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1 INTRODUCTION

These operating instructions cover the following Sewage pumping stations electrical equipment
supplied by J & P Richardson Industries Pty Ltd in 2012.

 SP127 Harts Road

1.1 OPERATING INSTRUCTIONS

Normal operation of the pumping station is in the automatic mode with control by means of a

Logica (RTU), which receives level signals from the Level Measurement System in the wet

well.

Manual Emergency operation control of the station is available by means of selector switch on
the common control compartment of the switchboard.
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2 DESCRIPTION OF OPERATION

2.1 MODE SELECTION

The station can be operated either in Local-Remote (automatic) or manual emergency mode

with selection being made by means of the mode selector switch mounted on common control

section escutcheon of the switchboard. The selector switch designated for Manual Emergency

Mode is made by means with the following mode selections NORMAL-RUN.

2.2 MANUAL EMERGENCY CONTROL

Each pumping unit can be run in manual emergency control from the individual pump starter

section by: -

a) Selecting the "ON" setting on the "MODE SELECTOR SWITCH" as described in
Clause 2.1.

b) The Duty Pump will start.
c) After a time delay, the Standby Pump will start.
d) Return the selector switch back to “NORMAL”.

N.B. DO NOT LEAVE IN MANUAL EMERGENCY WHILE SELECTION

STATION UNATTENDED

2.3 AUTOMATIC CONTROL

For automatic control of the station: -

a) The "MODE SELECTOR SWITCH" on the common control section should be in the
"REMOTE" position.

b) The automatic starting and stopping of the pumps is controlled by signals from the
Logica RTU.

For NORMAL OPERATION, each of the pump selector switches should have
"EMERGENCY PUMP OFF" mode selected.

In the LOCAL / REMOTE mode the selected Duty Pump unit will start automatically as pre-

set by the level in the wet well. In the event of the duty pump not being capable of supplying

enough flow to continue draining the wet well and the well level rises to a second pre-set level,

then the Standby Pump unit will automatically start, to provide additional pumping. The

supplementary pump unit also takes over for the respective pump duty on the occurrence of the

Duty Pump unit failing.
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3 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION

3.1 Circuit Breakers, Chassis & Isolators

3.2 Control Devices & Sockets

3.3 Fuses & Surge Protective Devices

3.4 Switches, Indicators & Pushbuttons

3.5 Power Supply & Radio Devices

3.6 Instrumentations & Lights

3.7 Soft Starter & Pump Devices

3.8 Terminals & Links

3.9 Other Accessories
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3.1 CIRCUIT BREAKERS, CHASSIS & ISOLATORS

 TERASAKI – CD-2-24/18-3U – Distribution Board Chassis

 TERASAKI – DSRCBH-6-30A – Circuit Breaker

 TERASAKI – DSRCBH-10-30A – Circuit Breaker

 TERASAKI – DSRCBH-16-30A – Circuit Breaker

 TERASAKI – DTCB15306C – Circuit Breaker

 TERASAKI – DTCB6104C – Circuit Breaker

 TERASAKI – DTCB6106C – Circuit Breaker

 TERASAKI – DTCB6110C – Circuit Breaker

 TERASAKI – DTCB6210C – Circuit Breaker

 TERASAKI – DTCB6306C – Circuit Breaker

 TERASAKI – DTCB6310C – Circuit Breaker

 TERASAKI – MTSS2PE12533 – Manual Transfer Switch

 TERASAKI – S125GJ/20 – Circuit Breaker + T2HS Handle

 TERASAKI – S125NJ/32 – Sub-Distribution Board Circuit Breaker

 TERASAKI – S250PE/125 – Circuit Breaker + N/O Aux. Contact
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Panelboards, loadcentres and accessories

2

Technical data – CD/CT busbar chassis

Catalogue number structure – CD/CT busbar chassis

Description

XX

Type
CD Din-T
CDH Din-T10H
CT Safe-T

X

Current rating
2 250 A
3 355 A

Etc.

XX

No. of ways
12
18
24
30
36 etc.
27 mm/18 mm
6/24
12/60

XX

Pole pitch (mm)
18 Din-T
27 Din-T10H
27/18 Hybrid

Din-T10H/Din-T
25 Safe-T    

X

No. of phases
2 1 P + N (red, black)
3 3 P (red, white, blue)
4 3 P + N (red, white,

blue, black)

CD-250 A

Busbar rating

Voltage rating

Short circuit rating

Short circuit time

Insulation material

(Amp)

(V)

(kA)

(sec)

250

415

20

0.2

Polyolefin

PPA-441

-/--

■ Standards AS/NZS 3439
■ Current rating 250 A
■ Withstand rating 250 A/20 kA for 0.2 sec
■ Splayed busbar to suit 160 A & 250 A switch
■ Top and bottom feed – splayed top & bottom
■ Tee-offs stripped and 50% capped
■ Top power feed stripped and capped
■ Full 35 mm DIN rail, improved MCB mounting security
■ Improved insulation coating

Concept Din-T – 250 to suit Din-T MCBs (18 mm pole pitch) 3)

Pole capacity

12

18

24

30

36

42

48

54

60

72

78

84

96

250 A
Cat. No. 1)

CD-2-12/18-3U

CD-2-18/18-3U

CD-2-24/18-3U

CD-2-30/18-3U

CD-2-36/18-3U

CD-2-42/18-3U

CD-2-48/18-3U

CD-2-54/18-3U

CD-2-60/18-3U

CD-2-72/18-3U

CD-2-78/18-3U

CD-2-84/18-3U

CD-2-96/18-3U

Accessories
Description

Split tariff kit 250/355 A (supplied loose)

Split tariff kit (fitted)

Plastic tee-off cap  250 / 355 A

Cat. No.

STKCD

REFER NHP

CD250TOPC

Notes: 1) 4 pole and other special configurations available to special order refer NHP.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
If applicable use insulated tool provided to disengage DIN clip when removing 
MCB from chassis.

3) Not suitable for CONCEPT economy Panelboards. Contact NHP for availability.
Available on indent only.

i

3 pole CD chassis to suit Din-T MCBs

and Premier busbar chassis – Din-T
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Panelboards, loadcentres and accessories
Dimensions (mm)

2

Chassis size 1) A

CD-X-12/18-3U

CD-X-18/18-3U

CD-X-24/18-3U

CD-X-30/18-3U

CD-X-36/18-3U

CD-X-42/18-3U

CD-X-48/18-3U

CD-X-54/18-3U

CD-X-60/18-3U

CD-X-72/18-3U

CD-X-78/18-3U

CD-X-84/18-3U

CD-X-96/18-3U

152

206

260

314

368

422

476

530

584

692

745

800

908

B

100

100

100

200

300

300

400

400

500

600

700

700

800

C

–

–

–

–

–

–

–

–

–

–

300

300

400

D

110

164

218

272

326

280

434

488

542

650

704

758

866

R

–

–

–

–

–

–

–

–

–

–

300

300

400

S

100

100

100

200

300

300

400

400

500

600

700

700

800

Dimensions (mm)Escutcheon cut-out details

CD chassis 250 to suit Din-T6, 10 and 15

Notes: 1) “X” insert 2 = 250 A or 3 = 355 A, current rating does not effect above dims. 
Maximum current rating of tee-off = 100 A.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
Use insulated tool provided to disengage DIN clip when removing MCB from 
chassis.
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30 mA

1

1 - 25

Miniature circuit breakers
Din-Safe single pole width residual current
circuit breaker (RCBO) 10 kA

n Standards AS/NZS 61009
n Approval N17482
n One module wide (18 mm)
n Short circuit, overcurrent and earth leakage protection
n Short circuit protection, 10 kA
n Sensitivity 30 mA, 10 mA
n DIN rail mount
n Suits NC or CD chassis
n Type ‘A’ residual current device
n 240 V AC

10 mA

Trip
sensitivity

6
10
16
20
25
32
40
6
10
16
20
25
32
40

Amp rating (A)

DSRCBH0610A
DSRCBH1010A
DSRCBH1610A
DSRCBH2010A
DSRCBH2510A
DSRCBH 3210A
DSRCBH4010A
DSRCBH0630A
DSRCBH1030A
DSRCBH1630A
DSRCBH2030A
DSRCBH2530A
DSRCBH3230A
DSRCBH4030A

Cat. No 1)2)

Operation
This unit combines the overload and short circuit protection of an MCB with
earth leakage protection of an RCD. The unit occupies one, sub- circuit (one
pole) of the distribution board and provides single phase protection against
overload, short circuit and earth leakage current.

– The MCB element provides thermal and magnetic tripping protection
which is rated to 6 kA prospective fault current.

– The RCD element of the device provides core-balance detection 
of the difference between the active and neutral currents and
amplification to provide high sensitivity. The rated residual operating
current (I∆n) is 30 mA.

– The white earth reference cable, in case of loss of supply neutral,
ensures the device will continue to provide earth leakage protection and
will operate normally upon detection of an earth leakage current.

Application
The Din-Safe single pole width residual current
circuit breaker will fit the standard Din-T chassis 
for use in NHP panelboards. The design makes it
possible to provide an MCB complete with earth
leakage protection in an 18 mm wide module, which
allows a greater number of devices to be fitted into
a distribution board.

Dimensions (mm)

Connection diagram

Tripping characteristics
Technical data / wiring

Section 3
Section 3

1 - 45
1 - 44 to 1 - 45
Section 2

Technical data

Padlock bracket
Link bars and terminals
Enclosures

Accessories

Notes: 1) Neutral not switched.
2) Will not accept Din-T side mounting accessories.
30 mA tripping characteristics: 0.5 x IDn = no tripping, 1 x IDn = T <300 mS

2 x IDn = T <150 mS, 5 x IDn = T <40 mS
Nuisance tripping may be experienced in VFD and motor starting applications refer NHP.

Available on indent only.i

Page

Page

i

i

i

i

Innovators in Protection Technology
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1 - 14

1
Miniature circuit breakers 
Din-T6 series 6 kA MCB 

Technical data
Tripping characteristics
Dimensions

Section 3
3 - 6, 8
3 - 24

1 - 28, 1 - 29
1 - 32 to 1 - 35
1 - 36 to 1 - 38
1 - 39, 1 - 40
1 - 45
1 - 44, 1 - 45
Section 2
2 - 52

Technical data 

Accessories Page

Page

DC use

1 pole 1 module

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB6102C

DTCB6104C

DTCB6106C

DTCB6110C

DTCB6113C

DTCB6116C

DTCB6120C

DTCB6125C

DTCB6132C

DTCB6140C

DTCB6150C

DTCB6163C

C – Curve
5-10 In
Cat. No.

DTCB6102D

DTCB6104D

DTCB6106D

DTCB6110D

DTCB6113D

DTCB6116D

DTCB6120D

DTCB6125D

DTCB6132D

DTCB6140D

DTCB6150D

DTCB6163D

Add on RCD
Auxiliary/alarm
Shunt trip
UVT
Padlockable bracket
Link bars & terminals
Enclosures
Busbar chassis

n Standards AS/NZS 60898
n Approval No. N17481
n Current range 2-63 Amps 1, 2 and 3 pole
n Sealable and lockable handle
n Available in curve type C and D
n Mounts on NC or CD chassis
n Padlockable in off position

2 pole 2 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6202C

DTCB6204C

DTCB6206C

DTCB6210C

DTCB6213C

DTCB6216C

DTCB6220C

DTCB6225C

DTCB6232C

DTCB6240C

DTCB6250C

DTCB6263C

DTCB6202D

DTCB6204D

DTCB6206D

DTCB6210D 

DTCB6213D

DTCB6216D 

DTCB6220D 

DTCB6225D 

DTCB6232D

DTCB6240D

DTCB6250D

DTCB6263D

3 pole 3 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6302C

DTCB6304C

DTCB6306C

DTCB6310C

DTCB6313C

DTCB6316C

DTCB6320C

DTCB6325C

DTCB6332C

DTCB6340C

DTCB6350C

DTCB6363C

DTCB6302D

DTCB6304D

DTCB6306D

DTCB6310D

DTCB6313D

DTCB6316D

DTCB6320D

DTCB6325D

DTCB6332D

DTCB6340D

DTCB6350D

DTCB6363D

Short circuit capacity 6 kA
In (A) 2 - 63

1 P
2 P
3 P

240 V AC
240 - 415 V AC
240 - 415 V AC

1 P

Short circuit
Max.voltage (DC)

20 kA
48 V 

2 P 1)

25 kA
110 V

Notes: 1) 2 pole MCB connected in series.
The line side is the “OFF” (bottom) side of the
MCB, and connects to NC or CD chassis tee-offs.

Available on indent only.

Use at DC
When using Din-T6 in a DC application the magnetic
tripping current is approximately 40 % higher than in 
AC 50/60 Hz.

Shock resistance (In X, Y, Z directions).
20 g with shock duration 10 ms (minimum 18 shocks).
40 g with shock duration 5 ms (minimum 18 shocks).

Vibration resistance (In X, Y, Z directions).
3 g in frequency range 10 to 55 Hz 
(operating time at least 30 min).
According to IEC 60068-2-6.

Storage temperature
From -55 °C to +55 °C, according to IEC 88 part 2 - 1
(duration 96 hours).

Operating temperature
From -25 °C to +55 °C, according to 
VDE 0664 parts 1 and 2.

Use at 400 Hz
At 400 Hz the magnetic trip current is approximately
50 % higher than in AC 50/60 Hz.

i

i

i i

i i

DTCB6 
1 pole

D – Curve
10-20 In
Cat. No.

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

2

4

6

10

13

16

20

25

32

40

50

63

2

4

6

10

13

16

20

25

32

40

50

63

Innovators in Protection Technology
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1 - 21

1
Miniature circuit breakers
Din-T15 series 15 kA, 20 kA, 25 kA MCBs

Shock resistance (in x, y, z direction)
20 g with shock duration of 10 ms
(minimum 18 shocks)
40 g with shock duration of 5 ms
(minimum 18 shocks)

Vibration resistance (in x, y, z direction)
3 g in frequency range 10 to 55 Hz
(operating time at least 30 mins) 
according to IEC 60068-2-6

Storage temperature
from -55 °C to +55 °C according to 
VDE 0664  parts 1 and 2

Operating temperature
from -25 °C to +55 °C according to 
VDE 0664 Parts 1 and 2.

Use at 400 Hz
At 400 Hz the magnetic tripping current
is approximately 50 % higher than at AC
50/60 Hz

Notes: 1) Refer Section 3 for kA ratings at 240/415 V. The above ratings are at 415 V AC.
2) All poles include overcurrent and short circuit protection.

Available on indent only.

The LINE-side is the OFF or bottom of the MCB and connects to CD chassis 
tee-offs.

1 pole 1 module  1)

6

10

13

16

20

25

32

40

50

63

In (A)

25

25

25

25

25

25

20

20

15

15

Icu (kA)

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

Icu (kA)

DTCB15106C

DTCB15110C

DTCB15113C

DTCB15116C

DTCB15120C

DTCB15125C

DTCB15132C

DTCB15140C

DTCB15150C

DTCB15163C

C - Curve
5 - 10 In

2 pole 2 modules  1)

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB15206C

DTCB15210C

DTCB15213C

DTCB15216C

DTCB15220C

DTCB15225C

DTCB15232C

DTCB15240C

DTCB15250C

DTCB15263C

C - Curve
5 - 10 In

3 pole 3 modules  1)

6

10

13

16

20

25

32

40

50

63

DTCB15306C

DTCB15310C

DTCB15313C

DTCB15316C

DTCB15320C

DTCB15325C

DTCB15332C

DTCB15340C

DTCB15350C

DTCB15363C

Add-on RCD
Shunt trip
UVT
Auxiliary/alarm
Padlock bracket
Link bars and terminals
Enclosures
Busbar chassis

Technical data
Tripping characteristics
Dimensions

Section 3
3 - 6, 3 - 8
3 - 24

1 - 28 to 1 - 29
1 - 36 to 1 - 38
1 - 39 to 1 - 40
1 - 32 to 1 - 35
1 - 45
1 - 44 to 1 - 45
Section 2
2 - 52

In (A) 6 - 63

1 P
2 P
3 P
4 P

240 V AC
240/415 V AC
240/415 V AC
240/415 V AC

n Standards AS/NZS 60947-2
n Current range 6-63 Amp 1, 2, 3 and 4 pole
n Sealable and lockable handle
n Modular design
n Mounts on NC or CD chassis
n Industrial applications

Accessories

Technical data

4 pole  4 modules  1)  2)

6

10

13

16

20

25

32

40

50

63

DTCB15406C

DTCB15410C

DTCB15413C

DTCB15416C

DTCB15420C

DTCB15425C

DTCB15432C

DTCB15440C

DTCB15450C

DTCB15463C

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

DTCB15
1 pole

Page

Pagei

i

i
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3 - 2

Din-T MCBs + RCDs Technical data
Selection table MCBs

Innovators in Protection Technology

3

6

Series Application
No. of
Poles

Add-on
devices

Tripping
characteristic Short-circuit capacity (kA)

Din-T6

Din-T10

Din-T15

Din-TDC

Din-T10H

Safe-T

1, 1+N, 2, 3, 4

1, 1+N, 2, 3, 4

1, 2, 3, 4

1, 2

1, 2, 3, 4

1, 2, 3, 4

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

C

D

B

C

D

C

D

C

C

D

NEMA
device curve

Current
rating
(A)

0.5-63

0.5-63

6-63

0.5-63

0.5-63

0.5-63

0.5-63

0.5-63

80-125

80-125

6-100

6

6

6

10

10

10

10

10

10

15

15

15

15

15

20

20

25

25

30

30

30

20

20

15

domestic

commercial

industrial

B : 3-5 In
C : 5-10 In
D : 10-20
NEMA : Zero point

extinguishing
curve.

