gy JEA Rupxiliarytest contacls, dirsct mounting Bo the switch
L OFEA 1001 2504 40014 mechanism. Doesn't raquire mounting frame, Max, t
ﬁ Sy o0 ERANGE OVEr CONACE

|

LPRLE L
4 86
— [

Snap-on mounting fo the switch, IP 20, cable cross section 0.75...2 x 2.5 m". M. & suxillary contacts mountable omto the side,
g 4 Max, 2 auxiliary contacts mountable between the pobes, which are uwsed as Test-contacts, see a function chart below. No frame

|
o smie |

& :
I 0A1G 01, 10as fitted to 05 32, .63 required =
b . Y fe: AC1S e
| Handie Main s Test
DATG 10 1 NG 2N 6A
DA1G I 1ND 45 m petition contact 0o
G0y 2A Tett Ope —
a Opien Opan
' Closed Closed

OESA 20 252 & OBEA 10,01 (DESA %2, .63)
OFSA 2 250 5 OBEA 10, 01 (QESA 100 16

OESA 32...160

Complete ordering of auxiliaries require auxdliary contact frame OESAZX 250 (100...1604) and OBEA auxiliaries as required. Al
DBEA auxligries require base QESAZX 250 or 252 for mounting fo switch, or select ready made kits below.
Protection degres IP 20-0BEA, IP 10-02XK 7, B, For DM and OFF functicns of auxiliary and main contacts see pages 77.

Cal, o, Rgifiary eontasts Ferfarmance data For Faateres
wwikch sires
(BEA 10, 07 DESA ZX 752 Auxilary contact Iramea 32634 Max 4 standard contacts QBEA below
DESA ZX 250 Auxifary contadt Irame 1001604 | Max. 4 Standard contacts QBEA Ealow.
DESA I 254 Aipdlisey deedion frams 32... 1608 Exferssion frame [of exfra 4 contacts
Fits: b sidn of basic frama DESA TX
..... o e0ordse,
DBEA 10 TN Ug | Il ACISTCEE | OESA . 1604 | Mounting with the mountng frames
Hy Ll absovv. M. B s Blocks possibls
e v | A with exiensinn Irame
OBEA M NG v A
CESA 20 252 + 254 eersion fame (DESA 32, .63) v i
DESA 7X 250 + 254 ecdenion freame (OESA 100, 160) oy SL1A —
0K T 160 Ug | g ACISTCIZ 321604 i spphed completa with cam and
ko BA brackel Mo addfiorgl nime raquired
oK Iy 250v IR
v A "

QZXK 7. 8 {Changeover auiliaries)
as fitted fo OESA 32, 160

22 : £310
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Strémberg PowerLine NHR

Fuse covers — Switch fuses OESA
Accessories

> 0S5 type swilch fuses do not require fuse covers

Cat. N, For Mumaer ot
wltch types pbes
(U] DESATY 44 QESA D032, 00-53 3
OESAZY 172 DESAIX 172 (OFSA 32 61, 63 61 3
_-'| DESATY ARG (ESA 27 BMA, B3 BM3 i
JESAZX 89

DESATN 3 OESA 00125, 10061, 00-150, 3
DEZATY T4 OESA 180 B3 3

OESA 200...800

> BS type switch fuses include 3 fuse shroud a5 standard when ordering switch fuse

Cak. Wo. Fos Hurmeer of
vuiich types poles
DESAZY 190 OESA 2008, 2500, 2508
] DEZAZX 131 200 BM_. 750 OM_ ]
_OEsADM s | OESA 200 BV, 250 0V 3
1] DESAZX 106 4
DESATY 152 OESA S B_. 400 D_, 400 B_
[oesamiig | F15EM_, 400 DM_, 400 BM_ 4
DESATY 207 (XESA 315 BV, 400 OV_, 400 BY_ 2
(1] pESATY 20d 4
DESATX 154 DESABIOD_, B0 E_ a
(1] mEsATY 198 Fl
DESATX 2R DESA B30 0V_, 630 BY_ 3
(1] oEsATY 210 4
DESATX 196 DESA B0 D0_, BOOE_ 3
(1] nEsATY 197 Fl
OESATX I11 OESA 200 DV _, BOO BY_ |
|4 oezAZY 712 ]

Fuse cover interlock kits

c . Mo, Features For
wwlich sires
% #: L [1] DEEATY &3 The interlock kil provenits the huse cover from being opened when F2. 604
& : OEEATY 304 the switch fuse ks In ON position 200...B00A
(ESAZX 83 Hote- ;] Kaahle on indont only

DESAZY 24
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Stromberg PowerLine NHP
Handles - Switch fuses 0S, OESA
Accessories

Optional handles - plastic )

Handles for front operated swilch fuses

Indication I-ON / 0-OFF.
Shaft has 10 bo ordered separately, sa6 page 27, Door drilling and dimensions a8 paga 69 ta 71

Cal. Ho. Calour Hansle For ghall ‘Suitable for Fealums
Length {mm) diametar awilch fuze
{mm}
OHBESSS ') Black 65 5 DESA mini 324 IPES prosctian
; DHYBAS 1) yellow-red
B 2 S73L HBESIE ) pree 5 [ 05 32...63 Padlocksbin wilhrus o
i 3 padiccks in OFF posision,
OHYESJE ) yellow-red DESA32... 1604 had diameter 5. 10men
g} THRELE Hark B0 Hamdlizs may be padipcked
:"._. OHY B yefliwced In ON position with simel
(v HB125HE Bl 124 2 DESA 200,200 Mot
- 12802 [
p— - ) I 1 Doofimerock in 08
5 DHB145112 hiack 5 12 [DESA 630.... 5004 nosition, defaatabile.
. 0145012 yeilgwered
n DHEITSE blach 7 2
YASDE 79 DHY1TEZ el el
OHBZTRINE black ~ s 12
DHY2T512 yebow-red
Direct mount handle
IPCD. For direct mount to switch. Padipckable In OFF and test positions.
YASDE 79 bk . 5 DESHA mini 324 Incksdes a shaft
Padioiabie with 2 padiocks.
OHE4 . B 05 32 R3A Mo shall nesded
| Padiotiabis with 3 padincks
Handles for side operated switch fuses
PGS, Indication: 324 mini = 1 DN O OFF test; OESA 32.. 4004 - 1 ON O OFF
DHRESS TEDDS | black | 5 5 DIEEA 32 BN miini B leaturees d0¢ Triood
OB 4 OHBELIE EOOTE black 8 6 OESA 32...160 B opdrated Randie b,
QHBENAGNE EMZE Black 145 12 DESA 200, ‘U_.'IBH

Handles for changeover & bypass mechanism (see also metal handles below)
IPES, Indication; | - 0- 11, See page  Tor changeover and bypass mechanisms,

FHEBOIEEDTT itk BO L} |  oEsazw (E2.060A) | San Beaturas 100 Mroat
DHE145112E0NT 145 12 DESA ZW11 (200, 4004 3F) operaned above

Optional handles — metal®)

Handles for front operated swilch fuses

1P 65, padiockable with 3 padiocks in OFF position, door intedock in ON position, Door driling B45mm, see page 89t 71,
Shafl must be ordered separately, see page 27, Dimensions sea page 69 1o 1

Cat. Mo. Calowr Handie Far shatt Buitahblo for
FASDA 28 tengéh (mm) | dismeter Ewiten fuse
FASDA 8 mm}
TASDAE") Black 0 12 DESA 200, . _BOO

Handles for side operated switch fuses
IP &5, padicckable with 3 padiocks in OFF position, door drilling 1Bmm and dimansions see pags 59 1o 71

DETLZY 74 | lack 145 12 | DESA 200.. 4006M

Handles for changeover & bypass mechanism (see also plastic handles above)
IP 85, padiockable with 3 padiocks in OFF position, door interlock in ON position, door drilling B45mm, see page 6910 71,

1] YASDA & [ black [ 320 12 UETL 2W12 (E30...B00 3F8) 200 .. BOIA 4F)
} OETL 2W13 (200, .. 6004}

Huanadia with | ON-0 OFF-tes! indication avasable on indent. Contact HHP
Handhs avadabis with matal collar (YASDABME)

Shalte must be ordered saparataly. tes pags 27

Availabile on indant only,

26 . £310
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Stromberg PowerLine NHP
Multipole, changeover & bypass mechanisms — Switch fuses 0S, OESA
Accessories

The mechanisms are provided with holes, enabling different shaft distances, see example below.
For dimensional diagrams refer pages 72 to 75.

The combination switches can be mounted either horizontally or vertically.
at. o, Shat istanea Remark For
imm] switch sires

6 and 8-pole mechanism

Parallel anachmant for building G and 8-pole switches. Boah switchas wark simultansously.

DESATW2 454+ (0..13) 215 The shafts and the Standand handie of cne ol Ehe Switches can e 053283,
used bor oprerating tha swilch. OESA 32.. 160
DETLIW G 60+ (0...19)x 20 0E5A 200...800

Changeover mechanism

DESAIW 1 80 + (0..10) x 15 Inciudes chafls and & plastic handis (GHBBOUBEDT 1) 05 32. 63
willy -0+ indication DESA32... 160
ETLIW 11 ETLIW 1,
OETLZW ':l: ﬂ'll' ¢ DETLIW 11 210+ |0...17) % 20 Incluge shafts and a plastic handle (DHBZTSI12E011) QESA 200.. 400

wrilhs §0-1 indicalicn

DETLIW 12 210+ (0,20 x 20 Incluge shafts and 3 macallic fanase (YASDA 21} with 1-0-H indication DESA 200 ...400
OESA 630, .H00

By-pass mechanism

A combination of two switthes in parafiel with one change-over 10 Dy-pass, tor example, 3 breaker for maintenance. The by-pass
mechanism can ba used together with anothér combination attachment

DETLIW 13 Esfwieni A amd B Includes shalts and & metal handie [YASDRA B) with 1-0-1] imdcaton DESA 200. . BOD
200+ {0...18) = 20
Batween A and C

750+ (0...18) x20

——

Example

Shaft distance can be adjusted

\j i | Y
Minimum ' Number of [ Distance of
distance 'incraments possible’ increments
Y
i eg. distance = gg, 250, 270, 290, 310, ... 610
e ,_1.__35/ number of increments (min) (1), (2), (3), ... (18) (max)
Mechanical interiock Mechanical interlock
.l_ .'_' '?— Prevents one switch from closing 1o ON-position if the other is nol in OFF-position. Suitable shafts and handls; sas page 26 to 27.
p { 2 9 [l 00ETLZW 3 200
A : ".!I DETLIW 14 250 The standard handks and shaft can ba ussd for operation DESA 200...500
. f! . L OETLIW 15 500
A \ I |
5 ] l_ .[ | Mote: 1] Awasdable on indent oy
' I o n
Bypass mechanism

28
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Stromberg PowerlLine NHPR

Locking devices and connection accessories — Switch fuses 0S, OESA
Accessories

Locking ¢

A%
o L
¥ H Cal. No. Bhalt sires Deseriplica
& Cam attachment
' N QETLIW 16 56,8 mm 05 32...64 Cam altachment for Castall, Fartess intariocks
b DESA 32,160 | Cam attachment for adapling the switches (o e inteiock

QETLEW 16, 5 wysterm, The back and key are not included and must be andered
|

Cam alachmem (fock snid key nol included) DETLTW § 12 mim QESA 200,800 separately (L5F iock no. i HITQSHOT/DS). Redir page 76 for
| menhing dimensions.

Electrical interlock

OETLIT S0A/ DEEA B30, . BOO I Ciosed circuit principal, for interlocking the swich movemant

coil valtage | When the coll circuit is dEad, A-types can't Be cpdraied 1o
ON-posilion and L-typss o ON- or DFF pesition

QETLIT 20U/ UpyRe 10V AG D00, 2200 AGI000CY, 24VD0MAG,

eoil valtage ABVDCAS0L, GIVDCA0L, 1OVDC10004. 220YDEA90060
Pe15W
U=0T. 110U

Shaft padlock
DEZAIX11E DESA 32...160 Shatt pacscck. The Switch mechanism can be padiocked in OFF

position. Shalt padiock is standand Taabure in lange swabch luses

Fuse cover interlock

DESAZX B3 DESA 32 180 The kil prevends fho fuso cover opening when the swilch luss is in
08 posiion, This feature i3 standard on 05 32.. 63,

Back connection studs

Back connaction studs enabla adsy connection of 3 switch fuse 1o busbar

Cat. W, For Maunting dlstance Packing
swilch sires Iram bollom ol swfleh
[rmm] fpesl
2] DESAZX B 05, OESA 32 B3 A 30110 3
DETLIT 80 L [] DESATY 62 DESA 125 A

Mot 1] Awailable on indent only.