AS/NZS 60898

AS/NZS 60947-2

NEMA AB1

7.5

10
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3 - 3

Din-T MCBs + RCDs Technical data
Innovators in Protection Technology

3

Line protection 
by means of MCBs
Protective devices shall be capable of breaking any
overcurrent up to and including the prospective short-circuit
current at the point where the device is installed. One of the
protective devices complying with those conditions is the
MCB.

Calculation of Icc
The value of the short-circuit current flowing at the end of a cable
depends on the short-circuit current flowing at the beginning of
the cable (transformer terminals), the cross-section as well as its
length.

Protection against short-circuit
According to IEC 60364 protective devices shall be provided 
to break any short-circuit current flowing in the circuit
conductors before such a current could cause danger due to
thermal and mechanical effects produced in conductors and
connections. To consider that an installation is well protected
against short-circuits, it is required that the protective device
complies with the following conditions:

n The breaking capacity shall not be less than the
prospective short-circuit current at the place of its
installation.

Icu ≥ Icc

n Let-through energy I2t smaller than admissible energy of
the cable.

n According to IEC 60364-4-473 there are some cases where
the omission of devices for protection against overload is
recommended for circuits supplying current-used
equipment where unexpected opening of the circuit could
cause danger.

Examples of such cases are:

• Excitation circuit of rotating machines.

• Supply circuit of lifting magnets.

• Secondary circuits of current transformers.

As in those cases the Iu>Iz, it is necessary to verify the short-
circuit value at the point of the installation to ensure the
protection (Icc min).

Short-circuit current at the transformer terminals (Icc0)

Three phase oil transformer - 400 V

Transformer power
kVA

Voltage Ucc
In %

In
A RMS

Icc0
kA RMS

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4

4

4

4

4

4.5

5

5.5

6

6.5

7

7

352

443

563

704

887

1126

1408

1760

2253

2816

3520

4435

8.7

10.9

13.8

17.1

21.6

24.1

27

30.4

35.5

40.5

46.6

57.6

Din-T, 3 pole 10 kA MCB
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Characteristics according to AS/NZS 60898

Innovators in Protection Technology

3

Miniature Circuit Breakers are intended for the protection of
wiring installations against both overloads and short-circuits in
domestic or commercial wiring installations where operation is
possible by uninstructed people

Rated short-circuit breaking capacity (Icn)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO.

After the test the MCB is capable, without maintenance, to
withstand a dielectric strength test at a test voltage of 900 V.
Moreover, the MCB shall be capable of tripping when loaded
with 2.8 In within the time corresponding to 2.55 In but
greater than 0.1s.

Service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V.
Moreover, the MCB shall not trip at a current of 0.96 In. The MCB
shall trip within 1h when current is 1.6 In.

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

The relation between the rated short-circuit capacity (Icn)
and the rated service short-circuit breaking capacity (Ics)
shall be as follows:

An electromagnet with plunger ensures instantaneous tripping in
the event of short-circuit. The NHP Din-T range has 3 different
types, following the current for instantaneous release: types B, C
and D curve.

In both sequences all MCBs are tested for emission of ionized
gases during short-circuit (grid distance), in a safety distance
between two MCBs of 35 mm when devices are installed in two
different rows in the enclosure. This performance allows the
use of any NHP/Terasaki enclosure.

Tripping characteristic curves

Magnetic release

The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of releases for specific
overload values. Reference ambient temperature is 30 °C.

Thermal release

Test
current

Icn
(A)

Tripping
time

Applications

3 x In

5 x In

5 x In

10 x In

10 x In

20 x In

B

C

D

0.1<t<45 s (In≤32 A)

0.1<t<90 s (In>32 A)

t<0.1 s

0.1<t<15 s (In≤32 A)

0.1<t<30 s (In>32 A)

t<0.1 s

0.1<t<4 s(**) (In≤32 A)

0.1<t<8 s (In>32 A)

t<0.1 s

Only for resistive loads eg: 
•  electrical heating
•  water heater
•  stoves.

Usual loads such as:
•  lighting
•  socket outlets
•  small motors

Control and protection of
circuits having important
transient inrush currents 
(large motors)

Test
current

Tripping
time

1.13 x In

1.45 x In

2.55 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

1 s < t < 60 s (In ≤ 32 A)
1 s < t < 120 s (In >32 A)

Icn (A) Ics (A)

≤ 6000

> 6000
≤ 10000

> 10000

6000

0.75 Icn min. 6000

0.75 Icn min. 7500

** If In ≤ 10 A, + < 8 s
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Din-T MCBs + RCDs Technical data
Characteristics according to AS/NZS 60947-2

Innovators in Protection Technology

3

Miniature Circuit Breakers are intended for the protection of
the lines against both overloads and short-circuits in
industrial wiring installations where normal operation is done
by instructed people

An electromagnet with plunger ensures instantaneous tripping
in the event of short-circuit. The standard leaves the calibration
of magnetic release to the manufacturers discretion.

NHP offers instantaneous tripping ranges:

n release between 3 and 5 In (typically 4 In)

n release between 5 and 10 In (typically 8.5 In)

n release between 10 and 20 In (typically 14 In)

Thermal release
The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of release for two
special overload values. Reference ambient temperature 
is 40 °C.

Tripping characteristic curves

Magnetic release

Test
current

Tripping
time

1.05 x In

1.30 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

Utilisation
category Application with respect to selectivity

A

B

Circuit breakers not specifically intended for
selectivity under short-circuit conditions with respect
to other short-circuit protective devices in series on
the load side, i.e. without an intentional short-time
delay provided for selectivity under short-circuit
conditions, and therefore without a short-time
withstand current rating according to 4.3.5.4

Circuit breakers specifically intended for selectivity
under short-circuit conditions with respect to other
short-circuit protective devices in series on the 
load side, i.e. without an intentional short-time 
delay (which may be adjustable), provided for
selectivity under short-circuit conditions. Such
circuit-breakers have a short-time withstand 
current rating according to 4.3.5.4

Rated ultimate short-circuit breaking capacity (Icu)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1000 V.
Moreover the MCB shall be capable of tripping when loaded with 
2.5 In within the time corresponding to 2 In but greater than 0.1 s.

Rated service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of twice
its rated insulation voltage with a minimum of 1000 V. 
A verification of the overload releases on In and moreover the
MCB shall trip within 1 h when current is 1.45 In (for In<63 A)
and 2 h (for In>63 A).

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

Category A: Without a short-time withstand current rating.
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Tripping curves according to AS/NZS 60898

Innovators in Protection Technology
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The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve D

Curve B Curve C
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Din-T MCBs + RCDs Technical data
Definitions related to circuit breakers

Innovators in Protection Technology
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MCB = Miniature Circuit Breaker

Short-circuit (making and breaking)
capacity
Alternating component of the prospective current,
expressed by its RMS value, which the circuit
breaker is designed to make, to carry for its
opening time and to break under specified
conditions.

Ultimate or rated short-circuit breaking
capacity (Icn - AS/NZS 60898)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
0.96 times its rated current for the conventional
time.

Ultimate short-circuit breaking capacity 
(Icu - AS/NZS 60947-2)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
its rated current for the conventional time.

Service short-circuit breaking capacity 
(Ics - AS/NZS 60898)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
include the capability of the MCB to carry 0.96
times its rated current for the conventional time.

Prospective current
The current that would flow in the circuit, if each
main current path of the MCB were replaced by a
conductor of negligible impedance.

Conventional non-tripping current (Int)
A specified value of current which the circuit
breaker is capable of carrying for a specified time
without tripping.

Open position
The position in which the predetermined clearance
between open contacts in the main circuit of the
MCB is secured.

Closed position
The position in which the predetermined
continuity of the main circuit of the MCB is
secured.

Maximum prospective peak current (Ip)
The prospective peak current when the initiation of
the current takes place at the instant which leads
to the highest possible value.
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Din-T MCBs + RCDs Technical data
Influence of ambient air temperature on the rated current

Innovators in Protection Technology
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The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Innovators in Protection Technology
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Effects of frequency on the tripping
characteristic
All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves
Let-through energy I2t
The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip
Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 
(A)
0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

80

100

125

Voltage drop
(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

0.075

0.075

0.076

Energy loss
(W)
1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

6.000

7.500

9.500

Resistance
(mOhm)
4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

0.90

0.75

0.60

See following pages
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Din-T 6 

6 kA

C curve
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Din-T 15 

15 kA

C curve
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Selectivity and Cascade

Innovators in Protection Technology
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An installation with some protective devices in series 
(a protective device must be placed at the point where 
a reduction of the cross sectional area of the conductors or
another change causes modification in the characteristics of the
installation) is considered selective when, in the event of short-
circuit, the installation is interrupted only by the device which
is immediately upstream of the fault point. Selectivity is
ensured when the characteristic time/current of the upstream
MCB (A) is above the characteristic time/current of the
downstream MCB (B). Selectivity may be total or partial.

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

Total selectivity
Selectivity is total in the event of a short-circuit fault and
only disconnects the protective device (B) immediately
upstream of the fault point.

The let-through energy (I2t) of the downstream protective
device shall be lower than the upstream protective device.

Partial selectivity
Selectivity is partial when the disconnection of the
protective device (A) is ensured only up to a certain level of
the current.

Upstream

Downstream

SCPD: Short circuit protective device

Refer MCB Selectivity and 
Cascade tables in section 13
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Use in DC installations

Innovators in Protection Technology
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Selection criteria
The selection of an MCB to protect a DC installation depends on
the following parameters:

n The nominal current

n The nominal voltage of the power supply, which determines
the number of poles to switch the device

n The maximum short-circuit current, to determine the short-
circuit capacity of the MCB

n Type of power supply

In the event of an insulation fault, it is considered as an
overload when one pole or an intermediate connection of the
power supply is connected to earth, and the conductive parts of
the installation are also connected to earth.

Insulated generator
In insulated generators there is no earth connection, therefore,
an earth leakage in any pole has no consequence. In the event
of a fault between the two poles (+ and –) there is a short-
circuit in the installation, the value of which will depend on the
impedance of the installation as well as of the voltage Un. Each
polarity shall be provided with the appropriate number of poles.

Generator with one earthed pole
In the event of a fault occuring in the earthed pole (-) there is
no consequence. In the event of a fault between the two poles
(+ and -) or between the pole + and earth, then there is a
short-circuit in the installation, the value of which depends on
the impedance of the installation as well as of the voltage Un.
The unearthed pole (+) shall be provided with the necessary
number of poles to break the maximum short-circuit.

Generator with centre point earth connection
In the event of short-circuit between any pole (+ or -) and
earth, there is an Isc<Isc max because the voltage is Un/2. 
If the fault occurs between the two poles there is a short-circuit
in the installation, the value of which depends on the
impedance of the installation as well as the voltage Un. Each
polarity shall be provided with the necessary number of poles to
break the maximum short-circuit at Un/2.
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Use of standard MCB for DC use

Innovators in Protection Technology
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n For protection against overloads it is necessary to connect

the two poles to the MCB. In these conditions the tripping
characteristic of the MCB in direct current is similar to
alternating current.

n For protection against short-circuits it is necessary to
connect the two poles to the MCB. In these conditions the
tripping characteristic of the MCB in direct current is 40%
higher than the one in alternating current.

Use in DC selection table

Installation of Din-T DC MCBs in direct current

Example of utilisation for maximum voltage between lines according to the number of poles

Use of special MCB Din-T DC for DC use.
(UC = Universal current)
For MCBs designed to work in both alternating and direct
current, it is necessary to respect the polarity of the
terminals since the device is equipped with a permanent
magnet.

Series

MCB Din-T DC 1 P Din-T DC 2 P Din-T DC 4 P

Rated
current (A)

Din-T 6

Din-T 10

Din-T DC

Din-T 15

Maximum voltage
between lines

Maximum voltage between
lines and earth

Power supply at
bottom terminals

Power supply at
top terminals

250 V

250 V

250 V

250 V

500 V

500 V          1)

500 V

250 V 2)

880 V

440 V 2)

0.5....63 A

0.5....63 A

0.5....63 A

6....25 A

48 V 1 pole
Icu (kA)

20

25

-

10

110 V 2 poles in series
Icu (kA)

25

30

-

10

250 V 1 pole
Icu (kA)

-

-

6

-

440 V 2 poles in series
Icu (kA)

-

-

6

-

Example of utilisation for maximum voltage between lines according to the number of poles

MCB Din-T DC 2 P Din-T DC 4 P

Maximum voltage
between lines

Maximum voltage between
lines and earth

500 V DC
Multi-pole breaking

250 V DC
Generator with
centre point earth
connection

500 V DC
Multi-pole breaking

500 V DC
Generator without earth
connection or with one
earthed pole

880 V DC
Multi-pole breaking

440 V DC
Generator with centre
point earth connection 

For MCBs designed to be used in alternating current but used in installations in direct current, the following should be 
taken into consideration:

Notes: 1) Negative pole connected to earth
2) Centre point earth connection
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MCB Series Din-T 6 and 10

n According to AS/NZS 60898 standard

n For DIN rail mounting
(top hat rail 35 mm)

n Grid distance 35 mm

n Working ambient temperature from -25 °C up to +50 °C

n Approved by CEBEC, VDE, KEMA, IMQ

n Lloyd listed

n 1 pole is a module of 18 mm wide

n Nominal rated currents are:
0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A

n Tripping characteristics: B,C,D (B curve Din-T 10 only)

n Number of poles: 1 P, 2 P, 3 P, 4 P

n The short-circuit breaking capacity is: 6/10 kA, energy
limiting class 3

n Terminal capacity from 1 up to 35 mm2 rigid wire or 1.5 up
to 25 mm2 flexible wire

n Screw head suitable for flat or Pozidrive screwdriver

n Can be connected by means of both pin or fork busbars

n The toggle can be sealed in the ON or OFF position

n Captive locking option

n Rapid closing

n Both incoming and outgoing terminals have a protection
degree of IP 20 and they are sealable

n Isolator function thanks to Red/Green printing on the
toggle

n Maximum voltage between two phases; 440 V~

n Maximum voltage for utilisation in DC current: 48 V 1 P and
110 V 2 P

n Two position rail clip

n Mechanical shock resistance 40 g (direction x, y, z)
minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

n Vibration resistance: 3 g (direction x, y, z) minimum 
30 min. according to IEC 60068-2-6

n Extensions can be added on both left or right hand side

– Auxiliary contact

– Shunt trip

– Undervoltage release

– Motor operator

– Panelboard switch

n Add-on RCD can be coupled

MCB Series Din-T 15

n According to AS/NZS 60947.2 standard

n For DIN rail mounting

(top hat rail 35 mm)

n Working ambient temperature from -25 °C up to +50 °C

n 1 pole is a module of 18 mm wide

n Nominal rated currents are:
6/10/13/16/20/25/32/40/50/63 A

n Tripping characteristic: C

n Number of poles: 1 P, 2 P, 3 P, 4 P

n Short-circuit capacity is: 15 kA

n Terminal capacity from 1 up to 35 mm2 rigid wire or 
1.5 up to 25 mm2 flexible wire

n Screw head suitable for flat or Pozidrive screwdriver

n Can be connected by means of both pin or fork busbars

n The toggle can be sealed in the ON or OFF position

n Captive locking option

n Rapid closing

n Both incoming and outgoing terminals have a protection
degree of IP 20 and they are sealable

n Isolator function thanks to Red/Green printing on the
toggle

n Maximum voltage between two phases; 440 V~

n Maximum voltage for utilisation in DC current: 48 V 1 P and
110 V 2 P

n Two position rail clip

n Mechanical shock resistance 40 g (direction x, y, z)
minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

n Vibration resistance: 3 g (direction x, y, z) minimum 
30 min. according to IEC 60068-2-6

n Extensions can be added on both left or right hand side

– Auxiliary contact

– Shunt trip

– Undervoltage release

– Motor operator

– Panelboard switch

n Add-on RCD can be coupled
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Series
Standards (Aust / NZ / International)
Tripping characteristics
Nominal current A
Calibration temperature °C
Number of poles (# mod)
Neutral pole protected
Nominal voltage Un AC 1 P V

3 P/4 P V
DC 1 P  V DC

2 P V DC
Frequency Hz

Hz
Hz

Maximum service voltage Ubmax between two wires V
Minimum service voltage Ubmin V
Selectivity class (IEC 60898)
Isolator application IEC 60947-2
Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V
Impulse withstand test voltage kV
Insulation resistance mOhm
Dielectric rigidity kV
Vibration resistance (in x, y, z direction) (IEC 77/16.3)
Endurance Electrical at Un, In

mechanical
Utilisation category (IEC 60947-2)
Protection degree (outside / inside, in enclosure with door)
Self-extinguish degree (according to UL94)
Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH
Operating temperature °C
Storage temperature °C
Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)
Torque Nm

Add-on devices Auxiliary contacts
(side add-on) UVT

Shunt trip
Motor operator
Panelboard switch

Busbar systems Pin (top/bottom)
Fork (top/bottom)

Accessories
Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.
Weight/mod. g
Package mod.