OFSAZX 61, 62

QESAZX 83

Q-PuscNJisf = Active 10/12/2014 Page 174 of 329




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

Stromberg PowerlLine NHP
Motor operators — Switch fuses, OESA
Accessories

Motor operator

DEMO motor aperator has besn dasignad for ramate contral of the switch. The standard defivary includes complete contral circuil,
short cabde and manual handle (YAS DA23)

| .
Lt o Funclions For Nominal Max, Weight
pwitch fupes Currant [AL") Current [A] *} Tiegl
DEMD BO2 7). ¥ (ON-0FF) DESA 200, 400 i 4 S
DEMO D03 1. ¥ DESA 620,800
DEMO 02 1)...¥ Chaangé-over DESA 200, 400 1 4 L¥-]
DEMD 203 7. V) mechanism nesded DESA B30...800
)] Woles: ')  Changeower mechanism is required se2 page  and must be ordered togather wish OEMD 303
= % Ploase include foliowing voltage required in pedering number
= 240V AC . (1] AC: 240 £V, 110V
5" 1] DC: 24y 48y
= 1 Hominal 3 2400 AC
e CEMO Motor Operator ]  Avadabls on indent anly.
—
@ Iy, MOUNTING OPTIONS
w rﬁ_i“-}
L= e eg————————
A —
1 ;5:
{In ihe door Bahind ihe door Bahing the swifch Fiush mounting

¥ N o7 16E...125E
Stromberg Switchline New modular switch

Load-break switches disconnectors

A family of four frame sizes Safe and reliable

The OT family has the following current ratings, 16, 25, The OT range of load-break switches has as standard a

32, 45, 63, 80, 100 and 125 amp ratings. The switches front roggle operaror. These switches can be fitted with

comply will the latest specifications of modern low volwage the homogenous range of Strémberg selector and pistol
installations. One of the major features of the OT switch type handles as required. All the switches are [P20 rated
range is the quick make / quick break mechanism which is additional shrouding, if required, can be easily snapped
independent of the rotational speed of the shafi. Once the onto the switch.

over centre position is reached the mechanism releases,
thus, closing the main contacts giving superior making
capacity.
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Stréomberg Switchline NHP
Enclosed switches, steel enclosed load-break switches OT, OETL
Ordering information

Enclosed load-break swirches are available in 3 steel ranges and 1 plastic range. The *Standard’,
‘Midline” and *Eclipse’ steel enclosed isolator have varying standard features and optional features
to suit any particular requirement,

Standard — (self assembly made easy) 16...800A

Standard fealures: »  1.2mm sheet sleel
*> PGS prataction > Mounting screws provided
*  PFislol lype padiockable interfocked handle >  Door pre-punched Lo suil hamdse
= Neutral link providad with 3 pole versions
> 2 xeanhing poins Auxiliaries — Refer page 35,
> Pre drilled mounting plate
Swileh iz Mo, of Enclngury size Cat. Mo,
] Foles H W ] Buileh lype '
16 | 3 200 00 150 OT16E3 0T 163 F3E 7}
25 3 200 700 150 0T 25 E3 OT283PSET)
\ o ‘ 7] F] 200 00 150 0T 32E3 | oTEaPsEn
A5 3 200 ] 150 OT 45 E3 OT 453 PEE T
1603 - suppiied wiassembied ] 3 200 200 : 150 | OREIER OTEIPEE")
& ] 200 200 EEEE OTE0ES a7 &4 P3E 1)
| 109 3 200 200 [ 150 07 100 53 0T 108 PSE ")
| 200 3 700 380 158 QETL 200 K¥12 52003
00 4 00 380 155 DETL 200 Kvz2 32004
250 3 00 380 155 DETL 260812 52503
250 1 [ 00 380 158 QETL 250 Kv22 ST
' 38 3 [ 700 300 155 CETL 315 K12 B33
35 4 | | a0 155 DETL 315 K2z S3154
| w0 3 [ = 450 0 DETL 400 V12 L
400 4 ! &00 460 2 GETL 400 KVZZ 21T
5] ] | 00 360 0 OETL 630 KV 12 T
830 4 [ ] 460 200 QETL 630 vz SEI
500 3 | T 50 200 TETL B0 KVIZ s
B0 4 [ = 450 20 QETL 800 kv2z 58004

Midline — (fully assembled) 125...1600

-
o
o
o
o
=
o
)
-
[0
s
=
Q
-
1]
[

Standard features: > Steed entry gland plate
> "OH pistel type handle » Fully azsembled
* Provided neutral link Dptional fealures: (Comlact NHP for detaits)
> Door hinges el or right > 4 pode versions
> [P 55 protection » Side operated versions
> Keay lockatle door Ruxtikaries — Refer page 36.
Swilch sire Ho. of Dimnsions (mm) °} Encloture size Cat. Ma.
(1] Poles. H W o Switch type
QETL 2503 36 128 ] 400 200 150 0T 125 A3 0T 1253 SE
5] 3 400 300 150 OT1GDED OT 1603 SE
200 3 500 £ 0 DETL 200 K3 DETL. 2002 SE
750 3 500 T 00 DETL 280 ¥3 | oETLzseasE
] 3 500 30 F] DETL 315 K3 OETL 3153 5E
400 ] [ 400 00 DETL 400 K3 OETL 4003 SE
[=]] 3 T 500 FE0] UETL 630 K3 OETL 6303 SE
300 3 wa | &w = DETL 800 K3 | 0ETL so0a sE
1000 3 1200 D000 00 CETL 1000 K3 OCTL 10003 5E
1250 E] 1200 BOOO i OENL 1250 K3 OETL 12503 5E
1600 ] 1200 B0 K] OETL 1600 K3 [METL 16003 ZE

Motez: ') External dimansions do not inchede Bunes and locks.
% To replace ‘pistol type handie with 'sslsctor fyps handle replace 'P* with "8 in Cal. No. OTI63PSE 1 OT1E38SE.

34
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Stromberg Switchline NHR=

Interlocking and connection accessories — Load-break OT, OETL
Accessories

i = W
e
1)
SN

=

EA_'I ] - ] OT 16...125, OT 125A.. . 160E | Failocking adapler wilh 3.5mm Fasp.
CEMLZWIBS  Mechanical interlock
Cam altachmen! (lock —— = - = P - o
and key not includeg) OETLIW 16 5 5.8 mm T 16...125E. OT 1254, OT 160¢ Cam alt.1|.:hmm1 Tor Castell, Fortress mterfocks. Cam altichment
for adopting the saitches 1o th interiotk system. The lock and key
| '.;' OETLIW 5 12 mm OETL 400, 3150 are nat inclyded and must be ordeed separately (LSF lock no is
& HITEHOTAE). Heter p 78 . lor mousting diménskans
Electrical interlock
DETLIT BOA/coil vollage (Elecirical imemiock can b4 Clozed cirput principgd, for imeraocking the saiich movement
A 40 DG 60 meumed directly 4o OETL When the oofl circoit is dead, A-types can'l be operated bo
L] i ] 48 1000, .. 3150 sadiches Swich - patrtiticon il L-types 1o OM- of OFF pertifion
1] &0 ks sires DETL 200, BOD raquire LR 110V ACFICO0CL 2204 ACAS000, 24vDLAE0
4a mewnting brackes OETL ZT100, 4EVDGNS00, GOVDCA00CL 110VDSH0000, 220VDCI%0
OETLZT 80 |i)24 140, s8¢ Below Pal5W
GETLIT Sllicall valtage Uel? 11Uy
A a0 OC: ) mo
sl e
1] 60 a6
[[148 mp
OETLET 100, 140 £ =i =
H-s.u‘n."-'ng tl:';?-:sz'f'.’ i DETLIT 140 DETL 200...315 Mounging beacket
QETLIT 100 DETL 400, . B0 = Jor adapling OETLZT BO_ osbo OETL Z00.. DO

I |

Busbar connections for OETL 2500 and OETL 3150

|___d_ A ,_Lﬁ Burskar lanmination ram ddlevenl dizeclions can b carisd ool by meses o lenminal conneciion kils privading sase and speed of installation
ol Cal Ma. Hamher Arserigiion Packing For switches
OETLZT 80 A o eoambeions Ipesl
Elegirical interiock
I 1] DETLEX 115 & Vertical mounting /| J pole o
_D,_ ] OETLEX 11511 5 | 4 pote W
I ;- DETLIX 114 -1 Wertical | back mounting or | 1 3 pole E
| I DETLIE 114/1 & Edgewisa mounding | 4 pole —
FR— EE | =
}_ w
ol \ : P
OETLZT 801 Neutral links ©
Electrical inferlock . E
Cat, Mo, ki Maz. cable Descriplion Sultwble for o
eross fwitch fuge e
sachenTe sizg m
L] [mm?} 3
QETLIX 129 400 24!} = Detachable, mounted 1o the Switch C'—TLEWTIE
y OESATY 85 A00 240 OETL 400,800
Flr 'r'_u'{( 13 ; OESATY 162 ] 10...120 Mounted separately to the base plabe
Verticat mouning DEZATY 184 s 10.. 300
DESATX 165 400 10,300
- lﬁ Wole: L] Available on indent only,
e T
QETLIX 114 e = 11 H L)
Varfical / back mounting B L=

x‘

OETLZX 12985 ™
Newral ok

OETLZX 11471
Edpewise mounting
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StrﬁmTerg PowerlLine

Dimensional drawings (mm)

160A BS

SIDE VIEW
OESA 160 B3, OESA 160 B4

Q7

I-'S-:--l

132

— 135
200 280
FRONT VIEW - 3 POLE
OESA 160 B3
- 194 ey

LC7 o i

FRONT VIEW - 4 POLE
OESA 160 B4

223
27

p—

20

j L\
9-!5"1—1_ L {'??zzu

25— |
264
—280 (200« 2nc )
27 (eno+ &ncy

125A and 160A DIN

SIDE VIEW
OESA 00-125, OESA 00-125 A4
OESA 00-160, OESA 00-160 A4
S

—145. 220

FRONT VIEW - 3 POLE
OESA 00-125, OESA 00-160

204
220 (Z2no+ 2nc) —=
237 (4no+dnec)

FRONT VIEW - 4 POLE
OESA 00-125A4, OESA 00-160 A4

- 197 —
-&\. — 3{4]—5
o e
| II r1 Y
130 N\ i l
A g
{ 14
= 120
{Iﬂ-t; ' | ﬁia
I | P |22
| ! l
|20 #9.5
- £ b -
200 .7 T -
230 -
2¢¢

= 2l

260 (2na+2nc)
27T (dnos+&nc)

arus NI
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1R

Stromberg PowerlLine
Switch fuses OESA, 200A...400A - Front operated
Dimensional drawings (mm)

w
s
=
0
=
—=
=
wn
(@
wn

DIN-pattern | No. of poles BE-pattemn A B c 1] E F (] H
OESA 25003 3 OESA 20083, OESA 250B3 262 198 a7 62 162 G0 199 185
OESA 25004 4 DESA 20084, OESA 25084 324 260 37 62 162 60 189 185
DESA 40003 3 OESA 31583, OESA 40083 286 222 4 70 180 51 206 192
OESA 40004 ] OESA 31584, DESA 40084 356 292 4 ] 180 51 206 192

125

QESA 2500388

QESA 2500308

DESA_DV_

e

DESA_DV_BD

QESA _Dv B8

QESA _DV_UB

DIN-pattem ||Ilu._lil poles | BS-pattern A B c 0 E F G H J K
DESA 2500V12 3 DESA 200BV12, OESA 2508V12| 278 256 B2 37 120 113 162 &0 199 185
DESA 2500Vv22 4 DESA 200BVZ22, OESA 2508V22( 340 318 B2 a7 120 175 162 &0 185 185
DESA 400DV12 3 DESA 315BV12, DESA 400BV12( 302 280 70 41 128 1 180 ) 206 182
DESA 4000V22 4 |DESA315Bv22, DESA400BV22| 372 | 350 | 70 41 | 128 | 191 | 180 | 51 | 206 | 192

48
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Stromberg PowerlLine

Switch fuses OESA, 32A...63A - Side operated

Dimensional drawings (mm)

32A and 63A BS

SIDE VIEW
OESA 32 BM3, OESA 32 BM4
OESA 63 BM3, OESA 63 BM4

7
=
=.
0
-
o
=
w0
®
7

FRONT VIEW -3 POLE
OSEA 32 BM3, OESA 63 BM3

FRONT VIEW - 4 POLE
OESA 32 BM4, OESA 63 BM4

32A and 63A DIN

SIDE VIEW
OESA 32 DM3, OESA 32 DM4
OESA 63 DM3, OESA 63 DM4

FRONT VIEW - 3 POLE
OESA 32 DM3, OESA 63 DM3

_mwm.,

F‘iﬁsb

# | 60
i!i

o T Ko

- -

FRONT VIEW - 4 POLE
OESA 32 DM4, OESA 63 DM4

50
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Stromberg PowerLine
~ Switch fuses OESA, 32A...100A — Back connect
~ Dimensional mmngs (mm)

32A and 63A BS
SIDE VIEW FRONT VIEW - 3 POLE FRONT VIEW - 4 POLE
OESA 32 G1 BD/BB/UB OESA 32 G4 BD/BB/UB
OESA 63 G1 BD/BB/UB OESA 62 G4 BD/BB/UB
o @7 @
—
66
85
L. 194
| 125 158 |
T 199 (2no + 2nc)
138 | 221 (4no + 4nc) !
45| 140...220
TOP VIEW J,~=_'-=L-,
FOR TERMINAL YUZL 30
125A and 160A BS
SIDE VIEW FRONT VIEW - 3 POLE FRONT VIEW - 4 POLE
OESA 100G1 BD/BB/UB OESA 100G4 BD/BB/UB

@9.5 21

i

120

?9.3

20 (2no - 2nc)
237 ldno = 4Anc)

= Eh
260 (Zno + Znc)

217 [dno + dnc)

54
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Stromberg Switchline
Load-break switches OT 80E...125E - OT type
Dimensional drawings (mm)

OT 80 E3 -3 POLE
OT 80 E4 - 4 POLE

gn_;ﬁ L g4 _ NDRA 35 OAZG_ OT=80T3  OA1G01 OTSA0Ta
OH 3A N Us | omeio

1
T
T

31

—

Shafitype | Handle-OH_1,3 | Handle-OH_2 | Handle- OH_45J5
A L A L A L
0X 85 BS 127 a5 113
0% 120 120 | 162 120 | 148
0X 180 180 | 222 180 | 208
0% 250 250 | 292 250 | 278
0X 330 a0 | ars 330 | 358
OXZS 48 150 | 175
0XzZ5 43 265 | 290
OXZ5 50 400 425
OT 100/125 E3 - 3 POLE
OT 100/125 E4 - 4 POLE
OA1GD1 OTE12572 N
225 25 oalGip  OTS125TH E
; ..... v otp_1zsep 8
3 7
L l x
| o
1! 8
4 a7 a1 Eﬂgﬂ F:
i ! S
." !
; !
| oH_13-25| |CBxA =+ o | il .l L, (o3
1A= [LheA |, 585 56 [| | 28
OH_ 24 O - -
!-—-' — L el e o 0 T0 —l11
B - 1
Shafttype | Handle-0OH_1,3 | Handle-0OH_2 | Handle-OH_45J5
A L A L A L
= 0X 85 85 | 1125 85 | 985
I 0¥ 120 120 | 1475 120 | 1335
36,5 ox 180 180 2075 180 | 1835
| 0X 250 250 | 2775 250 | 2635
I 0¥ 330 330 | 3755 330 | 3435
OX75 48 150 175
0XZS 49 265 | 200
0XZ5 50 a0 | 425
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Stromberg Switchline NHP

Load-break switches OETL 2500...3150A - Front operated
Dimensional drawings (mm) '

3 POLE 4 POLE
OETL 2500/3150 KvV12 OETL 2500/3150 Kv22
9x17 9x17
14 14
S_mie 4 e 5 o
rl, 1 u: FE —
95[ a5
180 190
1Tr ; 25"3,;72 o 254 :ﬁirz
A )
.' t 3 3951 f: 3 %65
50 |, !
62 | 1Sl 886l ¢ = 2 | C 715 | 835| ¢ l20
E - 125 ¥ g ¥ T 12‘15
- o A . m

L]

<]

£

=

:

Switch lype  |No.ofpoles | A B c D x
OETL 2500KV12 3 443 418 139 16 g
QETL 2500KV22 4 582 557 | 139 16 E
DETL 3150KV12 3 443 | a8 | 13 16 b
OFTL3150Kkv22 | 4 582 | 557 | 139 16 9

Q-Pulsm Active 10/12/2014 Page 210 of 510




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

Q-Pulse Id TMS911 Active 10/12/2014 Page 211 of 310



SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

. Stromberg Switchline
Load-break switches OETL —1250A Earth switches
Dimensional drawings (mm)

3 POLE
OETL 1250 M3

3 POLE

I OETL 1250 M140
2 40 | 125 3]
5 i 20 =
. 4
| i ! 3
: ?;l | _‘:;'}
g
=l |

e | 139 50, _I_Lu

| 145
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i

Stromberg NP
Mechanisms - Changeover and Bypass
Dimensional drawings (mm)

By-pass mechanism OTZW 17

23] 18 = q0mm + {0..6) x 15 mm ——*

W
Q
W
=
=
=
[ ]
- —
=
=
w

:-... max 280

] For switch type
oW 1T O 16€. . 125

Changeover mechanism OESAZW 1, OTZW 6

=80

w
]
=
2
@7 8... i
| m
-
I - ¥
o 55 =
45 ~. 32 ; i §
53
39 —
-18 90 mm=+(0...10)x15 mm |
- max. 280 —
[
"_—-[_F'"-m_tﬁ. — ]__l__]__‘_ 39
OTZNE | OT 16E...125E | % | s 72 L
TOESAZW 1 | OT 125A.1B0E [ 16 | &

| 0832, 63 0ESA32.. 160
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Stromberg
Mechanical interlock, Motor operator
Dimensional drawings (mm)

Mechanical interlock

OETLZW 3,14, 15 QETLZW 19, 24
OTZW 10

For switch type For swilch type [
Interlock Load-break ]wruu A B mu‘mm f mmln B C
" OETLZW 3 OETL 400, 1600 | OESA 200, 800 300 3 DETLZW 24 | OT18. 125E | - [11a]100] -
OETLZW 14 | OETL4DD..1600 | OESA 200800 | 250 a OTZW10 | OT125A 160€ | 5 o6 | 180
QETLZW {5 | OETL4D0. 3150 | OESA200...800 500 | 36 OETLZW 19| DETL200...315 | 3 305 | 280 240 |

Motor operator OEMO

Q
i =
O
=
=
w
= -
o
4]
L
L3
o
m
&
|

204.5

228
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Stromberg =]

Castell, Lowe & Fletcher interlock and cam attachment
Dimensional diagrams (mm)

OETLZW 5, 16

FRONT VIEW

S9SN} YoUMS

SIDE VIEW

-
(o]
W
o
o
-
m
W
=
w
=
=
(1]
=
[y}
w
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Stromberg NHB
Switch fuses — OESA 200...800A
Auxiliary contact timing functions

OESA 200A...400A
T £+ L]
i = I Configuration ' 30 o 9 pontact aparation
02K 1 1M0 - 1 NT " - g1
OZiK 2 2ND-ZNC. ' TSN i | e
ﬁkﬁﬂ — :_*. Fb_ﬁ.r 7 “H‘_.‘t —— N aukary contacts _,r'_ Early besk
TXK 4 2N NIT auniliary contacts i —
S L S Exaly bavak
0K — T 5 — H— Sy bk
JFF on
i) I
OESA 630A...800A
Auxiliary contacl | Configuration Contact operation
07K 1 i WD -1 N Main contacts ciose -
OZRK 2 2 H‘l'[il-._z-{rl'c_- B B N auxilary cantacts — Earty make
Lo [4ND-ANC " Nesleycorscts | atybrak
_OZxK4. 2 N Earfy break
Eﬁs — AND- — f.ar.'u ik

OFF ON
a I

78 . £310
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Stromberg NHP
Load-bhreak switches — OT 16E...125E & OT 125A, 160E
Auxiliary contact timing functions

Description — ON and OFF functions of auxiliary and main contacts

On CLOSING
1. Main contacts close Wain contacts close
2. N/O auxiliary contacts close O —
3. N/C auxiliary contacts open N auniliary contacts
OPENING U;F c:u
2 mm = Contacts in closed position
4. Main confacts open wm = Contacts in closed position

5. N/O auxiliary contacls open
6. N/C auxiliary contacts close

OT 16E_,...125E_

Auxiliary contact | Configuration
OATG1D | 1D
UATGD | 1 NG
0° a0 W . Ol it oo a° an” 60°  90°%  Contact cperation
0T 16...32 : ' " 0T 45...125 ' '
—rie | O] = —
Main contacts. close 1 0=l Late maky R ' "E_ Early make
NAD andiliary contacts -r?'"—- — Early break N audilary conacts -".l"'— = Early break
NI ausifary conticly  mmge Labé brnak WG aurlipry confacts  —og= Sim, beaak
Early make Early make
OFF QR 1GID [8]y] OFF QAIGID (3 ])]
[u] Qa1 | i ] OAE01 1

OT 125A_, OT 160E_

w0
o
=
3]
=
=
)
X
©
a
=
o
=)
©
o
a

o? 3'}“ 'ﬁ‘ﬂb gl'lfﬂ Contact operation

. —r PR
Main conkacts close -
Auxiliary contact Configuration | ﬁ Earty maka
R atifiary conticts —-i"'— =1 Barly briak

OEZNP1 + OBEA 10 1 ND T o=

“OEZNFT + OBEA OT i 1NG WT ainiary contacts =g~ ::g:::
OFF DEEATD aM '
o CBEAM 1
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= ——— e —
Load-break switches — OETL 200...3150
- - - - -
Auxiliary contact timing functions
OETL 200, 250, 315K _
0° 30" 60" 9w goptact operation
Auxiliary contact | Configuration s e
OZXK 12 | TND- 1 NG N/ auxiary contacs . Sim. make
0ZXK 13 2N/ - 2 NIC i - e By bonet
O7%K 14 7 N/0 OR 2 NIC e dAg Early break
0K 16 4 NO - NI Sim. e
O; F OZXK 12 C:N
0K 13
80" &
1 fba Contact operaiion o ag® EPG ﬂ;ﬂnﬂ: Contac! uperation
Main contacts - e ——
. Sim. Fruade -
AL Meciiey COMCES "'i"— Early break N ausiliary contacts ,i,._ ?;Tl'(::]:k
NI auxiiary conlacts i Sim, Break % i PP
—-— N auxilary comacts [ Sim. Braak
Sim. main -~ Faluhrmatr
ON -
OFF ON
| 1 o OZXK 18 I
OETL 400D _, 630, 800K _
o° an” 60°  90°n  Contact operation
Auzxiliary contact l Configuration
Mam condacts o
DEXK 1 1 N -1 NT [ Early maka
2K 2 2N -2 NG WO sedliary contacts 1. Early brsk
o s [ 4ND-4NC_ Eaudany cocts | _ Eary e
o D£XK 4 2N0 Earty maks
fl."'.. i} | 4ND OFF N
=3 0 I
(0
o
=
w
=
=:
T
-
]
" —— = - - .
OETL 1000, 1250, 1600, 2500, 3150K_
—— - Contact oparation
RArxiliary contact Configuration
XK 1 1N -1 NG e Ser—
DO D T2NO ZNE — WA asaliary contacts _::1': ::::
TOEEE [anD-ang N'T aussary contacts Y
x4 2 ND gty bk
ANCAR | 2ND o Early make
OZXK 5 | 4ND Ll e I,

B0
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NHE=

NHP a wholly Australian owned company
Proudly serving industry

@ NHP Offices
@ NHP Resident Representatives

® NHP Distributors

Now in
New Zealand

All your switchgear requirements available
from over 500 outlets
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Erratum - Replacement for Pa
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August2001--

D E F J
link max. max. max. nom
type mm mm mm mm mm mm mm mm mm
NNIT 36 14 55 1| 0.8 445 48 - -
NTIA 56 21 86 9 1.2 73 55 7.5 -
NTIS
NTIS (M) 45 27 90 13 1.6 73 58 10 -
NOS 45 27 90 13 1.6 73 58 10 -
NTCP 48 27 111 16 3.2 94 9 - -
NTCP(M) 48 30 111 19 3.2 94 9 - -
NTFP 48 30 111 19 3.2 94 9 - -
NTFP(M) 48 40 111 19 3.2 94 9 - -
NTB 57 21 114 13 1.6 97 7.2 11 -
NTB(M) 57 26 116 13 1.6 97 72 11 -
NTBC 57 21 134 16 2.0 111 8.7 16 -
NTBC(M) 58 26 136 16 3.2 111 8.7 16 -
NTC 48 27 134 16 3.2 111 9 12.5 -
NTC(M) 48 30 137 19 3.2 111 9 12.5 -
NTF 48 30 137 19 3.2 111 9 12.5 -
NTF(M) 48 40 137 19 3.2 111 9 12.5 -
NTKF 48 40 137 19 3.2 111 9 12.5 -
NTKF(M) 51 40 138 25 50 111 9 12.5 -
NTMF 51 40 138 25 50 111 9 125 -
NTKM 48 40 159 19 32 133 10.5° 14 -
NTM 51 40 21 25 5.0 133/184 10.5 14 254
NTTM (450-500A) 59. 53 212 25 6.3 133/184 10.5 14 254
NTTM (560-630A) 59 63 212 25 6.3 133-184 105 14 254
NTLM 84 82 210 26 10 133/184 10.3 16 254
NTT 83 74 267 38 6.5 165/229 10.3 16 32
NTLT 84 82 267 38 10 165/229 10.3 16 32
NTXU 83 100 198 63.5 95 149 14.3 19 32

G L

2,
A
U]

NTT,NTLT,
NTM,
NTTM,
NTLM
types

NTXU type
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NHP 2z HRC cartridge fuse-links

NHP Compact 415V fuse-links are available in
ratings from 2A up to 1250A and advanced design
techniques mean that watts loss figures have been
‘substantially reduced whilst protection
characteristics remain unchanged.