IEC 60898
C, D

2 - 63
30

1P/2P/3P
yes

240/415
415
48

110 1)
50/60

DC: mag.trip +40 %
400: mag.trip +50 %
250/440; 53/120

12; 12
3

yes
500
440
6

10,000
2.5
3 g

10,000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

1/35
0.75/25

1/35
0.75/25

4.5
yes
yes
yes
yes
yes

yes/yes
-/yes
yes

18
120
12

IEC 60898
C

2 - 40
30

1P + 1P/2P/3P/4P
yes

240/415
415
-
-

50/60
-
-

250/440; 53/120

12; 12
3

yes
500
440
6

10,000
2.5
3 g

10,000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

1/35
0.75/25

1/35
0.75/25

-
yes
yes
-
-
-

yes/yes
-/-
yes

18
-

12

IEC 60898
C

6 - 63
30

1P/3P
yes

240/415
415
48

110 1)
50/60

DC: mag.trip +40 %
400: mag.trip +50 %

250/440; 53/120
12; 12

3
yes
500
440
6

10,000
2.5
3 g

10,000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

2 x 4
2 x 4
1/35

0.75/25

-
yes
yes
yes
yes
yes

-/yes
-/-
yes

18
125
12

IEC 60898
B, C

1P/ 2P 0.5 - 63, 4P 10 - 63
30

1P/2P/4P
-

240/415
415
250

500 
1)

50/60
DC: mag.trip +40 %
400: mag.trip +50 %

250/500/880
12; 12

3
yes
500
440
6

10,000
2.5
5 g

1000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

1/35
0.75/25

1/35
0.75/25

4.5
yes
yes
yes
yes
yes

yes/yes
yes/yes

yes

18
125
12

AS/NZS 60898 AS/NZS 60898 AS/NZS 60898AS/NZS 60898
Din-T6 Din-T 2-in-1 Din-TDCDin-T Easy-fit

Short-circuit capacity AC (kA)
Icn 1 P 230/400 V

2 P 230/400 V
3 P/4 P 230/400 V

Ics (service)
Icu (ultimate) 1 P 127 V

240 V
415 V

2 P 127 V
240 V
415 V

3 P, 4 P 240 V
415 V
440 V

Ics (service)
NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)
Icu (ultimate) 1 P ≤60 V

≤220 V
2 P ≤125 V

≤440 V
Ics (service)

6
6
6

100 % Icn
20
10
3
-

15
10
15
10
6

75 % Icu
20

20
-

25
-

100 % Icu

6
6
6
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
6
6

100 % Icu
20

10
3
30
20
10
20
10
6

75 % Icu
-

20
-

25
-

100 Icu

6 (250 V DC) 3)
6 (500 V DC) 4)
6 (880 V DC)
100 % Icn

-
10 5)

-
-
-

10 5)
-
-
-
-
-

-
-
-
-
-

AS/NZS 60898 AS/NZS 60898 AS/NZS 60898AS/NZS 60898

IE
C 

60
89

8
IE

C 
60

94
7-

2
IE

C 
60

94
7-

2

Notes: Refer page 3 - 25 for information on Safe-T MCBs. 
1) Poles in series 
2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.
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3 - 24

Din-T MCBs + RCDs Technical data
Miniature circuit breakers - Din-T 6, 10, 15 / Easy-fit

Innovators in Protection Technology

3
Dimensions in mm.

Miniature circuit breakers - Din-T 10H

Miniature circuit breakers - Din-T DC
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MCCB’s 

10 
 

 

Price Schedule T2 

 

 

 
 
 
 
 

Thermal magnetic type 
 

S125GJ 
 
 

65kA 
 
Current rating:  12.5 – 125A 
 
Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 
 
Interrupting capacity: 
 

Voltage  Icu Ics 
AC use 380/400  65 36 
DC use 250V  40 40 
 
Trip unit: 
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 
 
 
Dimensions (mm) 
Poles   3      4 
H   155  155 
W   90  120 
D (less toggle)  68    68 
Toggle cut-out       Standard DIN 
 
 
Ampere   
Rating  Adj. Ir  1)  Adj. Im 1)       
NRC  Min - Max. Min - Max.   Cat. No.     
 

 

20  12.5 - 20  120 - 240   S125 GJ 3 20    
        S125 GJ 4 20   
32  20 - 32  192 - 384   S125 GJ 3 32    
        S125 GJ 4 32   
50  32 - 50  300 - 600   S125 GJ 3 50    
        S125 GJ 4 50   
63  40 - 63  378 - 756   S125 GJ 3 63    
        S125 GJ 4 63   
100  63 - 100  600 - 1200   S125 GJ 3 100    
        S125 GJ 4 100    
125  80 - 125  750 - 1500   S125 GJ 3 125    
        S125 GJ 4 125   
 

 

1) NRC:  Nominal rated current 
Adj. Ir:  Adjustable thermal setting  
Adj. Im:  Adjustable magnetic setting 

 
 
 
 
 
 
Replaces: XH125NJ, TL100NJ, Note: check exact ratings or dimenions to suit your application requirement   
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DIMENSIONS

Panel hinge position (hatching area)
bottom view
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4±

1

8.
5
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17
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15
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Tapped hole
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13
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ø9

8.
5(

m
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.)
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3P

L

Drilling plan

4P
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Preparation of conductor

30 30
3060 M4X0.7

Tapped hole

ø18ø8.5
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13
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15
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30
30

30
30

8

M4X0.7
Mounting
screw
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52
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L

3P

H

Drilling plan

4P

Stud can be
turned 45˚or 90˚

Conductor
overlap max.

Mounting plate
(max. t3.2)

Panel cutout
(Front view)

Panel cutout dimensions shown
give an allowance of 1.5mm
around the handle escutcheon.
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Interpole barrier
(removable) Mounting hole
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M8 screw
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Mounting screw

Operating knob

HLHL

CL

CLCL

61
10645

164.55.5

154

28(max.)

Connector plug

Front panel t2
Operating knob
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E125-NJ, S125-NJ, S125-GJ
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
125A Frame MCCBs
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1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS
THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements
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T1HS / T2HS Handles
For Terasaki moulded case circuit breakers

Features
n IP 55 rated plastic handle
n Suitable for MCCBs 0.7 A to 1600 AF
n Long variable depth shaft supplied standard
n Heavy duty METAL locking lever standard
n Internal door interlocking components are metal
n All handles mount in a 31 - 37 mm hole
n Short lever handles on MCCBs to 250 A, longer 

types 400 - 1600 A (short handles optional for 400/630 A)
n 100 mm2 escutcheon plates are optional
n Handles are padlockable in the OFF position as standard
n ON padlocking optional via on site handle modification
n Accepts up to three 4 - 8 mm locks or multi lock devices
n Door opens when handle is switched to OFF position
n Door will not open when handle is padlocked OFF
n Door defeat function standard
n Door defeat non functional when padlocked OFF
n Padlock option for handle mechanism mounted on MCCB
n All handle mechanisms allow MCCB dial setting viewing and access
n For IP 65 applications T1HP/T2HP handles are available

Field applications
n General and heavy duty applications
n Applications requiring padlocking
n Indoor and some outdoor areas

T1HS and T2HS Handle Catalogue Numbers to suit MCCBs TemBreak 2, 125 - 630 A and TemBreak 1, 0.7 – 1600 A

MCCB Ampere Frame 0.7 – 12A 125AF 250AF 400 / 630AF 630 / 800AF 1250 / 1600AF

Grey handle: T1HS03R5GM T2HS12R5GM T2HS25R5GM T2HS40R5GM T1HS80R5GM T1HSX6R5GM

Red/Yellow handle: T1HS03R5RM T2HS12R5RM T2HS25R5RM T2HS40R5RM T1HS80R5RM T1HSX6R5RM

MCCB Amp ratings: XM30PB E125NJ S160NJ / GJ E400NJ XS / XH630 XS1250SE

S125NJ H / L160NJ S400CJ / NJ XV630PE XV1250NE

15 A to 1600 A S125GJ E250NJ S400NE XS / SH800 XS1600SE

ZS250GJ S250NJ / GJ / PE S400GJ XV800PE TL630NE

H125NJ H250NJ / NE S400NE / GE TL800NE

L125NJ L250NJ E630NE TL1250NE

ZS125GJ S630CE / GE

T1HS Handle Catalogue Numbers to suit TemBreak 1 MCCBs, 125 - 400 A

MCCB sizes Grey handle: T1HS12XR5GM T1HS25XR5GM T1HS40R5GM

15 A to 400 A TL30NJ XS250NJ XS400NJ

XS125NJ XH250NJ XH400SE

XH125NJ XV400NE

TL100NJ TL250NJ

Metal lock lever 
standard

Handle escutcheon plate
option

MCCB setting viewing
window

S250 250 A MCCB

Extension shaft

Handle mechanism on MCCB.
Mechanism padlock option available.

Black shaft cone is
removable

Handle type
T2HS25R5GM shown

ON indicator flag
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Panel mount external operating handle
Type T1HS/T2HS

n Shaft support cone and plastic shaft
support cylinder are supplied as
shown in above diagram.

Handle type

Handle assembly

Shaft installation

Handle type
T2HS12R5GM
pictured
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Panel mount external operating handles
Type T1HS/T2HS

Handle operation Panel opening procedure

Handle lock operation ON position locking
Modifying T1HS/T2HS handles to lock in the ON
position

1. Unclip and remove the cover from the rear of the
handle.

2. Locate and remove the knock-out tab in the rear
of the handle to enable locking pin movement.

3. Check operation for ON locking.
4. Replace the clip on rear cover onto the rear of 

the handle.
5. The handle can now be installed. It will lock in 

both ON and OFF.

TRIP Operation with the panel open Panel opening procedure by panel
lock release

T2HS40 type shown

Notes: OFF position can be set at 9:00 o’clock or
12:00 o’clock orientation.

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 82 of 466



7 - 37

7

Panel mount external operating handles
Type T1HS/T2HS

T2HS12, T2HS25

Locking peg

Shaft support cone
(standard)

Metal lock lever
(standard)

ON indicator

Shaft support
cylinder (standard)

T2HS40

T1HS80 T1HSX6 / T1HSX6

125/250 MCCB shown
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TemBreak 2 MCCB accessories
T1HS / T2HS Handle dimensions (mm)

T2HS handle with E125NJ, S125NJ, S125GJ, ZS125GJ

Handle orientation options for OFF/ON

Standard orientation using hole
drilling shown on this page.
Also suitable for optional
T2HSESC100 escutcheon label
(not shown)

Alternative
orientation

Handle padlock lever
fully extended

Padlock 
hasp size

Notes: 1. Distance ‘A’ is total distance from front of gear plate to front surface of
escutcheon. Minimum with plastic cone is (187+25) 212, without it is
(136+25) 161 mm. Using special shaft ‘T2HS250SHAFT’, this can be
reduced to (136+6) 142 mm.

2. Cut plastic sleeve to length ‘B’ determined by . B=A–(136+25).
3. Cut shaft to length ‘C’ determined by C=(A+23)–115.
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Price Schedule T2 

 

 

 
 
 
 
 

   Electronic type 
 

       S250PE 
70kA 
Current rating:  50 – 250A 
 
Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 
 
Interrupting capacity: 
 

Voltage  Icu Ics 
AC use 380/415  70 70 
 
Over Current Relay:    
 Electronic, for general & selectivity applications 
 7 dial selectable characteristic curves suited for a variety of applications 
 Base current Ir is adjustable from 40% - 100% of the nominal rated current In. 
 STD setting 2.5 – 10 (x IR) 2) 
 INST setting 13 – 14 (x IR) 2) 

 
OCR Options: 
 Neutral Pole protection for 4 pole MCCBs only (AN) 
 Pre-Trip Alarm (AP) 

 
Dimensions (mm) 
Poles   3      4 
H   165  165 
W   105  140 
D (less toggle)  103  103 
Toggle cut-out   Standard DIN  
  
Ampere                 
Rating  IR Adjustment            
NRC  Min - Max.     Cat. No. 1)   
 

125  50 - 125      S250 PE _ 125   
250  100 - 250     S250 PE _ 250      

 

Price Adder  - if OCR options are required, add the selected OCR option price below to the above MCCB price to calculate the 
total MCCB cost. 
   
3 P OCR options:  PTA 3)      S250 PE 3 AP #    
   
4 P OCR options:  PTA 3)      S250 PE 4 AP #    
                              AP 3)      S250 PE 4 AN #      
                              PTA + NP 3)      S250 PE 4 APN #  

 
 
1) Add poles to complete MCCB catalogue number. Eg: 3 pole 250A: S250PE 3 250.  “#” add OCR trip unit rating where shown. 
 
2) The STD and  Instantaneous pickup currents (Isd & Ii ) settings are not individually adjustable, however by selecting different curve 

types  and different IR  settings the values will vary. Curve 1 & 2 Isd = 2.5 x IR, curve 3 Isd  = 5 x IR, curve 4 - 7 Isd   = 10 x IR .  IR  dial 
setting 0.4 – 0.9  Ii   = 14 x IR  and IR dial setting 0.95 – 1.0  Ii   = 13 x IR.  Refer curve examples & setting data on pages 18 to 30. 
 
NRC = Nominal rated current,     IR = Current adjustment dial setting,     STD =  Short Time Delay,      INST =  instantaneous 
 

3) To order a MCCB with the above options insert the required option after the pole to make up the cat. number. Eg: S250PE 4 APN 
250 is a S250PE 4 Pole 250A  MCCB c/w Pre-trip Alarm and Neutral Protection.   
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ACCESSORIES
INSULATION ACCESSORIES
Terminal Covers for Front Connection (CF)

Terminal covers for front connection are suitable for covering
the exposed live parts of conductors terminated on the MCCB.

Flush Terminal Covers (CS)

Flush terminal covers are useful for increasing the ingress protection rating at the terminals without
increasing the overall length. They can be used with busbar and for direct entry of stranded cable 
(with solderless cable clamp terminals (FW), refer to Section 6, Installation).
Flush terminal covers are identical to rear terminal covers for 400A and 630A frame models. 
The user can remove a section of the rear terminal cover using a tool to allow entry of the conductor.