All NHP Compact HRC fuse-links are manufactured
using precision assembly methods to ensure that their
performance will conform with the published
characteristics within very close tolerances.

Cartridge barrels are extruded under vacuum to
prevent the occurrence of air pockets. Each fuse is
then fully filled, using a vibratory method, with
specially prepared, dried and graded powdered silica.
The end caps are press fitted on to the precision
ground barrels ensuring a very tight fit.

Fuse elements are accurately shaped and
manufactured for consistency and reliability.

All NHP Compact fuse-links are subjected toa
resistance test to prove correct assembly.

NHP Compact HRC fuse-links, other than motor
rated patterns, have utilisation categories gG.

Schedules of equivalent fuse-links made by certain
other manufacturers are included in the following
pages. No claim is made of identical performance
under all conditions, the schedules being provided to
assist on the selection of fuse-links having similar
ratings, dimensions and fixing centres. Characteristic
curves and associated data are provided to aid
accurate discrimination.

Maotor rated fuse-links

BS88 now aligns with the international fuse
specification IEC 269. The concept of “fusing factor”
has been replaced with “utilisation category”. Class
Q1 fl.lﬁmg factor is now referred to as “gG" and motor
rated fuse-links are referred to as “gM”. Special motor
rated fuse-links are also listed and are available in
various barrel sizes, in each case fitted with special
fuse elements. Their selection frequently permits the
use of lower rated switch and /or fusegear than would
be the case using Class gG fuse-links. This range of
fuse-links has been ASTA certified for a breaking
capacity of ﬁ]}a&q; 415V AC.

- NHP trial bolted pattern fuse-links
conform mﬂ'lBSBﬂ Part 2: 1988 and; have been ASTA
certified for a breaking capacity of B0kA at 415V AC

‘or 550V AC and have utilisation categories gG.
NHF ﬂampﬂﬁmelmh are suitable for back-up

m&‘nﬂtﬂrm}Evmgﬂceﬂem time

NHP Compact fuses I

As a guide, the following table shows the minimum
fuse sizes that may be associated with motors based
on the assumption that the starting conditions for

typical 3 phase 4 pole 415V motors are; 8 x EL.C. for
fisecs [D.OL.] and 4 x FL.C. for 12 secsStar Delta).

Should more specific information be required to assist
on individual projects please contact your nearest
MNHP office or distributor.

fuse-link selection for motor circuit proleclion

Motor rating 0.0.L | Starting | Assisted star
Approx standard mator slandard
s fuse-link | cireuit | fuse-link

kW hp amps | amps | fuse-link | amps

0.19 0.25 o7 | 4 2

037 08 | AR 8 4

0.35 0ry | 18 F- o e | e

0.75 107 |..=t8 10 4

11 1.5 | 2.6 10 B

1.5 20 " ApNEp. | A0 T 1 Je

22 30, 1 %0 16 10

3.0 40 | 85 16 I 10

4.0 85 | 8D | 20 | POM25 16

55 75 1.0 25 20M32 16

75 10 15 40 J2M40 25

11.0 15 | » | s 32MS0 a2

15.0 20 28 B3 32M83 40

18.5 25 36 80 BAMED 50

2 % | 39 | 80 |e3mea | 3

30 40 | s2. | 100 | 63mi00 | &3

a7 50 89° | 160 | 100Mig0.| 80

45 il 78| 160 100M160 | 100

55 75 | 9% 00 | 160

78 100 A5 | <900 | 200M260 | 160

a0 125 |- 156 | 260 200M250 | 160

110 150 189 | 5. | 200

132 175 | 224 | 355 60

150 200, | 255 355 250

160 20 | 275 400 5

185 “oaseess) 318 | - 450 | T

200 270 330 500 | 355

200 300 ar4 560 400

2hf -y 350 | 460 | 630 450

295 400 500 710 | 500

315 430 535 710 | 660

355 483 580 800 [ ™ -

400 545 646 800 70

450 612 725 1000 [ 800
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NI'F Fuses HRC fuse ﬁttings BS Fuses fitings I

NHP Compact fuse gear includes a range of moulded
HRC fuse fittings, designed to aceept bolt-in and
clip-in HRC fuse-links.

Each fuse fitting is fully shrouded to prevent
accidental contact with live parts when inserting or
withdrawing a carrier and once a fuse carrier has
been completely removed.

The fuse carrier and base mouldings are
manufactured from high quality thermosetting
material finished in black.

NHP fuse fittings accept NHF Compact HRC fuse-
links and are available in ratings of 20, 32, 63, 100 and
200 amp and can be supplied in front connected and
front,/busbar connected.

They are designed to comply with BS88: Part 2, 1988
and are suitable for systems up to 660V. Suitable HRC
fuse-links are also to BS88: Part 2, 1988,

The NHF “NV” range of clip-in HRC fuse fittings are
available in 20, 32 and 63 amp at 415V. These fuse
fittings can be either screw fixed to a mounting panel
or mounted directly on standard DIN rail. They
comply with BS88: Part 1, 1988 and accept NHP NNS
and MNES clip-in HRC fuse-links to the same standard.

Clip-in type fuse fittings allow fuse-links to be
. - replaced quickly and simply, as no tools are required.
fuse-links are removed from the holder using side
20'amp Smmt pressure on the fuse-link while replacement involves
. —————  asimple pushifit:

32 amp 16mm?

B3amp o ?TE_mm= IR
100 amp 70mm?

200 amp 150mm’

Fuse fitlings seleclion guide

Wﬂnmwfﬁmmiﬁm;
Clip-in type
.--_M. Frontwied  FronUstud  Froatwired  Boltin  BolGhpin Clipin
N2OFW N2OSEW.  NV2OFW  20MENL %‘ AL NNIT2-20 . NNS2-20
% NSZEW  NASEW  NVOZPW._ SMRNL  GPOIK A0 NTA232  NNS2-32
ok NGIFW NGISFW  NVGIFW  GIMFNL  B30LK A2 NTIA?32  NES20-6)
! _ e e <y A3 NTIS 35-63
100 Plack  NIDOFW Wi0OSPW - 00MFNL = = NTB 2-63 3
: NTCP 80-100 ;
B ; E NTEC 2-63 >
I ' d A4 NTCEO-100
200 Black N20OFW  N2ODSFW - zuuum :-1| NTF 125-200
B > .
Note: 9 b it 10 N10Ofitings uing adaplor IMFLI
! silable for N100 fittings: Ref 100MENL
_ e = f
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TOWNSVILLE: 62 Leyland St., Garbutt, Qld. 4814
th(o?)am 0700 Fax: (07) 4775 1457

ROCKHAMPTON: 208 Denison St., Qld. 4700 _
Phone: (07) 4927 2277 Fax: (07) 4922 2947 s

L UALITY
TOOWOOMBA: Cnr Carroll St. & Struan Crt., Qld. 4350 - - saquslg?n ﬂ‘
Phone: (07) 4634 4799 Fax: (07) 4633 1796 ﬁé

NF-01/98-5M -D
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Key features of the RH series include:

» Compact midget size saves space

¢ High switching capacity (10A)

* Choice of blade or PCB style terminals

+ Relay options include indicator light, check butten, and top

mounting bracket

¢ DIN rail, surface, panel, and PCB type sockets
available for a wide range of mounting applications

UL Recognized CSA Certified
m Files No. E67770 sp’ File No.LR35144
® £59804
£64245

TUV’ Fite No. BL951113332319

PRODUCT SERVICE
L ]

Ce

Contact Material

Silver cadmium oxide

Contact Resistance

50mQ maximum (initial value)

Minimum
Applicable Load

24V DC/30mA, 5V DC/100mA
{reference value)

Operating Time

SPOT (RH1), OPOT {RH2): 20ms maximum
3POT (RH3), 4PDT {RH4): 25ms maximum

Release Time

SPOT {RH1), DPOT {(RH2): 20ms maximum
3PDT (RH3), 4POT (RH4): 25ms maximum

Power
Consumption

SPDT (RH1): OC: 0.8W

AC: 1.1VA (50H2), 1VA (60Hz)
DPDT {RH2): DC: 0.9W

AC: 1.4VA {50Hz), 1.2VA {60Hz)
3PDT (RH3): DC: 1.5W

AC: 2VA (50Hz), 1.7VA (60Hz)
4PDT (RH4): OC: 1.5W

AC: 2.5VA {50Hz), 2VA {60Hz)

Insulation Resistance

100MQ2 min (measured with a 500V DC megger)

Dielectric Strength

SPOT (RH1)

Between live and dead parts: 2,000V AC,
1 minute; Between contact circuit and
operating coil: 2,000V AC, 1 minute;
Between contacts of the same pole:
1,000V AC, 1 minute

DPDT {RH2), 3PDT {RH3), 4PDT (RH4)
Between live and dead parts: 2,000V AC,
1 minute; Between contact circuit and
operating coil: 2,000V AC, 1 minute;
Between contact circuits; 2,000V AC,

1 minute; Between contacts of the same
pole: 1,000V AC, t minute

Frequency Response

1,800 operations/hour

Temperature Rise

Coil: 85°C maximum
Contact: 65°C maximum

Vibration Resistance

0 to 6G (55Hz maximum)

Shock Resistance

SPOT/DPOT: 200N (approximately 20G)
3PDT/4PDT: 100N [approximately 10G)

Life Expectancy

Electrical: over 500,000 operations at
120V AC, 10A; (over 200,000 operations
at 120V AC, 10A for SPDT [RH1), 3PDT
[RH3), 4POT [RH4})

Mechanical: 50,000,000 operations

Operating Temperature

~30to +70°C

Weight

SPOT: 24g, DPDT: 37g {approximately)
3PDT: 50g, 4PDT: 74g (approximately)

Q-Pulse Id TMS911

See page D-29 for dimensions.

Active 10/12/2014

Maximum Continuous Applied
Voltage (AC/DC) at 20°C

110% of the rated voitage

Minimum Operating Voltage
(AC/DC) at 20°C

80% of the rated voltage

Drop-Out Voltage (AC)

30% or more of the rated voltage

Drop-Out Voltage (DC)

10% or more of the rated voitage

N L T

A S R ERT, LR T g R
rdering Informat
!

]
S OB ST

Order standard voltages for fastest delivery. Allow extra delivery time for

non-standard voltages.

Basic Part No.
RH2B-U

Coil Voltage:
AC110-120V
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} SPOT RH1B-U 1 RH1B-L* — — RH1B-UT.
8 [ DPOT RH2B-U | RH2B-UL RH28-UC RH2B-ULC RH28-UT
{blade) T 3POT RH3B-U | RH3B-UL RH3B-UC RH3B-ULE RH3B-UT
I"apDT AH4B-U | RH4B-LL RH48-UC I RH4B-ULL RH4B-UT
©SPDT RHIV2-0 RHIV2-L* P — — =
V2 ~DPOT RAH2v2-U RH2VZ-UL 1 RR2v2-UC I RH2v2-ULC | —
Brmpode) 3PDT CBHIV2-U© RH3v2UL TRHIVZUC | RHBVZULL =
b0t rRHAV2-U " RHAV2-UL ¢ RH4V2-UC " RHavVZ-ULT -

LB RHIBIV2)-L s not UL recagnized.
2. For Coll and Comiac Rerings. see ihe next page.

{Part Numbers: Sockets

Standard DIN Rall Mo nt= [ Fingéi-Safe: DIN Bail Mouni .1 Surface Mount' |- 'Spring (optional) £
] T Y TR s ! [ Tl S O k Pl dokar a7l RS 20t
SY25-02F1

SFA-101 -

SFA-202

Sy4S-51F1

SFA-301

SFA-302

SY45-02F1
SFA-101
SFA-202
SY4S-51F1

SH3B-05F1
i SFA-101,-202
SY45-51F1

SHaB-02F1
SFA-101, -202
SY4S5-51F1

RH1B ' SH1B-05 SH1B-05C — ¢ SH1B-51

1'
e _ ! |
¢ §H2B-05 §H2B-05C | Sh28-02

RHZB

SH28-51 3 SH2B-62
i

RH3B SH3B-05 . SH3B-05C ' SH3B-5! 5H3B-62

SH4B-05C : | SH4B-51

RH4B | SHaB-05 SH4B-62

DUN rail BNDNTO00.

w A Sce Secrion F for decails on sockers. AlLDIN ratl meene sockers showan above can e mowmed using

15 12 3 ie 13 13 14
i o] F—o—ro] ——w—-
18] ) i =1 ) (+) ) (+
RH1 RH2 RH3 RH4
D.i? USA: (800) 262-4332 or (408) 747-0550, Western Canada: (888) 578-9988 or Eastern Canada (888) 317-4332
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.d
A .
BE Relays RH Series

940 | 6.00

T2V 75mA_ | 100mA | 140mA | 165mA | 86mA ; 118mA | i6mA | 19%mA | 7680 | 3930 | 2530 | 2120

AC | 28V FmA__| S0mA__| 70mA | @mA | @mA | 597mA | 8imA | G8mA | 3000 | 1532 | 1030 | B45Q
120" | 75mA | TimA | 14.2mA | 165mA | 86mA | 129mA | 164mA | 195mA | 76800 | 41700 | 27700 | 22300
2407 | 32mA | 55mA 3120002 ; 1521000 12,100€2 | 91,2002

SIETNY )

Y ‘ 128mA : a0 | 400 20
W §amA T5mA 120mA | 125mA T8 ie0Q 1000 | %0

DC| 24V . 32mA ! 36.9mA §0mA 1 62mA 7500, 6500 4000 3880
@ 18mA 185mA ; 0mA ! 3ImA 266000 26000 160082 | 155002
TovE 8mA ‘ SImA : 128mA ; T5mA 138000 121000 86000 | 73400

* For RH2 relavs = 1107120V AC.
? For RH2 relavs = 2207240V AC.

i For RH2 relavs = 1007110V DC.

Contact Ratings

f i )
P Ut i i , :
3ov DC K Csa 104 i A loA ] ; AL , I — ( —
i Nominal : i i | RY:Y 154 ' — —
110VDC | Nominal | 054 ' 054 | 05A ' 05A | 03A ; 034 : 03A | 03A  —  —
i uL = ' 1/6 1/6
120V AC | CSA A | 1a | oA | w0a | A 1_7_;_‘- B 754 | B
Nominal | L i 1.5
U e e | o— (7sa fom (A b LER L
240VAC | CSA ; A 1sAa
Nominal | 7A | 75A | 75A | 45A | 5A | 5A | 5A | LT

[.*6.5A/pole. 20A 1al.
2. Inductive load cos o = 0.3, L/R = 7ms.

B

5000 4 AC Load 5000 4 DC Load

2 1000 4\ \ «—120V AC Resistive Load 'Z 1000 30V DC Resistive Load

5 s00- 240V AC Resistive Load g‘: 500 - 30V OC Inductive Load

o 120V AC Inductive Load 8

3 V AC Inductive Load s

c:> 100 240 nductive Loa E, 100 -

2 501 = 50

-
YT I 1T 1T T I rri T T 17T U7 17T T 1
12345678910 12345678910

Load Current {A) Load Current (A)
USA: (800) 262-4332 or (408) 747-0550, Western Canada: (888) 578-9988 or Eastern Canada (888) 317-4332 D-13

IS e ST
5 Li"?q;‘f Py

Y o L
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Adwwncad Contral

Features

= Complies with IEC 547

+ High contact reliability _

* Basic 4 pole relay can be increased up to a 12
pole relay with add on contact blocks

* Choice of front mount or side mount accessories

* Electronic compatibility

Control Voltages

AC = 24, 32, 110, 240, 415 V 50 Hz
DC = 24, 36, 48, 110, 240V DC

CS 7 control rela

CS 7 industrial control relays share the same design
as the CA 7 contactor range. They are compact and
designed for heavy duty industrial control
applications where reliability and versatility are
essential.

CS 7 relays are designed for fast and trouble free
installation and maintenance. All accessories are
modular and snap-on without the use of tools. The
relays are DIN/Screw mounted so they can be
installed, moved or replaced quickly.

Basic 4 pole CS 7 relay P Basic 4 pole CS 7 relay
AC coil Y T DC coil
B ]
Contact s Contact
arrangement  Cat. No. ] i arrangement  Cat. No.
2N/O2N/C CSTREN| o == ON/O4N/C C87C
AN/OINC _— N/O3N/C
4N/OON/C AC version OC version 2N/O2N/C
3IN/OTN/C
4 N/O 0 N/C
Top mounting auxiliary contact blocks ')
-t =
N/O N/C  Diagram  Reference Suit CS 7 Cat. No. Examples of C5 7
ix. 54 |62 i : qﬁ -
0 2 %‘ }' 02 All
L. 52 162

2 0 |“ s 20 All

‘*\ﬂ - Front mount Side mount
1+1E 1+1L F‘ F' L22 All

......... 2
| ey B 182
3 1 I F‘ et o § All

\ B?\?-l- (4
|!3i!n1nlu 40 All

ik

Front mount pneumatic timer

'} Crther contact blocks type CA 7-P can be used pruvuimu hun'nﬂnm numiers g mmmm {Refer CA 7 contactor suxiliaries, Part & soction 1),

www.nhp.com.au
MELBOURNE:
SYDMEY:
NEWCASTLE:
BRISBAMNE:
TOWNSVILLE:
ROCKHAMPTOM:
TOOWOOMBA:
CAIRNS:
ADELAIDE:
PERTH:
DARWIM:
HOBART:

\

NHF ELECTRICAL ENGINEERING PRODUCTS PTY LTD

42-87 River Street Richmond Vic. 3121

30-34 Day Street North Silverwater N.S.W. 2128
575 Maltland Road Mayfleld West N.S.W. 2304
26 Turba Drive Coorparoo Qld, 4151

62 Leyland Street Garbutt Qid, 4814

208 Denlson Street Rockhampton Qid. 4700
Cor Carroll 5t. & Struan Crt. Toowoomba, Qld. 4350
14128 Lyons Street Bungalow Qid, 4870

50 Croydon Road Keswick 5.4, 5035

38 Beimont Ave. Rivervale W.A,. 6103

3 Steele Street Winnellie N.T. 0820

2/65 Albert Road Moonah Tasmania 7009

ABM. 84 004 304 B12

e

PHOMNE: +61 3 8429 2000
PHOME: +81 2 8748 3444
PHONE: +81 2 4980 2220
PHONE: +681 7 3891 8008
PHONE: +81 7 4779 0700
PHONE: +81 7 4827 2277
PHONE: +81 7 4834 4799
PHONE: +61 7 4035 G888
PHOME: +61 8 8287 8056
PHONE: +81 B 8277 1777
PHONE: +61 B 8947 Z666
PHONE: +81 2 6228 8676

Q-PUkEER TEASH 1 1
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Modern high current contactors with
Electronically Controlled Mechanism (ECM)
and Advanced Contact Systems

Tomorrow’s Technology Today
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MANAGEMENT
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NHP
Policy statement

NHP is a team of people,
committed to the advance-
ment of our business, and
the business of our

customers, in every respect.

We are a wholly Australian
owned corporate citizen
marketing a wide range of
quality low-voltage
industrial motor control,
distribution switchgear and
protection equipment.

We develop, manufacture
and distribute a range of
quality Australian made
products.

NHP is dedicated to
continually improving the
quality of life of our
customers, our suppliers
and our staff through
leadership, dedication,
innovation and excellent
service.

NHP’s switchgear can be found in a variety of
applications across Australia:

1. Switchboards for large industrial applications.
2. Sydney's mono-rail system.

3. Pump-starting of water systems in outback
Australia.

4. Distribution-boards for Australian industry.

5. Refinery plants.

6. High rise city buildings controlling lighting,
power and providing a safe environment.

7. Providing switchgear for the building industry to
safely and cost-effectively complete
construction.

Q-Pulse Id TMS911
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sprecher+  The complete CA 6 range

Electronic coil control provides unique benefits for the user.

The CA 6 range from CA 6-105-El to CA 6-420-El is fitted with
the electronically controlled mechanism (ECM), which also
includes a PLC interface as standard,

ECM stands for “Electronically Controlled Mechanism”, which is
an electronic circuit that requlates the voltage to the contactor
coil. "ECM”" provides the benefit of defined pick-up

voltages and a wide control voltage range.

Benefits of the system include:

O Clearly defined pick-up and dropout voltage (ON and OFF) levels.
2 Mo contactor chatter and high contact reliability.

2 Wide voltage range of coils.

A "

Standard overload CT6-90, CEF 1-11/12  CT 6-110, CEF 1-11/12  CT 6-150, CEF 1-11/12

Q-Plise 1d TMS911 Active 10/12/2014 Page 253 of 310
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with electronic control (ECM)* NHP

* Electronically Controlled Mechanism (ECM)
2 Built-in overvoltage suppression.
O Low power consumption for both pick-up and halding (longer cable runs possible).
D Built-in PLC {mA control) interface.

et e s

CT 6-200, CEF 1-11/12  CEF 1-41/42/52

Q-Pulse Id TMS911 Active 10/12/2014 Page 254 of 350




SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual

sprecher+ Electronic control CA 6 (ECM)

CA 6...a complete system

The development of the CA 6 range
has now extended to the CA 6-420-El,
the complete range now covering 1000
volt, AC 3 ratings up to 225kW with
415 volt ratings up to 250kW.

Special design features of these
contactors include a unigue
electronically controlled mechanism
{ECM) which is standard on all sizes
except the CA 6-85-11,

Electronically controlled
mechanism (ECM)

The electronically controlled mechanism
has, with the release of the larger CA &
contactors, been further improved. As
well as providing the unique advantages
of electronic coil control, the ECM
version now includes a built in PLC
interface. These are identified with the
suffix El on the Cat. No.

What is "ECM"

ECM stands for “Electronically
Controlled Mechanism”. With the
version El, an electronic circuit regulates
the voltage to the contactor coil. This is
achieved using an ASIC (application
specific integrated circuit) which
precisely controls the pick-up and drop-
out levels of the contactor. This

provides decisive advantages for the
LISEr.

s

O Very low pick-up and hold coil
consumption;

2 No contact chatter because of
defined pick-up and drop-out
voltages.

0 High contact reliability due to
minimised tendency to contact
bounce.

O Built-in suppression circuits.
D Built-in PLC interface.

2 Wide voltage tolerance of coils
suitable for 50/60Hz (DC versions
also available).

0 EMC compatibility:
{Note:  EMC is not to be confused
with ECM. EMC means that the
contactors also conform to
Electromagnetic compatibility
standards for noise emission and
immunity).

Best features:

CA & contactors are manufactured in 2
frame sizes,the first frame size
accommodates 85-1704 and the
second frame size accommodates
210-420A.

CA 6 contactors use comman
accessories and take up to 8 auxiliary
contacts.

Relation of pick-up to hold-in
consumption

Extremely low pick-up and hold-in
coil consumption compared with
comnventional contactors.

Robust and versatile
2 Rated up to 1000 volts.

2 Type 2 co-ordination with fuses or
circuit breakers,

O High thermal capacity.
O High switching capacity.

2 Mechanical interlock does not
increase overall width,

2 Up to B auxiliary contacts.

) Flexible busbars and mounting
plates available for quick assembly
of starter combinations.

2 Choice of electronic motor
protection or CT & thermal
overloads.

O Plug-in voltage suppressors.

Safety first
O Arc chamber cannot be removed
with the contactor energised.

2 Contactor cannot be energised

unless arc chambers are locked into
place.

2 Switch position indicator (manual
operation of contactor not
possible).

3 Closed arc chambers prevent hat
gases escaping. Safety distance in
frant of contactor not necessary.

O Touch proof design using special
insulated terminal blocks and
terminal covers.

2 No cadmium or asbestos
(enwironmentally safe).

Interfocking mechanism

Q—F*Jlse Id TMS911
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your connection to the future NHPR

. _

CA 6-170-El 90kW contactor with ECM

Cat. No. kW @ AC 3 415V kW @ AC 3 1000V
CA 6-85 ) s 55 45

CA 6-105(-El) 75 55

CA 6-140(-El) 90 75

CA 6-170-El R 100 90 o

CA 6-210-El 132 T
CA 6-250-El 150 - T
CA 6-300-EI 18 163
CA 6-420-El 250 25

EMC

Plug-in electronic control
unit and coil

Interface programming

Note:

Control
input for
plug-in

interface

Coil voltage clearly
marked

') CA 6-85 has conventional coil control.

Q-Pulse Id TMS911
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sprecher+ CA 6 advanced contact system

Electronic coil system ECM

Provides chatter free operation of the
main contacts thus increéasing contact
life and reliakulity.