Terminal Covers for Front Connection Flush Terminal Covers

Terminal covers for Rear Connection (CR)

Terminal covers for rear connection may be 
used on MCCBs fitted with rear connections (RP)
or plug-in connections (PM). They prevent access 
to the terminals from the front and top.

Terminal Covers for Rear Connection

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 86 of 466



TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 67

S
E

C
T
IO

N
 5

INSULATION ACCESSORIES
Interpole Barriers (BA)

MCCB Fitted with Interpole Barriers on Both Ends Interpole Barriers between Adjacent MCCBs

Interpole barriers provide maximum insulation between 
phases at the terminals of the MCCB. They cannot be 
fitted at the same time as any of the terminal covers. 
Interpole barriers for use on one end of the MCCB are 
supplied as standard. Additional interpole barriers can be
ordered individually. All interpole barriers can easily be 
fitted to either end of an MCCB.

MCCB moulds have been designed to accept an additional
interpole barrier between two adjacent MCCBs.

ACCESSORIES
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

Changeover Pair with Link
Interlock and Motor Operators 

Viewed from Below

Where more than one AC voltage source is available to a distribution system it is
often necessary to prevent multiple sources supplying the system at one time.
Interlocking accessories are used together with two MCCBs to prevent both being in
the ON state simultaneously. This provides a secure mechanical means of preventing
the connection of two supply sources. 

An automatic changeover controller can monitor the status of two supplies and
control the switching of two MCCBs according to pre-programmed parameters.
When an automatic changeover controller is interfaced to a pair of interlocked
MCCBs fitted with remote control accessories, a secure, fully automatic changeover
system is achieved.

Link Interlock (ML)

Link interlocks consist of a mechanism
mounted to each MCCB in an adjacently
mounted pair. The link between each
mechanism inhibits the closure of one
MCCB unless the other is in the OFF
position.

Link interlocks can be used on a mixture 
of 3 and 4 pole breakers of the same 
frame size.

The TemBreak 2 link interlock is an
innovative design breakthrough which 
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple.
Link interlocks are field-installable 
and only require a screwdriver to fit.

• Link interlocks replace the accessory 
cover on the front of the breaker

• Motor operators and operating handles 
are compatible with link interlocks

• The interlock is installed on the front 
of the MCCB and does not therefore
interfere with copperwork or cables

• No need to buy factory-built backplates 
with MCCBs and interlocks pre-fitted

• An automatic changeover pair 
consisting of an interlocked pair 
of  MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes!

Link Interlock
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The TemBreak 2 wire interlock is an
innovative design breakthrough which
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple. 
Wire interlocks are field-installable.

• Wire interlocks replace the accessory 
cover on the front of the breaker

• Motor operators and operating handles 
are compatible with wire interlocks

• Interlocking of MCCBs mounted in
different compartments is possible

• No need to buy factory-built 
backplates with MCCBs and 
interlocks pre-fitted

• An automatic changeover pair 
consisting of an interlocked pair of 
MCCBs with internal control 
accessories and motor operators can 
be assembled in a few minutes!

Slide Interlock (MS)

Slide interlocks are manually operated toggle locking
devices which can be installed between two adjacent
MCCBs. Depending on the position of the slide, 
one or other of the MCCBs on either side of a slide
interlock is inhibited from being in the ON position.

Slide interlocks can be used between MCCBs of the
same number of poles and of the same frame size.

Slide interlocks can be installed in the field 
and are padlockable in both positions.

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

Wire Interlock (MW)

Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted on
two MCCBs located at a distance from each other which is limited by the length and bend radius of
the cable. The mechanisms and cable inhibit the closure of one MCCB unless the other is in the OFF
position. Each mechanism is ordered separately. Cables of 1.0m or 1.5m length are also ordered as
separate items.

Wire interlocks can be used on a mixture of 3 and 4 pole MCCBs of different frame sizes. 
This allows potential cost savings by using lower rated MCCBs for the alternative power supply. 
MCCBs can be mounted in different switchboard compartment or on different planes.

Changeover Pair with Wire Interlock 
and Motor Operators

View from above

Slide Interlock Installed Between two MCCBs
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MODULAR SIZES

All current ratings up to 630A
can be supplied in 2 sizes:
the 250A and 630A sizes.

The compact 125A size 
offers the same features 
and performance but with
reduced dimensions and cost.
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INSTALLATION

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS
16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

• Connection and Mounting Options and Accessories 75

• Insulation Distances 80

• Mounting Angle 82

• Direction of Power Supply 82

• Standard Installation Environment and Special Treatments 83

• Temperature Ratings 84

7. Dimensions
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TemBreak 2 MCCBs connection and
mounting accessories facilitate easy installation
in any arrangement. Breakers and accessories
are easy to fit. They are designed to provide
safe and secure termination and mounting
points. 125A and 160A/250A frame models
have a choice of 45mm front cutout patterns

Overview of Connection and Mounting Accessories

Please refer to Section 2, Ratings and Specifications, for details of the connection and mounting
options which are available for each model.

Please refer to Section 7, Dimensions, for detailed dimensions of connection and mounting options
and accessories.

Note that one set of mounting screws is supplied as standard with every circuit breaker or switch
disconnector purchased.

Connection and mounting options overview diagram

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES 

INSTALLATION

Optional 45mm Cutout Patterns

45mm
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This connection method is standard for all front connected (FC) MCCB models. 
Solid conductors or cables terminated with crimp lug terminals can be used.

Serrated Terminal Surface
Each terminal on 160A and 250A models has a
serrated surface. This provides excellent grip for
heavy cables terminated with crimp lug terminals,
thereby preventing sideways rotation of the lug.

Connection of Large Conductors and Multiple Conductors
Flat bars (FB) are terminal extensions which can be fitted to line or
load side terminals and are used to connect large conductors and
multiple conductors. Available for field fitting in sets of 3 or 4 bars.

*H125 and L125 are 250A frame size

INSTALLATION
CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Connection of Busbars and Terminated Cables

Maximum Dimensions of Compression Terminals

Frame Size (A) 125* 160 & 250 400 & 630

Width, W (mm) 17 25 25

Diameter, d (mm) 9 9 11

Maximum from centre to tip, e(mm) 8.5 10 12
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Solderless clamp terminals (FW) can be used to secure stranded cable directly to the MCCB.
Available for field fitting in sets of 3 or 4.

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Direct Entry of Stranded Cable

Rear connections (RC) allow termination of conductors in a different switchboard
compartment to the MCCB body. 

The terminal bar can be rotated in steps of 45 degrees in the field.

Termination in Separate Compartment

INSTALLATION

E125, S125, S125-NF 1.5 to 50 (1 cable)

H125, L125, S160-NF 1.5 to 70 (1 cable)

S160, E250, S250, H250, L250 35 to 120 (1 cable)

E400, S400, H400, L400 80 to 240 (1 cable)

60 to 120 (2 cables)

MCCB Model Cable Capacity (mm2)
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The plug in mounting system allows fast replacement of the MCCB body without the need to disturb
the terminations. Solid conductors or cables terminated with compression terminals can be used.

Plug-In Safety Lock

The plug-in MCCB body is automatically locked to the base when the contacts are closed (toggle ON). 
It cannot be removed unless the contacts are in the isolated position (toggle OFF or TRIPPED).  
This system ensures safe removal of the MCCB from the base.

The connection bars for plug-in bases are optional and can be configured in the field either for
front or rear access. The illustrations below show possible mounting and connection options
for plug in bases.

1. Mounted on base plate with
connection bars mounted for
front access.
Insulation plates are supplied
as standard and must be fitted.

2. Terminations in separate 
compartment. Connection bars
are mounted for top access at the
top and rear access at the bottom.

3. Mounted on angle bars.
Connection bars are
mounted for rear access.

INSTALLATION
CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Plug-in Mounting

Plug-in connections and safety lock are fitted
to the back of the MCCB

Plug-in MCCB and base

Safety Lock

IP2X

Insulation
Plates
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OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS

c

H160-NJ, L160-NJ, S250-PE, H250-NJ, H250-NE,
L250-NJ. 690V AC.

H160-NJ, L160-NJ, S250-PE, H250-NJ, H250-NE,
L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 690V AC.
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Door cutout patterns for handles 
are symmetrical, even when breakers
are mounted in opposite directions.

SYMMETRICAL DOOR CUTOUT PATTERNS

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles
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DIMENSIONS
H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-PE, H250-NJ,
H250-NE, L250-NJ. Plug-in Versions

9

6 (max.)

15.5 (max.)

Preperation of conductor

22 (max.)

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting screw
M8x18 max.

45

4

27

10
2

42

88

11
6

17
2

4t
4t

16
5

132

96

136

156

76.5

M5x20Mounting screw

Mounting plate

45

96

10
2

22

16
0

4t

20
20

16
5

179

203

183
4

1
22

Insulating plate

Mounting screw M5 NUT

Insulating plate

Mounting plate

Support or rail

Support or rail

Termination of Busbar
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OPERATING CHARACTERISTICS
ELECTRONIC CHARACTERISTICS
S250-PE, H250-NE

In = 250A; 160A; 125A; 40A

LTD

STD

PTA

N
Option

Standard

IR (A)
LTD Pick-up current    IR xIn 0.4 0.5 0.63 0.8 0.9 0.95 1.0

1Characteristics

Note
(1) Ii max. = 13 x In. (2) Standard setting of IN is 100% of In. For any other setting please specify when ordering.

No. 2 3 4 5 6 7
11

2.5 5 10
0.20.1

14(Max: 13 x In)   Note (1)

0.8
40

1.0

tN=tR Note(2)tN

IN

tp
Ip
Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

(s)

tR (s)
at 200% x IR at 600% x IR

21 21 5 10 19 29

INST
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Rated Current (A)

E125-NJ Front 20A 19 18.5 18 17.5
S125-NJ Rear 32A 31 30.5 30 29
S125-GJ Plug-in 50A 48 45 43 41

63A 60 57 55 52
100A 97 94 90 87
125A 121 117 113 109

H125-NJ Front 20A 19 18.5 18 17.5
L125-NJ Rear 32A 31 30 29 28

Plug-in 50A 48 47 45 44
63A 61 59 57 55
100A 97 95 92 89
125A 121 118 114 111

S160-NJ Front 20A 19 18.5 18 17.5
S160-GJ Rear 32A 31 30 29 28

Plug-in 50A 48 46 44 42
63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109
160A 156 151 146 141

H160-NJ Front
L160-NJ Rear 160A 156 151 147 143

Plug-in
E250-NJ Front 20A 19 18.5 18 17.5

Rear 32A 31 30 29 28
Plug-in 50A 48 46 44 42

63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109

E250-NJ Front 160A 156 151 146 141
S250-NJ Rear 250A 243 235 227 219
S250-GJ Plug-in
H250-NJ Front
L250-NJ Rear 160A 156 151 147 143

Plug-in
Front 250A 244 237 230 223
Rear

E400-NJ Front 250A 244 237 230 223
S400-CJ Rear 400A 390 380 369 358
S400-NJ Plug-in
S400-GJ
H400-NJ Front 250A 243 237 230 223
L400-NJ Rear 400A 390 381 371 361

Plug-in 250A 243 237 231 224
400A 392 384 376 368

Calibration Temperature: 45°C

Calibration Temperature: 30°C

MCCB Type Connection Rating at calibration
Type temperature (50°C) 50°C 55°C 60°C 65°C

Rated Current (A)

Rated Current (A)

MCCB Type Connection Rating at calibration
Type temperature (30°C) 35°C 40°C 45°C 50°C 55°C 60°C 65°C

MCCB Type Connection Rating
Type 30°C 35°C 40°C 45°C 50°C 55°C 60°C 65°C

S250-PE Front 250A 250 250 250 250 237.5 225 200 200
H250-NE Rear

Plug-in 250A 250 237.5 225 225 200 200 157.5 157.5
S400-NE Front 250A 250 250 250 250 250 250 225 200
S400-GE Rear 400A 400 400 400 400 400 380 360 320

Plug-in
H400-NE Front 250A 250 250 250 250 250 250 225 200
L400-NE Rear 400A 400 400 400 400 400 380 360 320

Plug-in 250A 250 250 250 250 250 250 225 200
400A 400 400 400 400 400 380 360 320

E630-NE Front 630A 630 630 630 630 598.5 598.5 567 504
S630-CE Rear*
S630-GE

H250-NJ Plug-in Conn. 250A 244 236 225 219 209 200 190
L250-NJ
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OPERATING CHARACTERISTICS

H160-NJ, L160-NJ, S250-PE, H250-NE, H250-NJ, L250-
NJ. 690V AC.

H160-NJ, L160-NJ, S250-PE, H250-NE, H250-NJ,
L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE. 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE. 690V AC.

LET-THROUGH ENERGY CHARACTERISTICS
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.2 CONTROL DEVICES & SOCKETS

 CARLO GAVAZZI – DPB01CM48W4 – Phase Failure Relay

 FINDER – 38.51 24VDC – Relay

 IDEC – RH2B-UL-24VDC + SH2B-05 – 24VDC Relay

 IDEC – RH2B-ULD-24VDC + SH2B-05 – 24VDC Relay

 IDEC – RH4B-ULD-24VDC + SH4B-05 – Test Relay

 MULTITRODE – MTR-5 – 24VDC Level Relay

 SPRECHER & SCHUH – RZ7-FSA 3E U23 – Timer

 SPRECHER & SCHUH.– RZ7-FSD3C U23 – Power On Reset Timer

 SPRECHER & SCHUH.– CA7-30 – 24VDC Coil + CA7-PV-22

 CLIPSAL – 15/15+90B (SHROUD) – 1 Phase 15A Outlet

 CLIPSAL – 25+449A+449AP – LAPTOP GPO - TWIN 10A

 CLIPSAL – 56C410 – 3 Phase Switched Outlet

 CLIPSAL – 56SO310 – 1 Phase Outlet

 MARECHAL – DS1 3114013972 + 51BA058 – Socket Outlet + Incline Sleeve

 MARECHAL – DS1 3118013972 + 311A013 – Inlet Plug + Handle

 MARECHAL – PN7C 01P4060 + 01NA053 – Socket Outlet + Incline Sleeve

 MARECHAL – PN7C 01P8060 + 01NA313 – Inlet Plug + Handle

 MENNEKES – MEN361 – 3 Phase N&E Appliance Inlet
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Monitoring Relays

Product Description Ordering Key
Housing
Function
Type
Item number
Output
Power supply

• 3-phase over and under voltage, 
phase sequence and phase loss monitoring relays

• Detect when all 3 phases are present and have the
correct phase sequence

• Detect if all the 3-phase-phase or phase-neutral volt-
ages are within the set limits

• Upper and lower limits separately adjustable
• Measure on own power supply 
• Selection of measuring range by DIP-switches
• Adjustable voltage on relative scale
• Adjustable delay function (0.1 to 30 s)
• Output: 8 A SPDT relay N.E.
• For mounting on DIN-rail in accordance with 

DIN/EN 50 022 (DPB01) or plug-in module (PPB01)
• 22.5 mm Euronorm housing (DPB01) 

or 36 mm plug-in module (PPB01)
• LED indication for relay, alarm and power supply ON

Type Selection
Mounting Output Supply: 208 to 240 VAC Supply: 380 to 480 VAC

DIN-rail SPDT DPB 01 C M23 DPB 01 C M48  
Plug-in SPDT PPB 01 C M23 PPB 01 C M48

Input 
L1, L2, L3, N DPB01: Terminals L1, L2, L3, N

PPB01: Terminals 5, 6, 7, 11
Measure on own supply

Measuring ranges
208 to 240 ∆ VAC 177 to 275 ∆ VAC
380 to 480 ∆ VAC (DPB01CM48) 323 to 550 ∆ VAC
380 to 415 ∆ VAC (PPB01CM48) 323 to 475 ∆ VAC

Ranges
Upper level +2 to +22% 

of the nominal voltage
Lower level -22 to -2% 

of the nominal voltage
Note: The imput voltage
must not exceed the maximum
rated voltage or drop below
the minumum rated voltage
reported above.