Laminated moving contact system _—
designed to promote arc control.

Contact identification

CA 6-85 - No 1

CA 6-105 - No2
CA 6-105-El - No22

CA 6-140 - No33
CA6-140-El - No3
CA6-170-E1 - No4
CA6-210-El - No5

CA 6-250-El - Nog
CA6-300-E1 - No7

CA 6-420-E1 - MNod

Iain contacts easily maintained and
replaced from the front without
disturbing the main connections

Safety fockout system

Tips on contact replacement

Evaluation of contact
condition

The contact surface of a new contact
systermn is by no means smooth. It
consists rather of a large number of
small surfaces through which the
partial currents flow from the fixed
contact to the moving contact. The
reason for this i5 the “natural”
roughness of the surface of the
contact plate, which does not affect
the practical function of the contact.

Distinctly visible traces of erosion are
left behind by the very first
switchings.and after a larger number
of switchings are distributed over the
entire contact surface. After a small
number of switchings the entire
contact surface is rough and
blackened. Motched edges and
erosion tapering toward the arcing
chamber are also normal signs of
wear.

Switching elements of silver alloys
have the characteristic that they
retain the favourable characteristics
with regard to contact reliability,
closing capability and current carrying
capacity even with an eroded surface.

Under no circumstances may rough
contact surfaces be filed smooth,
because such action will not improve
the switching performance and
valuable contact material would only
be lost.

It is particularly important for the
contact making to occur exclusively
with the silver plating; whether the
plating is smooth or eroded is not so
impaortant. The end of the contact
element service life is reached when
larger pieces have broken out of the
contact plating, or when the danger
of contact with the base material
exists.

Contact maintenance

Mote that contact erosion need not
be equal on all three poles. This is
because the opening operation is
usually synchronised with the AC
control phase of the same supply
source, The result of this is that the
extinguishing phase is always the
same. Periodic changing of the
control phase will provide a more
uniform burn-off of the contact
systemn. The assessment of wear is to
be based on the contact element
exhibiting the greatest amount of
wear.

Note -

Unifarm burn-off of all three phase contacts
can be obtained by periodically changing
over the phases of the AC control circuit,
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- reliable high current switching NiHP

Arc runner plate assists on drawing

arc away from contacts.

Efticient arc quer |f_'f'|!r.f_} chamber
Carefully designed and positioned arc
spilitter plates quickly interrupt the
current on opening.

|

Rapid movernent of the arc into the ‘
chamber reduces arc pressure and

emitted gases. No dangerous gases

emitted to cables and cannection |

Safety lockout system

(mechanical interfock)
Enclosed arc chamber reduces the
required clearance to 7mm between
the CA & confactors and metal
enclosunes,
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sprecher+ Easy to handle

__ Frame terminal clamp (optional)

2 aux. contact blocks for
fitting to left ar right sides

Easily wired coul
connections

Threaded bushar
Connections

— Fully enclosed
arc chamiber

Safety lock for arc chamber
and contact holder

Swatch position indicator
canmat operate confactor

Plug-in Varistor or RIC
snubber circuil (no extra
space needed)

You save installation time and increase safety by using the CA 6

The distance between the mounting Play safel The snap-on terminal cover Our CA 6 contactors can be

surface and the terminals is the same provides for touch protection according mechanically interlocked without

on all CA & units regardless of rating. to DIN VDE 0106 and VGB 4. The occupying additional space. A really
Only then can switchgear be wired contactors are autornatically touch- good idea on the part of our engineers
simply and efficiently. proof according to 1P 2LX when using o minimise the size of your plant,

the frame terminal clamp.
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Optimum protection

CA 6 contactors keep
your circuit breaker
options open -

and you gain the
flexibility you've been
looking for.

CA 6 contactors and KTA 3
circuit breakers are the ideal
starter combination for every
application.

O With four ratings (100, 160, 250
and 400A) the KTA 3 circuit
breakers cover the full range of
CA 6 ratings.

O Al KTA 3 circuit breakers
incorporate effective short circuit
and overload protection with a
minimum of wiring.

O The modern design is not only
pleasing, it saves space as well.

O Provision is made on both CA 6
contactors and KTA 3 circuit
breakers for subsequently adding
many useful accessories on site.
Your starter can be adapted quickly
and at low cost to suit changing
requirements.
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sprecher+ The complete range -

1000 volt contactors type CA 6 (55kW to 250kW 415V AC 3 rating)

The CA 6 Sprecher + 5chuh contactors capacities for 1000 volt motors up to 225kW with 415 volt ratings up to
offer the latest in switching technology S0kW. 250kW. The special design features of
up to 1000 volts. The first frame size these contactors include a unigue

of contactors ta be released in the CA & Jﬁe development of the CA 6 range Electronically Controlled Mechanism
range are the CA 6-B5 to CA 6-170-El, has alst_: now been extended to the (ECM) which s a standard feature for
which cover both 415 and 1000 volt CA 6-420-El, the complete range now the CA 6-105-El up to the CA 6-420-El
ratings and provides AC 3 switching covers 1000 volts. AC 3 ratings up to range of contactors.

Quick wiring Improved performance Versatile
) Precisely defined pick-up and drop-
out voitages. No contact chattering

is possible.

3 Smooth operation in the whole
voltage range minimises any
tendency to contact bounce. This
improves contact life even under
adverse conditions,

2 Low pick-up and hold-in
consumption. Reduces power
consumption and keeps
temperature rise 1O a minirmuam.

2 Brief supply voltage dips caused by
heavy motor starting currents are
automatically bridged for secure
maotor starting.

) Wide voltage range cols are
suitable for both 50 and 60Hz

operation
Only 2 sers of flexible far conductors ane 2 Built-in over voltage protection and Matching terminal lugs enable CT & and
needed o wire all contactons up to S0kW, suppression circuits eliminate CEF 1 electronic motor protection relays o
which makes wiring up starters a quick and interference from the coil. be mounted directly anto the contactarns
simple job (CT & shown)
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- from Sprecher + Schuh NHP

Advanced Control System (ACS) CA 7 contactors
(4kW to 45kW 415V AC 3 rating)

SkW (3on)
18.5kW (37A)

CA 7 contactors complement the CA 6 range covering AC 3 kW ratings from 4-45kW in 4 compact frame sizes.

Contactors type CA 5 (220kW to 700kW 415V AC 3 rating)

Rated to IEC 947

AC2/AC3 AC2/AC3
Contactor AC 1 amp approx. kW approx. kW
Cat. No. 40°C @ 415V @ 1000V )
CA 5-370 500 220 220
CA 5-450 600 265 280
CA 5-550 760 325 355
CA 5-700 1000 430 500
CA 5-860 1100 520 550
CA 5-1000 1200 600 -
High current contactors CA 5 start where > =
the CA 6 range ends. This extends the CA 5-1200 1350 700
Sprecher + Schuh complete range up to Note: ') IEC 158-1

700kw AC 3. Like CA 6 contactors the
sizes CA 5-370...860 are 1000 volt rated.
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sprecher+  CA 6 contactor ratlngs chart
T — ’_. q:;]p:.?:"" ﬁ’t = 2
e

| i I  CAG-85) CA 6-105-El ")
Rated voltage

CURRENT RATINGS AT OPERATIONAL VOLTAGE 415V *) 1000 VOLT RATINGS ()

DPERATIONAL VOLTAGI

Alternative electronic overload selection

Overload range CET 4 ") CET 4 ") CET 4 ") CET 4 ‘)
Amps 20—180 20-180

(et o4 . ---

Overload range CT 6-90 CT 6-110 CT 6-150 CT 6-200
CEF 1-1112 CEF 1-11/12 CEF 1-11/12 CEF 1-11112
70-90 85-110 105-150 140-200
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CA 6-210-E1")

CA 6-250-E1")

CA 6-300-El")

- 1000 Volts - /)

CET 4
160-630

CET4%)
160-630

CET 49
160-630

CET 4
160-630

CEF 1-41/42/52

160-630

CEF 1-41/42/52

160-630

CEF 1-41/42/52

160-630

CEF 1-41/42/52

160-630

Notes:

)

%)
)
%)

19)
i,
12)

H)

CA 6-85...CA 6-140 available with standard
coil. CA 6-105-El...CA 6-420-El are fitted as
standard with ECM coils.

CA 6-85...CA 6-140 AC coil data is for
standard coil.

CA 6-105...CA 6-140 AC coil data
(standard coil).

Pull-in Hold
VA 650 50
w 310 10
DC coil data:
Pull-in Hold
w 540 8

When fitted with appropriate current
converter CWE 4.

All switching ratings are at 50/60Hz,

may also be suitable for 400Hz, refer NHP.
CT 6 series 70 amps to 200 amps.

1000V current ratings are shown ( ).
Single and 3 phase capacitors switched onto
a network.

Parallel switched capacitors, min 8uH
inductance between switched capacitors.
Based on reduced contact life refer NHP.
Star delta to AS 1202 part 2 class 0.3.
Auto transformer to AS 1202 part 3

class 0.1 on load factor 60%.

Ratings based on 80% tapping. Higher
ratings for lower taps available.

For liquid resistance starters use line

and transformer contact.

For 2 parallel paths 1.7 x le.

For parallel paths 2.5 x le.
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Accessories for CA 6 contactors NHE

General accessories

Cat. No.

Description

Mechanical interlock for CA 6-85 ta CA 6-420-El

Main terminal cover for CA 6-B5 to CA 6-105

4 ?I..a!j e CM6
ar J CA 6-HA1
e CA 6-HA2

Main terminal cover for CA 6-140 and CA 6-105-El to CA 6-170-El
Main terminal cover for CA 8-210-El to CA 6-420-E|

Cat. No. CM & “:H‘1

Terminal block - 3 pole for CA 6-85/105 ')

Mechanical interlack far cantactors
CA 6-HB2

Terminal block - 3 pole for CA 6-140/CA 6-105-El to CA 6-170-El

CA 6-HB3

Terminal black - 3 pole for CA 6-210-El to CA 6-420-E|

CA 6-105-P5

Mounting plate for DOL starter CAT 6 (for CA 6-85...CA 6-170-El)

CA 6-105-PU

Mounting plate for reversing starter CAUT 6 (for CA 6-85...CA 6-170-El)

CA 6-105-PY

Maunting plate for star delta starter CAYT 6 (for CA 6-85...CA 6-170-El)

Mounting plate for DOL starter CAT 6 (for CA 6-210-El...CA 6-420-El)
Mounting plate for reversing starter CAUT & (for CA 6-210-EL..CA 6-420-E1)

- . CA 6-250-P5
\-: ° CA 6-250-PU
&

Mounting plate for star delta starter CAYT 6 (for CA 6-210-El...CA 6-420-El)

Flat conductor set input for reversing / star delta S0mm’ {for CA 6-HB. )

Flat conductor set output for reversing starters 50mm? (for CA B-HB...)

Flexible cable set-link CA & to CA 3 star contactor 16mm’*

Flexible cable set - star point for CA 3-60-N...72-N 16mm’

Shorting bar for CA 6-85...CA 6-170-El as a star point

Flat conductor set input for reversing star delta 120mm?

Flat conductor set output for reversing starters 120mm’

Flexible cable set-link CA 6-140-El...CA 6-170-El star contactor BOmm’

e I
Cat. No. CA 6-H8 Connection links (rated to 1000 volts)
3 pole terminal block
CA 6-105-VLHB
CA 6-105-VTHB
CA 6-105-VY
CA 6-105-VYS
CA 6-105-VYU
- o T caeasovt
CA 6-250-VY
Cat. No. CA 6-105-VLHB CA 6-250-VYU

Shorting bar for CA 6-210-El...CA 6-420-El as a star point

Connection finks flar conductor set

Plug-in voltage suppressors ‘)

CRC 6-48 AC 21 - 4BV 50Hz R-C
CRC 6-110 AC95-110V50Hz  R-C
CRC 6-240 AC 190 - 240V 50Hz  R-C
CRC 6-550 AC 380-550V50Hz R-C
A CRV 6-55 AC 12 - 55V varistor
= = = I 5\ mﬁﬁ AC—':':_E—_IEE'M"_ © varistor
CRV 6-277 AC 137 - 277V varistor
Cat. No. CA 6-105-VYU CRV 6-575 AC 278 - 575V varistor
Connection link shorting bar Biihiie
Connection busbar for direct connection of CA 6 to CET 4
(CWE 4-180) or CEF 1-11/12
CWE 4-vs For CA 6-85/105
CWE 4-VS2 For CA 6-140 and 105-El., .CA 6-170-EI

Cat. No. CRC 6
Plug-in voltage Suppressor

MNotes: '} Setof 2 pieces gives protection IPZLX to [EC 947,
Allows connection of rectangular bar, solid or flexible cable without lugs.
4 Plug-n to bottom of all CA & contactors - select to suit coil voltage.
DC eoils have in-built suppression diodes (not required for El type contactars)
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Dimensions
for electronic motor protection relay CEF 1

Dimensions (mm) CEF 1-
! o 3 Dim 1 12 a1/42 52
A revciood a 120 120 140 155
- e P = — ’
A== al 105 105 - .
e @ @‘
- L b 100 100 142 138
S ol i ,3 -,h b ) 19 119 142 138
&7 g T '"—‘ 1 b1 73 73 :
_ ad 5.4 5.4 5.8 6.5
Y d 55...60 55...60 75 a0
0 b B |
TR d2 100 100 125 135
@il - M10x16 M10x16
] 1
- - - e2 8.5 385 8 48
<« B @ B L L AH—ee e3 16 16 25 25
i 1 2T it A Sl
Ir_...._ Ty f ':l e ed 82 EZ 11? T13
UDo o|gea= | e4W 99 99 117 113
B T Tt kot c 140 140 145 177.2
TR e { | ==
e © 3 | e 1 72 72 117 118
| A
Ln?:;z J i s o 2 935 935 3 .
- 3 53.5 83.5 - -
CEF t-41, CEF 1-42 Motes: '} Shown mounted on optional DOL mounting plate refer
previous page for separate contacior and overload
A & dimensions
e = I ) With one or two auxiliary contact blocks CA 6-P
- & H—1 HE "} For 3rd and 4th auxiliary contact blocks add 13.5mm each.
ed-=rF| [ s o E | = ___:r‘?-—‘ i 4 R = resat button; 3.5mm travel = recet, Gmm traval = tast,
[ wese | | 1;‘:' ' I . ) Earthing terminal.
0o O|glgls | | . % For 1...4 CA 6-P auxiliary contact blocks.
. = 100 1 Touch protected.
ZROFTOPIIIE | | | A ,—!— '} Busbar for universal application CWE 4-VM,
[ "1 1 | - "I Loop through openings 19 x 19mm,
S g a1
I@ ;' @1 ! == | W) With remote reset module CER 1; C = C+29mm.
el & [ "} Provision for mounting on a top hat rail ENS0022-35.
[ o2 | o2 ' ) CWE 4-VM,
| 2
EF 1-52
..ELD..| 13650 1209 1359 ﬁs,_ - 155 i
33.5 \ 3&.5 1 50 b -.-l.i.-
| | ol iimiimit
160 | 29 | 39 s iz
M8 ®) S e i P TH
iy . . ] ! ' 1
~ e —Eﬁ:_ 7 | ¥ I |
= ar 5| I i P e i B
i ] 11~ H s 3 1h IF
| H - H = L l=: Ba=h
w ] 1 n gl 1H ' 2 H
- . - I-n- -y == ]
§ O A 8 - g S
: E L o1 g1 I His
oDoo 1 n (T )
L 8T - | e 3" DDJEII:I
W1 | ' 1 L OO0
=35 { : | 1 L] = | -
8 L[] % & & E i
135 75 o = e 0 10 8 Hal
150 8 | 120 7y
CA 6-85 CA 6-105 + CEF 1 CA B-105-E CA 6-210-El...CA 6-420-E + CEF 1-41/42
CA 6-140-El, CA 6-170-El + CEF I
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seheR"e"*

CA 6 contactors

General technical information

Contactors CA 6-85...CA 6-420-El

2 Rated up to 1000 volts,
2 Built in PLC interface.

) Type 2 co-ordination with fuses or circurt breakers

D) Very low pick-up and hold coil consumption.

D CA 6 contactors are designed to fulfil the requirements according to IEC 947.

2 Compact design, small base area.

General technical data CA 6

Approvals
CE, UL, CSA, Lloyd's Reg. of shipping,
SUVA, Germanischer Lloyd.

OeW

SEV 54 Uit fisted
Switzerland Canada LSA

N

UL recogmised  Germanischer  Lioyd’s Reg

Li54 Lioyd of Shipping
FRG UK
I EMA|
I EUR|
Bureau KEMA
Veritas Netherland
France

Rated voltage withstand

[EC, AS, BS, SEV, VDE 0680
acc. to UL, NAMA, CSA, EEMAC

Rated impulse voltage withstand CAG-..

CAB-P...
Thermal rating acc. to UL/CSA

CAB-P..
Rated voltage AC V]
Centinuous rating 40°C
Switching capacity AL
Rated voltage DC V]

Switching capacity

Test voltage
1 minute {acc. to IEC 947-1)

Rated voltage
AL

De

Insulation class of the coil
Class 'B' acc. to VDE 0660, Table 22

Rated frequency of coil
AC 50/60 Hz, DC

Protection class
POO (open) IEC 529 and DIN 40 050

Ambient temperature

Storage
Operation

Climate withstand
Cyclically changing humid atmosphere acc. to
nach DIN 50 016 and 40 046, Part 38, IEC 68

Max. Altitude of installation site
2000m above sea level acc. to IEC 947-1,

Protection against accidental contact
Touch proof acc. to VDE 0106, Part 100

1000V
600V
12kV
gk

rax. 600

[A] 10 general purpose
Heavy pilot duty (A 600}
max. 600

standard pilot duty (P 600)

3500V

230, 240, 400, 415, 500,
690, 1000V
24, 48, 110, 220, 440V

-40°C...+80°C
-25°C.. +B0°C

Contactor with box terminal block

Protection class
IP 2%
Auxiliary switch

Pratection class
IP 21X

IEC 525 and DIN 40 050

IEC 529 and DIN 40 050
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CA 6 contactors
Technical information

Specifications according to IEC

AC 1 active power load 3 phase switching

- 105 - 140
Cat. No. - -CA6-85 -105-El  -140-El  -170-El -210-El - 250-El - 300-El - 420-El
Ambient temp 40°C (690V) [A] 160 160 250 250 350 350 450 500
Ambient temp 60°C (690V) [A] 135 135 210 210 200 300 380 425
Switching of 3 phase motors
AC2/AC3I/AC 4 (415V) [A) a5 130 155 ]?0 a 325 258 320 425
{1000vi[4] 33 40 55 65 80 a5 115 160
#15V) [kW] 55 5 90 100 132 150 185 250
(1000v) [kw] 45 55 75 90 1 133 163 225
AC 4 at approx. 200,000 operations
(240V) [A] 38 47 &0 72 S0 105 15 144
(415v) [A] 38 47 &0 72 3] 105 115 144
(240V) [kwW] 12 15 19 23 29 34 37 48
{415V} [kw) 21 26 34 40 52 &0 66 83
AC 4 tor squirrel cage motors
AC2/ACZ/AC A (240V) [A) a5 105 140 170 210 250 300 420
{d15v) [al 95 130 155 170 227 258 315 425
(240V) [kw] 27 34 47 57 70 CER [ .
(415v) [kw] S 75 a0 100 132 150 185 2580
Star delta starter
@15V) (kW] 100 132 160 173 231 263 335 452
Rated making capacity
AC 4 415V} [A] 1140 1560 1860 2040 2724 3096 3780 5100
(1000V)[A] 396 480 BED 780 960 1140 1380 1920
Rated breaking capacity
AC 4 {415V) [A] 850 1300 1550 I?{JE ; 22?!_} 2580 3150 4250
(1000v)[A] 330 400 550 650 800 as0 1150 1600
Switching frequency
AC 4 [oper/) a0 60 50 40 40 40 40 40
Page 276 of 327
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ggﬁod‘e” CA 6 contactors
uh Technical information

Specifications according to IEC

Switching power transformers

Cat. No. CA 6-85 +1-;gf£| -{131. -170-El  -210-El  -250-El  -300-El  -420-El
AC 6a according to IEC 847-4-1
@15v)  [A] 43 59 70 77 102 116 142 191
(1000v) [A] 15 18 2% 29 36 43 52 72
(415V) [kval 31 42 50 55 73 B3 102 137
(1000v)  [kVA] 26 31 43 51 62 74 80 125
Switching three phase capacitors
Minimum inductance of leads
between capacitors in parallel: 6pH
e
40°C (415V)  [Kvar) 81 81 126 126 176 176 226 252
(1000V)  [Kvar] 194 194 303 303 124 424 546 606
60°C (415V)  [Kvar] 68 68 106 106 151 151 197 214
(1000V)  [Kvar] 164 164 255 255 364 364 461 515
Group capacitors
40°C (415V)  [Kvar] 44 56 76 112 170 176 226 252
(1000V)  [Kvar] 46 58 79 116 177 251 361 BOG
60°C (415V)  [Kvar] 44 6 76 106 151 151 191 214
(1000V)  [Kvar] 46 58 79 16 177 251 361 515
Switching lamps
Flament ACS5a  [A] 107 120 140 170 210 250 300 420
Gas discharge AC 5a -
Open [A] 144 144 225 225 315 315 405 450
Closed [A] 1215 121.5 189 189 270 270 342 383
Load carrying capacity per UL/CSA
Lloyds Register of Shipping
Continuous current
Open [A] 178 178 250 250 350 350 420 500
Enclosed (Al 160 160 220 220 300 300 340 a0
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CA 6 contactors
Technical information

Specifications according to IEC

Resistance and power dissipation

Cat. No. CA 6-85 -13:-5E| -1131: 170-E1  -210-E  -250-El  -300-El  -420-EI
Main current circuit resist.  [mL2] 0.4 0.4 0.42 0.42 0.22 0.22 0.18 0.15%
Power dissipated by all circuits a
atle AC 3, 415V [W] 10.8 20.3 303 36.4 34.3 443 536 813
Total power dissipation at le AC 3 B
AC control (Wi 20.8 24.9-347 349-447 41.0-508B 3889-487 485-587 58B.2-680 ca86-96
DC control Wi 188 247-263 34.7-36.3 40.8-42.4 38.7-403 48.7-50.3 58.0-596 caB86-88
Life span in millions of operations
Mechanical o
AC control [x1097 10 10 10 10 10 10 10 10
DC control [x104 10 10 10 10 10 10 10 10
Weight —
AC control [kg] 1.3 3B i8 EN:) 1.5 1.5 1.5 1.5
DC control kq] 33 38 38 38 75 75 75 75
Power dissipation
Cat. No. CT 6-90 CT 6-110 CT 6-150 CT 6-200
Power dissipation of
CT 6 overloads (wi 6.5 7.5 10.5 14
Admissible contactor load versus ambient air temperature loading AC 1
Cat. No. 40°c 45°C 50°C 55°C 60°C 65°C 70°C
CA 685 [A] 160 150 145 140 135 105 a5
CA6-105 (E1) [A] 160 150 145 140 135 105 95
CA 6-140- 1A] 250 235 220 215 210 170 150
A 6- a1 250 235 220 215 210 170 150
[A] 350 330 320 310 300 275 260
\ 350 330 320 310 300 275 260
450 440 430 410 380 365 340
500 490 480 455 425 405 380
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CA 6 contactors
Technical information - coils

SBhah""

Coil circuit

Operating Limits

CA 6-85
CA 6-105
Cat. No. CA6-140 -105-El  -140-El  -170-El  -210-El  -250-E1  -300-El  -420-El
S0Hz. 60Hz, 50/60Hz
pick-up  [xUs] 0.85..1.1 0B85.1.1 0©85.11 085.11 085.1.1 085.11 085.11 085.1.1
~ drop-out  [xUs] 03.06 03.05 03.05 03.05 03.05 03.05 03.05 03.05
De contral
pick-up  [xUs] 0.85...1.1 085..77 0.85.1.7 085..1.7 0B85.11 0B85.171 085.17 0B85.11
drop-out  [xUs] 03..06 03..05 03.05 03.05 03.05 03.05 03.05 03.05
Coil voltage pick-up, drop-out & maximum
CA 6-105-El to CA 6-300-El (AC) ")
Nominal
voltage 24...28V AC 43...65V AC 110...130V AC  208...277V AC 380...400V AC
Pick-up voltage [V] 204 36.6 935 177 323
Drop-out voltage  [V] <18 <323 <82.5 <156 <285
Maximumi voltage  [V] 30.8 715 143 305 440
CA 6-420-E! (AC)
Pick-up voltage [V N/A 36.6 93.5 177 323
Drop-out voltage [v] /A <323 <B2.5 <156 <285
Maximum voltage V] . /A 7.5 143 s 440
CA 6-105-El to CA 6-300-El (DC)
Nominal
voltage 24..28VDC 48.72vDC  90..135VDC 170...255V DC. .y
Pick-up voltage vl 20.4 40.8 6.5 145
Drop-out voltage [v] <18 <36 <67.5 <128
Maximum voltage  [V] 308 792 149 281
CA 6-420-El (DC)
Pick-up voltage vl /A 408 76.5 145
I_)mpvnu'[ voltage V] TS =36 <h1.5 <128
Maximum voltage V] WA 79.2 149 281
Switching delay
CA 6-85
CA B-105
Cat. No. CA 6-140 -105-El -140-El =170-El -210-El -250-El  -300-El  -420-El
AC make [ms] 20..47 60 60 60 60 60 60 &0
break [ms] 6...12 S0 50 S0 50 S0 50 50
DC make [mS] &0 &0 &0 &0 &0 60 &0 80
break [mS) 12...20 55 55 85 55 55 58 55
MNotes: '} 24V AC only available for CA 6-105-E1...CA B-170-El
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CA 6 contactors N=R