3-Phase, 3-Phase+N, Multi-function
Types DPB01, PPB01

Input Specifications
Output SPDT relay

Rated insulation voltage 250 VAC
Contact ratings (AgSnO2) µ

Resistive loads AC 1 8 A @ 250 VAC
DC 12 5 A @ 24 VDC

Small inductive loads AC 15 2.5 A @ 250 VAC
DC 13 2.5 A @ 24 VDC

Mechanical life ≥ 30 x 106 operations
Electrical life ≥ 105 operations

(at 8 A, 250 V, cos ϕ = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

Dielectric voltage 2 kVAC (rms)
Rated impulse withstand volt. 4 kV (1.2/50 µs)

Output Specifications

DPB 01 C M23
3-phase or 3-phase+neutral
line voltage monitoring relay
for phase sequence, phase
loss, over and under voltage
(separately adjustable set

points) with built-in time
delay function.
Supply ranges from 208 to
480 VAC covered by two
multivoltage relays.

DPB01 PPB01
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DPB01, PPB01

Mode of Operation
Connected to the 3 phases
(and neutral) DPB01 and
PPB01 operate when all 3
phases are present at the
same time, the phase
sequence is correct and the
phase-phase (or phase-neu-
tral) voltage levels are within
set limits.

If one or more phase-phase
or phase-neutral voltages
exceeds the upper set level
or drops below the lower set
level, the red LED starts

flashing 2 Hz and the output
relay releases after the set
time period. In any case if
phase-neutral measurement
is selected both phase-
phase and phase-neutral
voltages are monitored. If the
phase sequence is wrong or
one phase is lost, the output
relay releases immediately.  
Only 200 ms delay occurs.
The failure is indicated by the
red LED flashing 5 Hz during
the alarm condition.

Example 1
(mains network monitoring)

The relay monitors over and
under voltage, phase loss
and correct phase sequence.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the low-
er set level or exceed the
upper set level.

Power supply Overvoltage cat. III
Rated operational voltage (IEC 60664, IEC 60038)
through terminals:

L1, L2, L3, N (DPB01)
5, 6, 7, 11    (PPB01)

M23 - Delta Voltage: 208 to 240 VAC ± 15%
45 to 65 Hz

M48 - Delta Voltage: 380 to 480 VAC ± 15%
45 to 65 Hz

M48 - Star Voltage: 220 to 277 VAC ± 15%
45 to 65 Hz

Rated operational power
DPB01CM23, PPB01CM23 13 VA @ 230 ∆VAC, 50 Hz
DPB01CM48, PPB01CM48 13 VA @ 400 ∆VAC, 50 Hz

Supplied by L1 and L2

Supply Specifications
Power ON delay 1 s ± 0.5 s or 6 s ± 0.5 s
Reaction time

Incorrect phase sequence or
total phase loss < 200 ms
Voltage level (input signal variation from  

-20% to +20% or from 
+20% to -20% of set value)

Alarm ON delay < 200 ms (delay < 0.1 s)
Alarm OFF delay < 200 ms (delay < 0.1 s)

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Delay ON alarm ± 10% on set value ± 50 ms
Repeatability ± 0.5% on full-scale

Indication for
Power supply ON LED, green
Alarm ON LED, red (flashing 2 Hz 

during delay time)
Output relay ON LED, yellow

Environment
Degree of protection IP 20
Pollution degree 3 (DPB01), 2 (PPB01)
Operating temperature

@ Max. voltage, 50 Hz -20 to 60°C, R.H. < 95%
@ Max. voltage, 60 Hz -20 to 50°C, R.H. < 95%

Storage temperature -30 to 80°C, R.H. < 95%
Housing dimensions

DIN-rail version 22.5 x 80 x 99.5 mm
Plug-in version 36 x 80 x 87 mm

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Approvals UL, CSA
CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 50081-1

General Specifications
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Wiring Diagrams

DPB01, PPB01

Adjust the input range set-
ting the DIP switches 3 and
4 as shown below.

Select the desired function
setting the DIP switches 1
and 2 as shown below.

To access the DIP swiches
open the grey plastic cover
as shown below

Selection of level and time
delay:

Upper knob:
Setting of lower level on rel-
ative scale.

Centre knob:
Setting of upper level on rel-
ative scale.

Lower knob:
Setting of delay on alarm
time on absolute scale (0.1
to 30 s).

Function/Range/Level and Time Delay Setting

Power ON delay
ON: 6 s ± 0.5 s
OFF: 1 s ± 0.5 s

Monitored voltage
ON: Phase-Neutral
OFF: Phase-Phase

Measuring range

SW3 ON ON OFF OFF
SW4 ON OFF ON OFF
M23 Ph-Ph 208 VAC 220 VAC 230 VAC 240 VAC
Voltage
M48 Ph-Ph 380 VAC 400 VAC 415 VAC 480 VAC
Voltage DPB01 only
M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01 only

L2 L3L1

L1
L2
L3

L2 L3L1

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

15

16 18

15

16 18

N

N

N

N

6 75

L1
L2
L3

6 75

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

1

1

4

4

3

3

N

11

N

11

DPB01 PPB01

µ

µ

µ

µ

L2

L1

L2
L1

L2

L1

L2

L1
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Upper Level

Hysteresis

Hysteresis

Lower Level

L1

L2

L3

Relay ON

Relay ON

Red LED ON

Red LED ON

L1 or
L1-L2

L2 or
L2-L3

L1 L2 L1

L2L1L3

L2 L3 L3

1 or 6 s

1 or 6 s
T T

1 or 6 s

L3 or
L1-L3

Operation Diagrams

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 108 of 466



38.51…V DC

38.51…V AC/DC

Relay interface module
DIN rail mount

Refer catalogue F1

9

■ Interface module with 34 series relay

■ Ultra-slim profile, only 6.2 mm wide

■ Integral LED and diode

■ Simple removal of relay for replacement

■ DIN rail mounting

SCREWLESSTERMINALS

Contact specifications

Contact configuration

Rated current

Rated voltage

Rated load in AC 1

Rated load in AC 15 (230 V AC)

Breaking capacity in DC 1 : 30/110/220 V

Maximum peak current

Maximum switching voltage

Minimum switching load

Coil specifications

Nominal voltage (UN) (50/60 Hz) AC/DC

DC

Rated power AC/DC (50/60 Hz) AC/DC

DC

Operation range (50/60 Hz) AC/DC

DC

Holding voltage AC/DC

Must drop-out voltage AC/DC

Technical data

Mechanical life AC/DC

Electrical life @ rated load AC 1

Insulation between coil and contacts

Ambient temperature range

Protection rating

Connection diagram

Accessories

1 C/O

6 A

250 V AC

1,500 VA

300 VA

6/0.2/0.15 A

10 A

400 V AC

500 mW

(0.2…0.9)W

0.3W

(0.83…1.1) UN

(0.83…1.2) UN

0.6 UN/0.6 UN

0.1 UN/0.1 UN

-/10.106

60.103

6 kV

-40 °C…+55 °C

IP 20

93.01 Isolating plate

93.20 Jumperlink 20 way

93.64 Identification labels

12 14

11

A1 A2

Notes: The equipment on this page is rated 230/400 V and is suitable for use on 240/415 V systems as per AS 60038:2000.
Available on indent only.

Cat. No. Cat. No.

38.61…V DC

38.61…V AC/DC

24, 110, 240

6     , 12, 48     , 60    

The power 
in relays since

1954
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Isolating plate

38.51, 38.61

Relay interface module
Accessories

Refer catalogue F1

9

Description

Relay to suit

Jumperlink 20 way

36 A, 250 V rating

38.51, 38.61

Identification labels

(64 tags in a pack)

38.51, 38.61

Cat. No. 93.01 93.20 93.64

■ Isolates varying voltages
mounted in the same row.
One isolating plate every
four relays is recommended

■ Reduced wiring and

installation costs

■ Easy identification for 

maintenance

The power 
in relays since

1954

Relay dimensions (mm)

Cat. No. 38.61
38 Series
Cat. No. 38.51
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Relays & Sockets

 RH Series    Compact Power Relays

SPDT through 4PDT, 10A contacts 
Compact power type relays

The RH series are miniature power relays with a large capacity. The RH relays feature 
10A contact capacity as large as the RR series but in a miniature package. The compact 
size saves space.

    

 Part Number Selection
Part Number

Contact Model
Blade 

Terminal
PCB 

Terminal
Coil Voltage Code

(Standard Stock in bold)

SPDT

Basic  RH1B-U RH1V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH1B-UL —

With Check Button RH1B-UC —

With Indicator and Check Button RH1B-ULC —

Top Bracket Mounting RH1B-UT —

With Diode (DC coil only) RH1B-UD RH1V2-UD DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH1B-ULD — DC12V, DC24V, DC48V, DC110V

DPDT
Basic  RH2B-U RH2V2-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V  
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RH2B-UL RH2V2-UL

With Check Button RH2B-UC —

With Indicator and Check Button RH2B-ULC —

Top Bracket Mounting RH2B-UT —

With Diode (DC coil only) RH2B-UD RH2V2-UD
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RH2B-ULD —

3PDT
Basic  RH3B-U RH3V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH3B-UL RH3V2-UL

With Check Button RH3B-UC —

With Indicator and Check Button RH3B-ULC —

Top Bracket Mounting RH3B-UT —

With Diode (DC coil only)  RH3B-D* RH3V2-D*
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH3B-LD* —

4PDT
Basic  RH4B-U RH4V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 
DC110V

With Indicator RH4B-UL RH4V2-UL

With Check Button RH4B-UC —

With Indicator and Check Button RH4B-ULC —

Top Bracket Mounting RH4B-UT —

With Diode (DC coil only) RH4B-UD RH4V2-UD
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only)  RH4B-LD* —
   

1.  *Carries no UL recognition mark.
2.  PCB terminal relays are designed to mount directly to a circuit board without any socket. Ordering Information

When ordering, specify the Part No. and coil voltage code: 

 (example) RH3B-U       AC120V

                         Part No.                         Coil Voltage Code    
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  Sockets (for Blade Terminal Models)

Relays Standard DIN Rail Mount 1 Finger-safe DIN Rail Mount 1 Through Panel Mount PCB Mount

RH1B  SH1B-05  SH1B-O5C  SH1B-51  SH1B-62

1. DIN Rail mount 
socket comes with 
two horseshoe 
clips. Do not use 
unless you plan to 
insert pullover wire 
spring. Replacement 
horseshoe clip part 
number is Y778-011.

RH2B  SH2B-05  SH2B-05C  SH2B-51  SH2B-62

RH3B  SH3B-05  SH3B-05C  SH3B-51  SH3B-62

RH4B  SH4B-05  SH4B-05C  SH4B-51  SH4B-62

Hold Down Springs & Clips

Appearance Description Relay
For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket

Min Order Qty

Pullover Wire 
Spring

RH1B  SY2S-02F1 2

 SY4S-51F1 10

2. Must use horseshoe clip 
when mounting in DIN 
mount socket. Replacement 
horseshoe clip part number is 
Y778-011.

3. Two required per relay.

RH2B  SY4S-02F1 2

RH3B  SH3B-05F1 2

RH4B  SH4B-02F1 2

Leaf Spring 
(side latch)

RH1B, RH2B, RH3B, RH4B  SFA-202 3   SFA-302 3

20

Leaf Spring 
(top latch)

RH1B, RH2B, RH3B, RH4B   SFA-101 3   SFA-301 3

   

AC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 330 387 150 200 280 330 330 9.4 6.4 5.4

110%
80% 

maximum
30%

minimum

12 86 121 165 196 75 100 140 165 165 39.3 25.3 21.2

24 42 60.5 81 98 37 50 70 83 83 153 103 84.5

110 9.6 — 18.1 21.6 8.4 — 15.5 18.2 18.2 — 2,200 1,800

110-120 —
9.4-
10.8

— — — 8.0-9.2 — — — — — —

120 8.6 — 16.4 19.5 7.5 — 14.2 16.5 16.5 — 10,800 7,360

220 4.7 — 8.8 10.7 4.1 — 7.7 9.1 9.1 — 10,800 7,360

220-240 — 4.7-5.4 — — — 4.0-4.6 — — 18,820 — —

240 4.9 — 8.2 9.8 4.3 — 7.1 8.3 8.3 — 12,100 9,120

DC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C
Coil Resistance (Ω)

±10% at 20°C
Operation Characteristics

(against rated values at 20ºC)

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 240 250 47 40 25 24

110%
80% 

maximum
10%

minimum

 Standard coil voltages 
are in BOLD.

12 64 75 120 125 188 160 100 96

24 32 36.9 60 62 750 650 400 388

48 18 18.5 30 31 2,660 2,600 1,600 1,550

100-110 — 8.2-9.0 — — — 12,250 — —

110 8 — 12.8 15 13,800 — 8,600 7,340
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Relays & Sockets

 Contact Ratings

Maximum Contact Capacity

Model
Continuous 

Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

SPDT 10A
1540VA
300W

990VA
210W

110 AC 10A 7A

220 AC 7A 4.5A

30 DC 10A 7A

DPDT
3PDT
4PDT

10A
1650VA
300W

1100VA
225W

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 7.5A

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings

Voltage RH1 RH2 RH3 RH4

240V AC 10A 10A 7.5A 7.5A

30V DC 10A 10A 10A 10A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

 

 Socket Specifi cations

Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SH1B-05
(Coil) M3 screws
(contact) M3.5 screws with captive wire clamp

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05
SH3B-05
SH4B-05

M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Finger-safe 
DIN Rail 
Mount

SH1B-05C
(coil) M3 screws
(contact) M3.5 screws with captive wire clamp, fi ngersafe

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05C
SH3B-05C
SH4B-05C

M3.5 screws with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Through
Panel 
Mount 
Socket

SH1B-51
SH2B-51
SH3B-51
SH4B-51

Solder 300V, 10A — —

PCB Mount 
Socket

SH1B-62 PCB mount 250V, 10A — —

SH2B-62
SH3B-62
SH4B-62

PCB mount 300V, 10A — —

 Accessories

Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop

DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

DIN mount sockets and hold 
down springs.

 Y778-011
For use on DIN rail mount socket when using pullover wire hold down 
spring. 2 pieces included with each socket.

UL Ratings

Voltage

Resistive General Use Horse Power Rating

RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4

240V AC 10A 7.5A 7.5A 7A 6.5A 5A 1/3 HP 1/3 HP —

120V AC — 10A 10A — 7.5A 7.5A 1/6 HP 1/6 HP —

30V DC 10A 10A — 7A — — — — —

28V DC — — 10A — — — — — —

CSA Ratings

Voltage
Resistive General Use

Horse 
Power 
Rating

RH1 RH2 RH3 RH4 RH1 RH2 RH3 RH4 RH1, 2, 3

240V AC 10A 10A — 7.5A 7A 7A 7A 5A 1/3 HP

120V AC 10A 10A 10A 10A 7.5A 7.5A — 7.5A 1/6 HP

30V DC 10A 10A 10A 10A 7A 7.5A — — —
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Relays & Sockets

 Specifi cations

Contact Material Silver cadmium oxide

Contact Resistance 1 50mΩ maximum

Minimum Applicable Load 24V DC, 30 mA; 5V DC, 100 mA (reference value)

Operate Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Release Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Power Consumption 
(approx.)

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W

DPDT AC: 1.4VA (50Hz), 1.2VA (60Hz) DC: 0.9W

3PDT AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W

4PDT AC: 2.5VA (50Hz), 2VA (60Hz) DC: 1.5W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength  3

SPDT
Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

DPDT
3PDT
4PDT

Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

Operating Frequency
Electrical:  1,800 operations/hour maximum
Mechanical:  18,000 operations/hour maximum

Vibration Resistance
Damage limits: 10 to 55Hz, amplitude 0.5 mm
Operating extremes: 10 to 55Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1,000m/s2 (100G)
Operating extremes: 200m/s2 (20G - SPDT, DPDT)
  100m/s2 (10G - 3PDT, 4PDT)

Mechanical Life 50,000,000 operations minimum

Electrical Life

DPDT 500,000 operations minimum (120V AC, 10A)

SPDT
3PDT
4PDT

200,000 operations minimum (120V AC, 10A)

Operating 
Temperature 4

SPDT –25 to +50°C (no freezing)

DPDT
3PDT
4PDT

–25 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) SPDT: 24g, DPDT: 37g, 3PDT: 50g, 4PDT: 74g
         

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing

Release time of relays with diode: 40 ms maximum
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is –25 to +40°C.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves

AC Load DC Load

1 3 5 7 92 4 6 8 10
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Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive 240V AC resistive
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(RH2)
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(RH2)
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(RH3/RH4)
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Maximum Switching Capacity

1 5
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DC inductive

DC resistive

AC inductive

AC resistive

(RH1)
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DC inductive

DC resistive

AC resistive

AC inductive

Load Voltage (V)
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A

)

(RH2/RH3/RH4)
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)
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DC Coil

AC Coil

Note: The rated voltage is
       applied to the coil.
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(RH2)
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Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

4

8

2

6

1210

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

With Indicator (-L type)

SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )
When the relay is energized, 
the indicator goes on. 

Relay coils less than 100V 
DC do not contain a protec-
tion diode (except DPDT).
Relay coils below 100V 
use LED indicator, coils 
above 100V use neon lamp 
indicator.

•

•

100V 
AC/DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   ) (   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12
24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

With Diode (-D type)

SPDT DPDT 3PDT 4PDT

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 
release time is slightly longer. Available for DC 
coil only.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)

SPDT 3PDT 4PDT DPDT

Below 
100V DC

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )

Contains an LED indicator and 
a surge absorber, and has the 
same height as the basic type.

100V DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

 Dimensions (mm)

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD

13

1

5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

SH1B-05: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

SH2B-05: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5

27
.5

6.4 31

SH3B-05: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT RH2B-UT

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

SH4B-05: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

ø2.6 hole

13

1

5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5

31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4

42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28

41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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Dimensions con’t (mm)

RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

13

1

5

9

14

35.6 max. 4.6

0.
5

27
.5

14

3-ø2.4 holes
2-ø2 holes

4.4

7.
15

6.
6 12

.5
4.

7

0.5

1.
5

2

8-ø2.4 holes

10

14.2

7.
8

7.
25

13
.1

5
4.

7

1413

1 4

5 8

9 12

35.6 max. 4.6

27
.5

5

2
0.

5

0.
5

2

0.5

21

RH3V2-U/RH3V2-UL/RH3V2-D RH4V2-U/RH4V2-UL/RH4V2-UD

13 14

1 2 4

865

9 10 11

35.6 max. 4.6

310.5

0.
5

2

27
.5

11-ø2.4 holes 10 10

7.
8

7.
25

13
.1

5
4.

7

1 2 3 4

7 865

9 10 11 12

13 14

2
0.

5

35.6 max. 4.6

0.5 41

27
.5

14-ø2.4 holes

7.
8

7.
25

13
.1

5
4.

710

30

Standard DIN Rail Mount Sockets 

SH1B-05 SH2B-05

5

1

9

14 13

Terminal Arrangement

17

4.
2

67
2.

5 20

16

8

7.9 max.
25

47

18

14.5

4.4 max.

5.5 min.M3 Terminal
Screw

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

(For terminals 1, 5, and 9)

ø3.6 min.

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max.

4.8 min.

(For terminals 13 and 14)

ø3.2 min.
(Top View)

22

4.
2

67
2.

5

8

26

25

47

18

14.526

30

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

8

4

5

1

12

14

9

13

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.4 max. 5.5 min.

ø3.6 min.

(Top View)

SH3B-05 SH4B-05

36

25

32

4.
2

67
2.

5

47

18

14.5

8

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

36

40

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)

46

25

42

4.
2

67
2.

5

47

18

14.5

8

46

50

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

9

13

10

14

8

4

7

3

6

2

12 11

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7

29.5

18.7

48
17

7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.

 

ø5

1.
7

69

4.
2

22

7

30

26

M3.5 Terminal
Screw

8

4

5

1

12

14

9

13

Terminal Arrangement
25

29.5

18.7

4
9

DIN Rail 
(BNDN)

36

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)Ring terminals 
cannot be used.

SH3B-05C SH4B-05C

1.
7

32

69

4.
2

7

40

36

ø5

M3.5 Terminal
Screw

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

25

29.5

18.7

49

36
DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

 

ø5

25

4.
2

1.
7

69

46

42

7

18.7

29.550

49

5

1

9

13

10

14

8

4

7

3

6

2

12 11

46

36

DIN Rail
(BNDN) Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring terminals 
cannot be used.

(Top View)

Through Panel Mount Socket 

SH1B-51 SH2B-51

3

11

18.7

18

31

2.4

12.2

0.
3

25
.4

3.5

Panel Thickness:
1 to 2

13

1
5
9

(Bottom View)

14

Terminal Arrangement

25
.6

0
+0.5

+
0.

2
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[18 (N–1) + 12.4]

 

3

11

18.7

27

31

0.
3

25
.4

21.2

3.5

Panel Thickness:
1 to 2

13

1
5
9

4

12
8

14

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[27 (N–1) + 21.4]

(Bottom View)

SH3B-51 SH4B-51

3

11

18.7

31

0.
3

25
.4

30.2

3.5

36

Panel Thickness:
1 to 2 Terminal Arrangement

13

1
5
9

2
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6

14

4

12
8
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.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[36 (N–1) + 30.4]

(Bottom View)

 

3

11

18.7
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0.
3
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.4

39.2

45

3.5

Panel Thickness:
1 to 2
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1
5
9

3

11
7

14

4

12
8

2
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6

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[45 (N–1) + 39.4]

(Bottom View)
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PCB Mount Sockets 

SH1B-62 SH2B-62

3

11

15

18

31

0.
3

25
.4

12.2

1.5
2

13

1
5
9

14

Terminal Arrangement 18 min.

2-ø2 holes

3-ø2.4 holes

(Tolerance 0.1)
36 min. when using 

   hold-down springs

31
 m

in
.

4.
7

4.4

6.8

5.
95

6.
95

11
.8

5

(Bottom View)
3

11

15

0.
3

25
.4

21.2

29

2

13

1
5
9

4

12
8

14

Terminal Arrangement

∗ 34 min. when using
   hold-down springs

21.5 min.

8-ø2.4 holes

(Tolerance ±0.1)

 2
9 

m
in

.∗
4.

7

2.85

5.
65

12
.5

15.5

10

6.
6

(Bottom View)
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3

11
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31
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3
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36

2
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1
5
9

2
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6

14

4
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8

Terminal Arrangement

∗ 36 min. when using
   hold-down springs

6.
6

36 min.

11-ø2.4 holes

(Tolerance ±0.1)

 3
1 
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in

.∗
6.

65
12

.5

21.3

10 10

7.35

4.
7

(Bottom View)
3

11

15
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3
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.4
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2

13

1
5
9

3

11
7

14

4

12
8

2
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6

Terminal Arrangement 45 min.

14-ø2.4 holes

(Tolerance ±0.1)
∗ 36 min. when using
   hold-down springs
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 m

in
.∗

 
4.
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MTR Level Relay

The MTR level relay has proven itself to be 
simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 
one alarm. 

 Safe
 The extra low sensing voltage ensures maintenance staff  
 and operators are protected at all times. 

 Four sensitivities
 Allows the relay to operate effectively in a wide range  
 of conductive liquids.

 Activation delays
 Each output can have a different time delay to overcome   
 wave action and turbulence.

 LED indication 
 High intensity LED indicators ensure clear signals.  
 Power On (green). Alarm On (red). Pump On (yellow).

 Dipswitch programmable
 All settings are easily selectable from the front panel.

 Proven reliability
 The proven design and performance of the relay ensures   
 long-term reliability of the MultiTrode system.

 I.S application
 Perfect for I.S application when used with an MTISB.

 Unique two-sensor operation (MTRA only)
 Pump and alarm can be controlled using two or three  
 sensors. Two-sensor operation is ideal for budget    
 applications or where space is limited.

 DIN rail or screw mounting
 Low installed cost

Mode of operation:
 MTR Mode Charge/Discharge (Fill or Empty)
 MTRA Mode Discharge ONLY

Probe Inputs: 
 Sensor inputs MTR : 2 / MTRA : 3 
 Sensor voltage 10/12VAC Nominal
 Sensor current  0.8mA max. (per sensor)
 Sensitivity  1k, 4k, 20k, 80k 

Relay Outputs:  
 MTR relay output 2 contact sets : 1 N/O & 1 C/O
 MTR Output delay 0, 2.5, 5, 10, 20, 40, 80, 160 sec

 MTRA relay output 2 relays : both N/O
 MTRA Output delay Pump: 0.5, 10; Alarm: 0.5, 15 sec  

 Relay contact rating 250 VAC  
   5A Resistive,  2A Inductive
 Relay contact life 105 Operations
 Terminal size 2 x 13 AWG /  2.5mm2

Display
 LEDs: Power On Pump Alarm
 MTR  Green Red
 MTRA Green Yellow Red

Physical Product:  
 Dimensions  2.7/8H x 1.3/4W x 4.1/2D (Inches)   
   72Hx45Wx114D (mm)
 Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
 Enclosure Makrolon (self-extinguishing)  
 

 

Power Supply:  
 Supply Voltage AC 24, 110,  240, 415VAC*  -  50/60Hz
 Power Consumption 3.5 Watts max         *(MTR only)
 Supply Voltage DC 12 or 24VDC,  
 Power Consumption 3 Watts max  

Environmental Range: 
 Centigrade  - 100  to +600C
 Fahrenheit  +140  to +1400F

Available Models & Ordering Information
 415VAC MTR-1 n/a 
 240VAC MTR-2 MTRA-2 
 110VAC MTR-3 MTRA-3 
 24VAC MTR-4  MTRA-4 
 24VDC MTR-5  MTRA-5 
 12VDC MTR-6  MTRA-6 

Specifications
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation.  Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

 

There are 10 screw terminals on the unit.  Facing the relay as 
shown, we look at the bottom terminals (left to right): 

• Lo – (Charge mode).  This is the point when the probe is dry 
the relay will turn on. 

• Lo – (Discharge mode).  This is the point when the probe in the 
tank is dry the relay will turn off. 

• Hi – (Charge mode).  This is the point when the probe in the 
tank is wet a relay will turn off 

• Hi – (Discharge mode).  This is the point when the probe in the 
tank is wet a relay will turn on. 

• C - is common earth.  All earth bonding must be terminated 
here for correct operation. 

• “ L “ is “live”  (240V AC) 

• “ N “ is “neutral” (240V AC) 
 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 
3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be.  Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 
DIP switches 3, 4 and 5, control delay on activation.  For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.  This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 
DIP switch 6 controls the charge/discharge function.  Set “ON” for charge, and “OFF” for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 
Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself.  Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite.  Both sets of contactors are 
triggered simultaneously.  An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same.  The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 
Contacts 25 and 28 are used to control pump states.  Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 
4.1 Discharge Mode – DIP switch 6 set to “OFF” 
 

 

Figure 1 – Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi).  The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side.  The pit is empty with PB1 
completely dry.  Dipswitch 6 is set to “OFF.” 

 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow.  The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts.  The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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4.2 Charge Mode – DIP switch 6 set to “On” 
 

 
Figure 2 – Charge Mode 

Note: “C” is connected to common bonded earth.  The unit will not operate correctly if not earthed. 

Let’s look at the same relay but in a tank that is 
charging (DIP 6 is now on).  See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands “x” metres above the ground. 

 
With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped.  Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

 

Figure 3 - MTRA Operation 
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode.  The planned application is to close a contact to illuminate a warning 
alarm light. .  Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank.  (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.)  PB1, PB2, and PB3 
are dry, and the relay power LED is on.  When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3.  This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur.  If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid.  If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal.  Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using “the bridge testing line technique” remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one.  (All DIPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end.  Insert the joined ends into C on the relay 
box, observing all safe electrical practises.  You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo – nothing should happen (if it does return the relay for replacement or repair*).  Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom 
sensor gets wet the pump turns on then turns off 
almost straight away. 

• This is the most common problem encountered with relay set up 
and commissioning, the probe in the bottom of the tank is wired 
into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the 
pump will not turn on even though I am sure the 
probe is wet. 

• Check the sensitivity level set on the relay, some times the level is 
set for foul water but due to changes in the flow the water 
becomes grey or clear, try changing the setting from 20KΩ to 
80KΩ and monitor the results carefully. 

All wiring is complete and all DIPswitches have 
been checked but the pump will not turn on at all. 

• If you have completed the test schedule for the relay and it passed 
then check the wiring to the sensors – for this is now where the 
problem lies or in the earthing arrangements.  If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

 
 
 

 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

MultiTrode Pty Ltd—Australia 
Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au 

Sydney—Australia 
Ph: +61 2 9533 7735 
Fx: +61 2 9533 7790 

Visit www.multitrode.com.au for the latest information 

MultiTrode Inc—USA 
Ph: +1 561 994 8090 
Fx: +1 561 994 6282 

E-mail: sales@multitrode.net 
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Ýßéóçé ÝßÝéóçéóîìÊóßÝ

ïïð Ê ßÝ

Ýß éóç ¬± Ýß óïê Ýß ÝéóïêóïïðÊóßÝ

Ýß éóîí ¬± Ýß éóíé Ýß ÝéóíéóïïðÊóßÝ

Ýß éóìí Ýß ÝéóìíóïïðÊóßÝ

Ýß éóêð ¬± Ýß éóèë Ýß ÝéóèëóïïðÊóßÝ

Ýßéóçé ÝßÝéóçéóïïðÊóßÝ

îìð Ê ßÝ

Ýß éóç ¬± Ýß óïê Ýß ÝéóïêóîìðÊóßÝ

Ýß éóîí ¬± Ýß éóíé Ýß ÝéóíéóîìðÊóßÝ

Ýß éóìí Ýß ÝéóìíóîìðÊóßÝ

Ýß éóêð ¬± Ýß éóèë Ýß ÝéóèëóîìðÊóßÝ

Ýßéóçé ÝßÝéóçéóîìðÊóßÝ

ìïë Ê ßÝ

Ýß éóç ¬± Ýßóïê Ýß ÝéóïêóìïëÊóßÝ

Ýß éóîí ¬± Ýß éóíé Ýß ÝéóíéóìïëÊóßÝ

Ýß éóìí Ýß ÝéóìíóìïëÊóßÝ

Ýß éóêð ¬± Ýß éóèë Ýß ÝéóèëóìïëÊóßÝ

Ýßéóçé ÝßÝéóçéóìïëÊóßÝ

é

Ú±® »¨¬»²¼»¼

®¿²¹» ®»º»® ¬± ÒØÐ

Ð¿®¬ ß ½¿¬¿´±¹«»

Ú«²½¬·±² Ü»½®·°¬·±² Ý¿¬ò Ò±ò

°²»«³¿¬·½ ±²ó¼»´¿§ ¬·³»® ¬·³» ®¿²¹»

ðòí ó íð »½±²¼ ÝÆ Ûóéóíð

ïòè ó ïèð »½±²¼ ÝÆ Ûóéóïèð

Ì·³» ®¿²¹»

ðòí ó íð »½±²¼ ÝÆßóéóíð

ïòè ó ïèð »½±²¼ ÝÆßóéóïèð

³»½¸¿²·½¿´ ·²¬»®´±½µ ·²¬»®´±½µ ±²´§ ÝÓé

×²¬»®´±½µ ©·¬¸ î ¨ ÒñÝ ÝÓéóðî

»´»½¬®±²·½ ÐÔÝ ·²¬»®º¿½» ï÷ Ü·¹·¬¿´ ·²°«¬

ïè ó íð Ê ÜÝ øïð ó ïë³ß÷ ÝÎ×óéÛ

ï÷ Í«·¬¿¾´» º±® ½±²¬®±´ ª±´¬¿¹» ¾»¬©»»² ïïð ¿²¼ îìð Ê ßÝò
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Þ·óÓ»¬¿´ Ì¸»®³¿´ Ñª»®´±¿¼

ÝÌ éÒ

¬¿²¼¿®¼ ³±¬±® «° ¬± çë µÉ

±ª»®´±¿¼ ½«®ª»