Technical information

CA 6 auxiliary loads (CA 6-P1/P2/P3/P4-11) ")

Switching AC loads

Cat. No. at 40°C (A) at 60°C (A)
AC 1T 16 12

230V (A) 240V(A) 400V(A) #415V(A) S00V(A) 690V (A)
AC15 rated at voltage of 5.5 5 3 25 1.6 1

Switching DC loads

Description 24V DC (A) 48V DC (A) 110V DC (A) 220V DC (A) 440V DC (A&)
L/R <1mb5, resistance lnads at 16 9 35 0.55 0.2

L/R <15mS, inductive loads with g 5 2 0.4 0.18
BCOMNOMY resistor in series L - =
DC 13, switching electromagnets 5 2 0.7 0.25 0.12
Fuse gG

Description N/O [A] N/C [A]

Shaort circuit protection with no welding 16 16

of contacts according to IEC 347-5

Minimum switching capacity to DIN 19240 @ 17V DC

Description
Standard auxiliary [ma) 5mA
low voltage ausiliary [ma] 1ma

CA 6 low voltage auxiliary contact blocks (CA 6-P2/P3-B11)

Low voltage
Technical data IEC 947

Description Voltage Amps
AC1 250 0.1A
AC15/DC 13 min 3...125% 1,..100mA

MNotes: ') See data for CA 6-P2/F3-B11.
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CA 6 contactors
Technical information - performance graphs

Electrical life

AC 3 Switching of running squirrel-cage mators
AC 1 Mon or slightly inductive loads, resistance fumaces, Up=400 VAC

| e
| | ————
1 E |__' L
— s B
| "h ‘L | o
1 P R ] s
{ b e i *
| ‘&\‘ Jl\'\__ |
| | " e

Contact lite [millions of operations)]

BAlE

CA B-105(-EINAC 1)
CA 6-140-El (AC 1)
CAB-1T0-El (AC 1)
CAB-210-El (AC 1)
CA 6-250-El (AC 1)
CAB-300-El (AC 1)
CAB-420-El (AC 1)

10— A —— eyt ——— I —a— CAG-85

i A }\-\ 3\1 ' E — CAG0S(E) |

~— NN TS B — I —x— CA 6-140-El

N | k —o— CA B-170-El

| l —— CA 6-210-El

N —+i— CAG6-250-El

~— CA 8-300-El

—ax— CA 6-420-El
[ —- CAB-85-El (AG1)

0.1 | | .
0 100 1000
Rated operational current §, AC 3 [A]
(Dashed curves - - - - AC 1 only, open)
AL 4 Stapping of squirrel-cage motars, Lp=400 VAC
000 } RS S RS S L i ———F— —+— CA685
' T _:'_i_u* h“}é& 1 = —— CA 6-105(-El)
- EE [ : —x— CA 6-140-El
et QR " ’3“ H 1 ~— CAB-170-El
W —s— CA 6-210-El
| : — \\\\ \\ }\- s i +— CAB-250-El
» \\_\ N\ | —— CAB3OEI
| 8 1oo: b \_,, | | =—o— CAG-420-El
] o ‘ A Y b ! :
g I AN K —
i SN S |
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:E [ | T I ‘\{\1;:'\‘ ﬁ \R\ -
2 o | | | AR N \, !
I . W o I 1
: \"_'ik_ £ I \ \ " b l.
| = 1 - ' VL T W, . ﬁ =¥ 5 2 [
1 | T3 NSNS T
| | = NN S VA SEESE
| ] dh NN \\‘\ \ | |
| . - |
0.01 | | | g ||
1 10 100 1000
Rated operational current AC 4 [A]
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CA 6 contactors

Technical information - performance graphs

Electrical life

Contact life [millions of operations]

-y

0.1 L

Mixed operation of squirrel-cage motors, Up=400 VAC
AC 3 90% of the motor while starting
AC 4 10% stepping

10— -— |
= _Ej\\\\T\ X N\ \\ e — 8? g-?ga EI)‘
| NN \"\ . D G T . == |~ ee— —x— CA6-140-El |
L N\ \\ N R I INIRT T K — - —+— CAB-170-El
| . SR RIS TN XN —o— CA6-210-El
} \ \ \\ \ ‘\ \ | —a— CA 6-250-EI
— - =N — +~ —o— CA 6-300-El
i NN NCR 4

CA 6-420-El
|

| — 1

//
.
y I
ghard
A %
%
@

\\
N
. _ N
! S O P ™

A
LA
P
A
| A
1 L
v

10

100
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schuh
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e NOTES
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1. INCOMING & PUMP CIRCUIT BREAKERS ARE
B . LINE SIDE SHROUDED.
2. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY
. 2K4 BELOW, RIGHT OR LEFT OF TERMINAL. _]
3. FUSE TERMINALS ARE TO BE FITTED WITH 100mA
| 4 FUSE-LINKS UNLESS OTHERWISE SHOWN.
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SP192 Fortrose St Kenmore SPS Switchboard Upgrade OM Manual
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)
CONSTRUCTION NOTES
1850 450 500 Fault Lavel 30kA for 1 second
A Degree of Protectian PS4 A
A l_" B I_b C |_> D ' —-| 60 i 60 i 150 Degree of Segregation Form 4
_ MAIN DISTRIBUTION Main Bus Rating LODA
DISTRIBUTION BOARD = Material: - 2mm Zincanneal sheet steel. 150 Depth of Switchboard { 150
6 5 CONTROLS ﬂ @ a 8 SUMP PUMP a @ 92x92mm ﬂ = { All equipment mounting plates and escutcheons shall be 2mm Zincanneal sheet steel )
E r——— - 1 START ~ STOP Folded and welded with all visible seams & joints fully welded and
T ; | 1 ® 0 * ground smooth where necessary 20 By ]
= : ! ! __17
[ | = A : :
I | H ﬂ 6 @225 6 @ T (l edges and corners burr free and made safe. I \ / O o
| | SEE 000R DETAL Mo CABLE STRAP Plinth drilled for floor fixing. N g ) L
1= I e e . P . . ) . . N 7
: SCHEr?(;JLLDEEFEARD : S & - Plinth Material :- 100 TFC Plinth Finish :- Ho! dipped galvanised. Mi2 HT Bolts ¢/ {
| f - Schedule card holders to be spot welded on where shown. < Nut, Flaf, & Spring Washer
' ! E PUMP Na.1 ﬂ CABLE ZONE E PUMP No.Z a M6x25 Earih studs welded to inferior of all doors, hinged escutcheons and __tjﬂ ° d)'\“‘/"#/ B
I | on adjacent cubicle interior surfaces T
== : 50 4 A 50
ll_STlFFENER _: —_— Star washers fitted under all hinge screws. — 2 quf ger Swytchboarg lS_ecfmn
8 _____ ﬂ B a End cut outs comes with cover & neaprene seal. iffed to plinth af delivery
Cable straps 15Wx15mm return fitted adjacent doar mounted equipment Llfhn q Ch ann e[ DE 1— a Il
and on adjatent cubicle interior surfaces.
[ M DOOR DETAH_ NO /] Attach cubicle to plinth/base frame with M10 [min) bolfs, nuts, flat and =
MAIN DISTRIBUTION A A , : spring washers. Maximum spacing befween fixings 400mm.
6 ﬂ @ /< @ /< Gland piates manufactured from 6mm Aluminium
% START  sTgp START ~ STOP 450 Gand plate openings will be reinforced with 20x6mm flat sfeel. Cubicle Emka 1011 Series Gasket
[ =
C—1 STATUS ~ RESET @ a (1 STATUS ~ RESET — 60 }-ﬁv The outer doors shall provide an enclosure rating of at least IP54
{ONTR 5 :
c UL%RMSET B8q ® 880 ® “ Door & cover gaskets:- Emka 1011-207 self grip seal C
|: i [bRH] ooo (HRE] G')’\,\' = Door locks L&F “ T * Handle
o , : ﬂ g ﬂ B SUMP PUMP 2 Key code 1 92268
~ r ‘@‘g < @ ® i Latching rods Single point Cam.
4 4 Tl = Door Hinges Lift off chrome brass pintle hinges.
6 CABLE STRAP Door stay. N/A
— Escutcheon lacks Emka 1/4 turn 1000-U142 Slotted 2x4mm deep. Beor —
@ ﬂ Lift-off covers fixed with M8 studs with fiber washer and flat 5/S washer
DOOR DETAIL No.? and acorn nuts. Weatherproof Door Seal
SEE DODR DETAIL No.1 | Note:- All nuts, bolts and studs shall be ISO metric thread and shall be-
. ) o i 225 | 225 316 stainless steel or trome plated for weatherproof cubicles.
D SUPPLY AUTHORITY | Exposed thread of fixings, affer fitment of required materials, washers M8 x 35 Stud Welded D
CURRENT TRANSFORMERS § =—— and nuts etc, shell be two clear threads (min} to 5mm {max.) inside cubicte
G 8 PUMP No.1 ag | 132.5sq . INDODR PAINTING DETAILS Gland ”
r ' ~ 12559 Electrostatic Dry Pawder Coating System (DFT + 20 Microns) Plate
f———————— Average Dry Film Thickness 80 microns Cutout
SEALABLE 5TUD 6 a E H @ ﬂ + — == =t External Cubicle Surfaces Dulux X15 Orange 51439 X
— ‘\5 0 External Doors & Covers Dulux X15 Orange 51439 35 —]
° SEE D0OR DETAIL No.3 SEE DOOR DETAIL No.3 || SEE CUTOUT DETAIL No.1 ;¢ o = internal Cubicle Surfaces Dulux X159 Orange 51439 ——
° ° ° ° o i ~ 4 + 4+ Internal Mounting Panels Dulux New Bright Whife 84636 (Gtaoss) , ‘- o
H . 92x92mm 0 o Escutcheons Dulux New Bright White 84636 (Gloss) Gland Plate Earth Stud Detail
h i+ D i -
Iy CABLE ZONE (ABLE ZONE @- o Rl / Fire Door N/A
] = 1 -
E ° ‘ ° o ° -] 68x131mm gzz.sergm - E
- 60 T o
- _ | <1 3 RITTAL SK3322
= _ e CUTOUT DETAIL Nof
@0 CABLE STRAP_ AS B U I I_ I
AI—> Bl—> CL» DI—> LEFT VIEW = 6 | 10 | w5 |2
47 [ T . _’ .
r- <
DI19/08/02l = E U JIL_"T
C (10/07/02] ISSUED FOR CONSTRUCTION | JRM
B |3/07/02]| REISSUED FOR APPROVAL | JRM
g , " o[ 40x60mm DUCT ° ° A [2010602 ISSUED FOR APPROVAL | JRM F
SEE ESCUTCHEON DETAIL | [[——————= E Foﬁs‘l U Nol DATE AMENDMENT |N|T|ALS<
‘: R Y/ + = MANAGER OF BUSINESS DATE
| N =S ) o - ASSET SERVICES
=
I, ::" Al L.0x60mm DUCT = + MANAGER OF DATE
- I = i o o o OPERATIONS ]
| ﬁ ° | SEE CUTQUT DETALL Ne.l -
| AR T—— | am MANAGER PROFESSIONAL DATE
1l|° SERVICES - ENGINEERING
! : | SUPERVISING R.P.E.Q. NO. DATE
! S ! | T : ENGINEER
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: CADD FILE
¢ : Eacatal H G
o oll Il,(}xgofnm DUCI JOB FILE M0278 SURVEY NO. J
Y - SURVEYED FIELD BOOK
380 &
. _ POWER ELECTRIC )
| f = = g Switchboards |
x e =3 s
S oo w |E pon w | E 1 . ACN 052 204118 ] S
3 mtetel 2 @*ate) 2 H e O e (07, 3974 300 Fariimi: (O7) 3574 558+ o°"
= = i I 3 Intemational Telephone: 0061-7-3274 3322 Facsimile: 0061-7-3274 3929
Slakd ooag Sl gaag = P.0. Box 6176 Fairfield Gardens, Brisbane, Queensland, 4103, Ausiralia
- ~ :
04040 gog  [40x80mm DUCT o= [40x80mm DUCT DESIGN JRM 18/06/02
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