íó°¸¿» ¿°°´·½¿¬·±²ò

ß°°®±¨ò

³±¬±® ·¦» øµÉ÷
Ì± «·¬ ½±²¬¿½¬±® Ý¿¬ò Ò±ò

ó Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßïê

ó Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßîë

ðòðê ±® ðòðç Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßìð

ðòðç ±® ðòïî Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßëð

ðòïè Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßêí

ðòïè ±® ðòîë Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóßèð

ðòîë Ýß éóç ¬± Ýß éóîí

ðòíé Ýß éóç ¬± Ýß éóîí

ðòëë Ýß éóç ¬± Ýß éóîí

ðòëë ±® ðòéë Ýß éóç ¬± Ýß éóîí

ðòéî ±® ïòï Ýß éóç ¬± Ýß éóîí

ïòï Ýß éóç ¬± Ýß éóîí

ïòë Ýß éóç ¬± Ýß éóîí

îòî Ýß éóç ¬± Ýß éóîí

îòî Ýß éóç ¬± Ýß éóîí

ó Ýß éóç ¬± Ýß éóîí

íòé Ýß éóç ¬± Ýß éóîí ÝÌ éÒóîíóÝïð

ëòë Ýß éóïî ¬± Ýß éóîí ÝÌ éÒóîíóÝïî

ëòë Ýß éóïê ¬± Ýß éóîí ÝÌ éÒóîíóÝïê

éòë Ýß éóïê ¬± Ýß éóîí ÝÌ éÒóîíóÝîð

ó Ýß éóïê ¬± Ýß éóîí ÝÌ éÒóîíóÝîï

ïï Ýß éóïê ¬± Ýß éóîí ÝÌ éÒóîíóÝîë

éòë Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝîð

ïï Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝîï

ïï Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝîë

ïë Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝíð

ïèòë Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝíê

ïèòë Ýß éóíð ¬± Ýß éóíé ÝÌ éÒóíéóÝíè

ïï Ýß éóìí ÝÌ éÒóìíóÝîë

ïë ±® ïèòë Ýß éóìí ÝÌ éÒóìíóÝíê

ïèòë ±® îî Ýß éóìí ÝÌ éÒóìíóÝìé

ïèòë ±® îî Ýß éóêð ¬± Ýß é óçé ÝÌ éÒóèëóÝìé

íð Ýß éóêð ¬± Ýß é óçé ÝÌ éÒóèëóÝêð

íé Ýß éóêð ¬± Ýß é óçé ÝÌ éÒóèëóÝéë

ìë Ýß éóêð ¬± Ýß é óçé ÝÌ éÒóèëóÝçð

º«´´ ´±¿¼ ½«®®»²¬

¿²¼ ³¿¬½¸ ·¬ ¬± ¬¸» �Ó±¬±® Ý«®®»²¬ Î¿²¹» øß÷�ò ß´± »²«®» ¬¸» ±ª»®´±¿¼ »´»½¬»¼ «·¬ ¬¸» 

Ýß é ½±²¬¿½¬±®ò

è
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Û´»½¬®±²·½ Ñª»®´±¿¼ º±® íóÐ¸¿» ³±¬±®

Û´»½¬®±²·½ Ñª»®´±¿¼ º±® íóÐ¸¿» Ó±¬±®

Ñª»®´±¿¼ ß½½»±®·»

ß°°®±¨ò ³±¬±® µÉ ®¿²¹»
Ó±¬±® ½«®®»²¬

®¿²¹» øß÷
Ì± «·¬ ½±²¬¿½¬±® Ý¿¬ò Ò±ò

ðòðî ¬± ðòïî ðòï ¬± ðòë Ýß éóç ¬± Ýß éóîí

ðòðê ¬± ðòîë ðòî ¬± ï Ýß éóç ¬± Ýß éóîí

ðòîë ¬± îòî ï ¬± ë Ýß éóç ¬± Ýß éóîí

ïòë ¬± éòë íòî ¬± ïê Ýß éóç ¬± Ýß éóîí

îòî ¬± ïë ëòì ¬± îé Ýß éóç ¬± Ýß éóîí

±«¬°«¬

®¿²¹»

³±¬±®ò

±«¬°«¬
ø¼·° ©·¬½¸»÷ò

ß°°®±¨ò ³±¬±®

µÉ ®¿²¹» ï÷

Ó±¬±® ½«®®»²¬

®¿²¹» øß÷
Ì± «·¬ ½±²¬¿½¬±® Ý¿¬ò Ò±ò

ðòðî ¬± ðòïî ðòï ¬± ðòë Ýß éóç ¬± Ýß éóîí

ðòðê ¬± ðòîë ðòî ¬± ï Ýß éóç ¬± Ýß éóîí

ðòîë ¬± îòî ï ¬± ë Ýß éóç ¬± Ýß éóîí

ïòë ¬± éòë íòî ¬± ïê Ýß éóç ¬± Ýß éóîí

îòî ¬± ïë ëòì ¬± îé Ýß éóç ¬± Ýß éóîí

îòî ¬± ïë ëòì ¬± îé Ýß éóíð ¬± Ýß éóìí ÝÛÐéóÛÛÛÜ

ì ¬± îî ç ¬± ìë Ýß éóíð ¬± Ýß éóìí ÝÛÐéóÛÛÚÜ

ïï ¬± ìë ïè ¬± çð Ýß éóêð ¬± Ýß éóçé ÝÛÐéóÛÛÙÛ

îî ¬± ëë êð ¬± ïîð Ýß éóíð ¬± Ýß éóçé ÝÛÐéóÛÛÊÛ

Ú«²½¬·±² Ü»½®·°¬·±² Ì± «·¬ ±ª»®´±¿¼ Ý¿¬ò Ò±ò

Î»³±¬» ®»»¬ ³±¼«´»
Ú±® ®»³±¬» ®»»¬ ¿º¬»® ¿²

±ª»®´±¿¼ ¬®·°
ÝÌ éÒ Î¿²¹» ÝÓÎéÒîìðÊßÝ ï÷

Î»³±¬» ®»»¬ ³±¼«´»
Ú±® ®»³±¬» ®»»¬ ¿º¬»® ¿²

±ª»®´±¿¼ ¬®·°
ÝÛÐ éóÛÛ Î¿²¹» ÝÛÐéóÛÎÎ

ÝÛÐéóÛÎÎ
Í·¼» Ó±«²¬
ß½½»±®§

ÝÌéÒ
Ú®±²¬ Ó±«²¬
ß½½»±®§

ï÷ Ý¸¿²¹» ½±²¬®±´ ª±´¬¿¹» ¬± Ý¿¬ò ²±òô ©¸»² ±®¼»®·²¹ îìô ïïð ßÝ ±® îìô ìè ÜÝò

ï÷ Î»º»® ¬± ÒØÐ Ð¿®¬ ß º±® ¸·¹¸»® µÉ ®¿¬·²¹ò

ç
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ïò Í»´»½¬ Û²½´±«®» Ì§°» ©·¬¸ Ýß é Ý±²¬¿½¬±®

îßò Í»´»½¬ Û´»½¬®±²·½ Ñª»®´±¿¼ ¬± Í«·¬

îÞò Í»´»½¬ Ì¸»®³¿´ Þ·óÓ»¬¿´ Ñª»®´±¿¼

Ì± ½¸±±» §±«® ¾·ó³»¬¿´ ¬¸»®³¿´ ±ª»®´±¿¼ô ½¸»½µ ¬¸» ³±¬±® ²¿³» °´¿¬» º±® ¬¸» º«´´ ´±¿¼ ½«®®»²¬

¿²¼ ³¿¬½¸ ·¬ ¬± ¬¸» �³±¬±® ½«®®»²¬ ®¿²¹» øß÷�ò ß´± »²«®» ¬¸» ±ª»®´±¿¼ »´»½¬»¼ «·¬ ¬¸» 

Ýß é ½±²¬¿½¬±®ò

µÉ ®¿²¹»
Ý±²¬¿½¬±® ¬§°» ÜÑÔ »¬¬·²¹ ®¿²¹» Ý¿¬ò Ò±ò ï÷

×²«´¿¬»¼ »²½´±«®» ©·¬¸ ¹®»»² ¬¿®¬ ¿²¼ ®»¼ ¬±° ¾«¬¬±²

ëòë Ýß éóïî ðòï ¬± ïê ÝßÌéÒóëòëÐóîìðóÊóßÝ

éòë Ýß éóïê íòî ¬± ïéòë ÝßÌéÒóéòëÐóîìðÊóßÝ

×²«´¿¬»¼ »²½´±«®» ©·¬¸ ¾´«» ®»»¬ ¾«¬¬±² ±²´§

ëòë Ýß éóïî ðòï ¬± ïê ÝßÌéÒóëòëÎóîìðóÊóßÝ

éòë Ýß éóïê íòî ¬± ïéòë ÝßÌéÒóéòëÎóîìðÊóßÝ

×²«´¿¬»¼ »²½´±«®» ©·¬¸ ¹®»»² ¬¿®¬ ¿²¼ ®»¼ ³«¸®±±³ ¬±° ¾«¬¬±²

ëòë Ýß éóïî ðòï ¬± ïê ÝßÌéÒóëòëÐÓóîìðóÊóßÝ
ï÷ Ú±® íó°¸¿» ª±´¬¿¹»ô ¿¼¼ ìïë ·² °´¿½» ±º îìðò

ß°°®±¨ò ³±¬±® µÉ ®¿²¹» Ó±¬±® ½«®®»²¬ ®¿²¹» øß÷ Ý¿¬ò Ò±ò

ðòðî ¬± ðòïî ðòï ¬± ðòë

ðòðê ¬± ðòîë ðòî ¬± ï

ðòîë ¬± îòî ï ¬± ë

ïòë ¬± éòë íòî ¬± ïê

îòî ¬± ïë ëòì ¬± îé

ß°°®±¨ò ³±¬±® µÉ ®¿²¹» Ó±¬±® ½«®®»²¬ ®¿²¹» øß÷ Ý¿¬ò Ò±ò

ó ðòï ¬± ðòïê ÝÌéÒóîíóßïê

ó ðòïê ¬± ðòîë ÝÌéÒóîíóßîë

ó ðòîë ¬± ðòìð ÝÌéÒóîíóßìð

ó ðòíë ¬± ðòëð ÝÌéÒóîíóßëð

ðòïí ¬± ðòïè ðòìë ¬± ðòêí ÝÌéÒóîíóßêí

ðòïë ¬± ðòîë ðòëë ¬± ðòèð ÝÌéÒóîíóßèð

ðòîí ¬± ðòíì ðòéë ¬± ïòð

ðòí ¬± ðòìè ðòç ¬± ïòí

ðòíè ¬± ðòêë ïòï ¬± ïòê

ðòëî ¬± ðòè ïòì ¬± îòð

ðòéî ¬± ïòï ïòè ¬± îòë

ï ¬± ïòì îòí ¬± íòî

ïòí ¬± ïòé îòç ¬± ìòð

ïòê ¬± îòî íòë ¬± ìòè

î ¬± îòè ìòë ¬± êòí

îòë ¬± íòë ëòë ¬± éòë

íòí ¬± ë éòî ¬± ïð ÝÌéÒóîíóÝïð

ìòí ¬± ê ç ¬± ïîòë ÝÌéÒóîíóÝïî

ëòî ¬± è ïïòí ¬± ïê ÝÌéÒóîíóÝïê

ïð
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ÛßÍÇ ÍÛÔÛÝÌ×ÑÒ ÙË×ÜÛæ

ÒØÐ ¸¿ª» ¼»ª»´±°»¼ ¿ ¾®±½¸«®» ¿²¼ ¿ ®¿¬·²¹ ½¸¿®¬ ¬± »²«®»

§±«® ·²¼«¬®·¿´ ½±²¬®±´ ²»»¼ ¿®» ³»¬ °®±³°¬´§ ¿²¼ »ºº±®¬´»´§ò

Í°®»½¸»® õ Í½¸«¸ Î¿¬·²¹ Ý¸¿®¬ ¿²¼ Í°®»½¸»® É¸»»´

Î¿¬·²¹ Ý¸¿®¬ ·²½´«¼»æ

Ý´»¿® °·½¬«®» ±º »²¬·®»

Í°®»½¸»® õ Í½¸«¸ ½±²¬¿½¬±® ®¿²¹»

Û¿§ ´±±µó«° ¬¿¾´» º±® ±ª»®´±¿¼

³¿¬½¸·²¹ ½±®®»°±²¼·²¹ ½±²¬¿½¬±®

½¸±»²

Ý±³°´»¬» ®¿¬·²¹ ø½«®®»²¬ ú ³±¬±®

¬¿®¬»® ®¿¬·²¹ô ½¿°¿½·¬±® ©·¬½¸·²¹ ¿²¼

³»½¸¿²·½¿´ô »´»½¬®·½¿´ ¿²¼ ½±·´ ¼¿¬¿÷

Õ»»° ¬¸» ½¸¿®¬ ¸¿²¼§ ¬± ³¿µ» §±«®

»´»½¬·±² °®±½» ¯«·½µ ¿²¼ »¿§ò

É

Í°®»½¸»® É¸»»´æ

¬¸®»» °¸¿» ³±¬±® ½±²¬®±´ ¿²¼

°®±¬»½¬·±²

±² ¬¸» º®±²¬ ±º ¬¸» ©¸»»´ ¿²¼

²±¬·½» ¸±© »¿§ ·¬ · ¬± «»

·¬ ©¸»®» »ª»® §±« ¹±ò

ÝÑÒÌßÝÌÑÎ ÍÛÔÛÝÌ ×ÐØÑÒÛ ßÐÐ

×º §±« ´·µ» ¬¸» Í°®»½¸»® É¸»»´ô ³¿µ»

«®» §±« ¼±©²´±¿¼ ¬¸» ÒØÐ ·Ð¸±²»

ß°° ½¿´´»¼ �Ý±²¬¿½¬±® Í»´»½¬� ©¸·½¸ · 

«½¸ ¿ �±²» ½´·½µ� ±®¼»®·²¹ ¿²¼ »®ª·½» 

«°°±®¬ò

ÒÑÉ ßÊß×ÔßÞÔÛ ÑÒ ÌØÛ ×ÌËÒÛÍ ßÐÐ ÍÌÑÎÛ

ÒÑÉ ÑÎ ßÌ ÒØÐòÝÑÓòßËò

ïï
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ÒØÐ Û´»½¬®·½¿´ Û²¹·²»»®·²¹ Ð®±¼«½¬ Ð¬§ Ô¬¼
ßòÞòÒò èì ððì íðì èïî

ÒØÐÒÌËÍÐÎÛÝØÛÍÙ w Ý±°§®·¹¸¬ ÒØÐ îðïï

ßËÍÌÎßÔ×ß
²¸°ò½±³ò¿«

ïíðð ÒØÐ ÒØÐ

Ê×ÝÌÑÎ×ß

Ó»´¾±«®²»

ìíóêé Î·ª»® Í¬®»»¬

Î·½¸³±²¼

Ê×Ý íïîï

Ì»´ õêï í çìîç îççç

Ô¿ª»®¬±²

ïðìóïðê

É·´´·¿³ ß²¹´· Ü®·ª»

Ô¿ª»®¬±² Ò±®¬¸

Ê×Ý íðîê

Ì»´ õêï í çíêè îçðï

ß´¾«®§ ñ É±¼±²¹¿

èìé Î¿³¼»² Ü®·ª»

ß´¾«®§

ÒÍÉ îêìð

Ì»´ õêï î êðìç ðêðð

Ü¿²¼»²±²¹

ìðóìî Ý§¾»® Ô±±°

Ü¿²¼»²±²¹ Í±«¬¸

Ê×Ý íïéë

Ì»´ õêï í èééí êìðð

ÌßÍÓßÒ×ß

Ø±¾¿®¬

îñêë ß´¾»®¬ Í¬®»»¬

Ó±±²¿¸

ÌßÍ éððç

Ì»´ õêï í êîîè çëéë

Ô¿«²½»¬±²

íñïíóïé Ó»®·²± Í¬®»»¬

Õ·²¹ Ó»¿¼±©

ÌßÍ éîìç

Ì»´ õêï í êíìë îêðð

ÒÛÉ ÍÑËÌØ ÉßÔÛÍ

Í§¼²»§

íðóíì Ü¿§ Í¬®»»¬ Ò±®¬¸

Í·´ª»®©¿¬»®

ÒÍÉ îïîè

Ì»´ õêï î çéìè íììì

Ò»©½¿¬´»

ëéë Ó¿·¬´¿²¼ Î±¿¼

ÒÍÉ îíðì

Ì»´ õêï î ìçêð îîîð

Ý¿³°¾»´´¬±©²

îñè Î±» Í¬®»»¬

Ý¿³°¾»´´¬±©²

ÒÍÉ îëêð

Ì»´ õêï î ìêîð ìíïï

ßÝÌ

Ý¿²¾»®®¿

ïñïèé Ù´¿¼¬±²» Í¬®»»¬

Ú§¸©·½µ

ßÝÌ îêðç

Ì»´ õêï î êîèð çèèè

ÉÛÍÌÛÎÒ ßËÍÌÎßÔ×ß

Ð»®¬¸

íè Þ»´³±²¬ ßª»

Î·ª»®ª¿´»

Éß êïðí

Ì»´ õêï è çîéé ïééé

ÒÑÎÌØÛÎÒ

ÌÛÎÎ×ÌÑÎÇ

Ü¿®©·²

í Í¬»»´» Í¬®»»¬

É·²²»´´·»

ÒÌ ðèîð

Ì»´ õêï è èçìé îêêê

ÏËÛÛÒÍÔßÒÜ

Þ®·¾¿²»

ïê Î·ª»®ª·»© Ð´¿½»

Ó«®¿®®·»

ÏÔÜ ìïéî

Ì»´ õêï é íçðç ìççç

Ì±©²ª·´´»

ë Ô»§´¿²¼ Í¬®»»¬

Ù¿®¾«¬¬

ÏÔÜ ìèïì

Ì»´ õêï é ìééç ðéðð

Î±½µ¸¿³°¬±²

ïì Î±¾·±² Í¬®»»¬

ÏÔÜ ìéðï

Ì»´ õêï é ìçîé îîéé

Ì±±©±±³¾¿

Ý²® Ý¿®®±´´ Í¬®»»¬ ¿²¼

Í¬®«¿² Ý±«®¬

ÏÔÜ ìíëð

Ì»´ õêï é ìêíì ìéçç

Ý¿·®²

îñï Þ®¿³° Ý´±»

Ð±®¬³·¬¸

ÏÔÜ ìèéð

Ì»´ õêï é ìðíë êèèè

ÍÑËÌØ ßËÍÌÎßÔ×ß

ß¼»´¿·¼»

íêóíè Ý®±§¼±² Î±¿¼

Õ»©·½µ

Íß ëðíë

Ì»´ õêï è èîçé çðëë

ÒÛÉ ÆÛßÔßÒÜ
²¸°ó²¦ò½±³

ðèðð ÒØÐ ÒØÐ

ÐÑ Þ±¨ êîóððç

Ó±«²¬ É»´´·²¹¬±²

ß«½µ´¿²¼ ïêìï
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Clipsal 2000 Series Switches, 
Sockets and Accessories 
have celebrated more than a 
decade of innovative design 
and performance.

In fact, the contemporary styling and 
fl exibility of the 2000 Series have made it 
Clipsal’s most popular range of switches 
and sockets - and the forerunner to 
our Prestige P2000, Classic C2000, 
Slimline SC2000, Eclipse SL2000 and 
Neo Series switches.

The feature that sets the 2000 Series 
apart from any other range is its unique 
grid assembly and surround which 
come in a comprehensive range of 
colours that can be mixed and matched 
to complement any décor in homes or 
commercial premises.

The surrounds also hide all mounting 
screws and can be easily removed when 
redecorating to disguise any overpainting 
or untidy trim marks from wallpaper.

The 2000 Series also offers you the 
fl exibility of an extensive product range 
that includes dimmers, fan speed 
controllers, time delays, room access 
card operated switches, weatherprotected 
switches and TV and data sockets.

With unsurpassed versatility and 
reliability, it’s not surprising that the 2000 
Series continues to be so popular.

THE 2000 SERIES
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Switched Socket Outlets are often referred to as GPOs 
(General Purpose Outlets), Powerpoints or Power 
Outlets. So that there is no confusion, the description 
‘Switched Socket Outlets’ will be used throughout this 
brochure. Single and Twin Socket Outlets are available 
in 2000 Series in horizontal and vertical formats.

Catalogue Numbers will vary depending on the number 
of sockets and whether the product is horizontally or 
vertically mounted.

2 0 1 5 VThis number indicates the number of switched sockets included in 
the product. The plate size remains the same for both single and twin 
switched socket outlets, only the number of switches and sockets vary.

The letter ‘V’ indicates that the product is vertically mounted. 
Where there is no letter ‘V’, the product is horizontally mounted.

Special Features and Options

2000 Series Switched Socket Outlets may also be 
ordered with special features, including an extra 
switch mechanism, safety shutters, neons, double 
pole switched versions, deep plate format products 
and more. Please see the main part of the brochure 
for Combination (Page 30) and Automatic (Page 28) 
versions with special features.

Ordering Colours

When ordering Switched Socket Outlets, colour 
variations also have to be taken into consideration, as 
the Catalogue Number will change depending on the 
colour of the product. Each colour has its own ‘code’, 
for example, the code for White Electric is ‘WE’ and 
the code for Cream is ‘CM’. The Catalogue Number for 
a 2000 Series Twin Switched Socket Outlet in White 
Electric is 2025,WE.

Refer to ‘2000 Series Colours’ on page 12 for 
colour options and their corresponding codes.

 HOW TO ORDER SWITCHED
 SOCKET OUTLETS

Please note: Single Automatically Switched Socket 
Outlets are also available (Catalogue Number 2010 
- Page 28).

Single Horizontal

2015

Single Vertical

2015V

Twin Horizontal

2025

Twin Vertical

2025V
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 SURFACE MOUNTED SWITCHED
 SOCKET OUTLETS & ACCESSORIES

2000 Series Surface Mounted Switched Socket Outlets and accessories are innovative products that allow extra wiring 
room for single and double powerpoints. These understated products take up very little wall space, resulting in a much 
safer installation and a product that is aesthetically pleasing. 2000 Series Surface Mounted Switched Socket Outlets 
and accessories are perfect for situations where wiring room is limited.

Surface Mounting Kit (2000SMK)

This kit enables you to surface mount standard size 2000 Series gridplates. Included in the kit is a 2449ASD Surface 
Mounting Spacer Flange and a 2000SM Deep Surround. These items are also available separately.

Surface Mounting Flange (2449ASD)

A 2000 Series Surface Mounting Flange (2000SM) for 2000 Series accessories is available.

Surface Mounting Block (449A)

The 449A Mounting Block is designed to accept all standard pattern 2000 Series grid assemblies. This product is ideal 
for use where a 2000 Series installation is required with surface wiring. The 449A has six mounting screw positions 
and twelve combined cable/conduit cut-outs.

SURFACE MOUNTED SWITCHED SOCKET OUTLETS

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

All Products 116mm 76mm 30mm 84mm apart

2015SM A
Single Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted single combination switched socket with deep type curved sided 
surround.

2015XASM B
Single Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted single combination switched socket with deep type curved sided 
surround, with removable extra switch.

2025SM C
Twin Switched Socket Outlet, 250V/10A - standard pattern surface mounted 
double combination switched socket with deep type curved sided surround.

2025XASM D
Twin Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted double combination switched socket with deep type curved 
sided surround, with removable extra switch.

SURFACE MOUNTED ACCESSORIES

Cat. No. Length Width Depth Mounting Centres

B

C

D

A

2000SMK 118mm 78mm 27mm 84mm apart

2449ASD 114mm 69mm 14mm 84mm apart

449A 122mm 80mm 34mm 84mm apart

2000SM 116mm 76mm 26mm N/A

2000SMK A
Surface Mounting Kit for 2000 Series grid assemblies. Incorporates 
2449ASD Surface Mounting Spacer Flange and 2000SM Deep Surround.

2449ASD B
Mounting Flange for 2000 Series accessories, six mounting positions (for 
use with 2000SM Deep Surround).

449A C
Surface Mounting Block for 2000 Series, six mounting positions and 
twelve combined cable/conduit cut-outs.

2000SM D Surface Mounting Deep Surround, standard pattern, curved sided.

* Refer to Page 53 for mounting templates.
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STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - HORIZONTALLY MOUNTED

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

F

G

H

E

2025, 2025S, 2025N,
2025L, 2025XA,
2025XAN, 2025FO

116mm 76mm 28mm 84mm apart

2025QC 116mm 76mm 31mm 84mm apart

2025SM 116mm 76mm 30mm 84mm apart

2025V3/30PF 290mm 116mm 13mm See template

2025 A Twin Switched Socket Outlet, 250V/10A.

2025S A Twin Switched Socket Outlet, 250V/10A, with safety shutters.

2025N B Twin Switched Socket Outlet, 250V/10A, with safety shutters and neons.

2025L C Twin Switched Socket Outlet, 250V/10A, with round earth pin.

2025QC A Twin Switched Socket Outlet, 250V/10A, Quick Connect.

2025FO D
Twin Switched Socket Outlet, 250V/10A, printed with ‘NOT PROTECTED 
BY SAFETY SWITCH. FRIDGE/FREEZER ONLY’.

2025V3/30PF E
“Powertainment™” Six Socket Outlets, F-Type Pay TV Outlet in 2000/4 
Surround, 250V/10A.

2025XA F Twin Switched Socket Outlet, 250V/10A, with removable extra switch.

2025XAN G
Twin Switched Socket Outlet, 250V/10A with safety shutters, neons and
removable extra switch.

2025SM H Twin Switched Socket Outlet, 250V/10A, with surface mounting kit.

2025XAS F
Twin Switched Socket Outlet, 250V/10A, with removable extra switch 
and safety shutters.

All models accommodate 4 x 2.5mm² cables. 30 Series Switch Terminals accommodate 3 x 2.5mm² on the 2025XA and 2025XAN. All models have a base 
projection of 13mm, except for 2025QC which has a base projection of 14mm.

* Refer to Page 53 for mounting templates.
* Refer to Page 62 for more information on “Powertainment™”.
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 SCHEMATIC WIRING DIAGRAMS
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Standard Pattern Mounting
Twin Combination

2025 2025V

Twin Switched Sockets
with Extra Switch

2025XA 2025VXA

Earth Leakage Protected
Twin Switched Sockets

2025RC
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 2000 SERIES PRODUCT LISTING

STANDARD SIZE SINGLE AUTOMATICALLY SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

Cat No Description Length Width Depth Mounting Centres PAGE

2010 Single Auto Socket Outlet, 250V/10A 116mm 76mm 31mm 84mm apart 29

2010/15 Single Auto Socket Outlet, 250V/15A 116mm 76mm 31mm 84mm apart 29

2010/15N Single Auto Socket Outlet, 250V/15A, with safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010/15S Single Auto Socket Outlet, 250V/15A, with safety shutter 116mm 76mm 31mm 84mm apart 29

2010/20 Single Auto Socket Outlet, 250V/20A, with round earth pin 116mm 76mm 31mm 84mm apart 29

2010L Single Auto Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 31mm 84mm apart 29

2010LN Single Auto Socket Outlet, 250V/10A, with round earth pin, safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010LS Single Auto Socket Outlet, 250V/10A, with round earth pin and safety shutter 116mm 76mm 31mm 84mm apart 29

2010N Single Auto Socket Outlet, 250V/10A, with safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010S Single Auto Socket Outlet, 250V/10A, with safety shutter 116mm 76mm 31mm 84mm apart 29

STANDARD SIZE SINGLE SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

2015 Single Switched Socket Outlet, 250V/10A 116mm 76mm 28mm 84mm apart 31

2015S Single Switched Socket Outlet, 250V/10A, with safety shutter 116mm 76mm 28mm 84mm apart 31

2015N Single Switched Socket Outlet, 250V/10A, with safety shutter and neon 116mm 76mm 28mm 84mm apart 31

2015D Single Switched Socket Outlet, 250V/10A, double pole 116mm 76mm 28mm 84mm apart 31

2015L Single Switched Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 28mm 84mm apart 31

2015/15 Single Switched Socket Outlet, 250V/15A 116mm 76mm 28mm 84mm apart 31

2015/15N Single Switched Socket Outlet, 250V/15A, with safety shutter and neon 116mm 76mm 28mm 84mm apart 31

2015/20 Single Switched Socket Outlet, 250V/20A 116mm 76mm 28mm 84mm apart 31

2015N20 Single Switched Socket Outlet, 250V/20A, with neon 116mm 76mm 28mm 84mm apart 31

2015D20 Single Switched Socket Outlet, 250V/20A, double pole 116mm 76mm 28mm 84mm apart 31

2015DN20 Single Switched Socket Outlet, 250V/20A, double pole with neon and safety shutter 116mm 76mm 28mm 84mm apart 31

2015X Single Switched Socket Outlet, 250V/10A, with removable extra switch 116mm 76mm 28mm 84mm apart 31

2015XN Single Switched Socket Outlet, 250V/10A, with safety shutter, neon and removable extra switch 116mm 76mm 28mm 84mm apart 31

2015XX Single Switched Socket Outlet, 250V/10A, with 2 removable extra switches 116mm 76mm 28mm 84mm apart 31

2015VXXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon, 2 removable extra switches (vertical) 116mm 76mm 28mm 84mm apart 31

2015SM Single Switched Socket Outlet, 250V/10A, with surface mounting kit 116mm 76mm 30mm 84mm apart 31

2015XSM Single Switched Socket Outlet, 250V/10A, with surface mounting kit and extra switch 116mm 76mm 30mm 84mm apart 31

SURFACE MOUNTED SOCKET OUTLETS & ACCESSORIES

2015SM Single Socket Outlet, 250V/10A - surface mounted 116mm 76mm 30mm 84mm apart 32

2015XASM Single Socket Outlet, 250V/10A - surface mounted, with removable extra switch 116mm 76mm 30mm 84mm apart 32

2025SM Double Socket Outlet, 250V/10A - surface mounted 116mm 76mm 30mm 84mm apart 32

2025XASM Double Socket Outlet, 250V/10A - surface mounted, with removable extra switch 116mm 76mm 30mm 84mm apart 32

2000SMK Surface Mounting Kit for 2000 Series grid assemblies 118mm 78mm 27mm 84mm apart 32

2449ASD Mounting Flange for 2000 Series accessories, six mounting positions 114mm 69mm 14mm 84mm apart 32

449A Surface Mounting Block for 2000 Series 122mm 80mm 34mm 84mm apart 32

2000SM Surface Mounting Deep Surround for 2000 Series 116mm 76mm 26mm N/A 32

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 152 of 466



58

20
00

 S
ER

IE
S 

PR
OD

UC
T 

LI
ST

IN
G

 2000 SERIES PRODUCT LISTING

STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

Cat No Description Length Width Depth Mounting Centres PAGE

2025 Twin Switched Socket Outlet, 250V/10A 116mm 76mm 28mm 84mm apart 33

2025S Twin Switched Socket Outlet, 250V/10A, with safety shutters 116mm 76mm 28mm 84mm apart 33

2025N Twin Switched Socket Outlet, 250V/10A, with safety shutters and neons 116mm 76mm 28mm 84mm apart 33

2025L Twin Switched Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 28mm 84mm apart 33

2025QC Twin Switched Socket Outlet, 250V/10A, Quick Connect 116mm 76mm 31mm 84mm apart 33

2025FO Twin Socket Outlet, 250V/10A, printed with ‘NOT PROTECTED BY SAFETY SWITCH. FRIDGE/FREEZER ONLY’ 116mm 76mm 28mm 84mm apart 33

2025V3/30PF Six Switched Socket Outlets + F-Type Pay TV outlet, 2000/4 surround, 250V/10A 290mm 116mm 13mm See Template 33

2025XA Twin Switched Socket Outlet, 250V/10A, with removable extra switch 116mm 76mm 28mm 84mm apart 33

2025XAN Twin Switched Socket Outlet, 250V/10A, safety shutters, neons, removable extra switch 116mm 76mm 28mm 84mm apart 33

2025SM Twin Switched Socket Outlet, 250V/10A 116mm 76mm 30mm 84mm apart 33

2025XAS Twin Switched Socket Outlet, 250V/10A, with removable extra switch and safety shutters 116mm 76mm 30mm 84mm apart 33

STANDARD SIZE SINGLE SWITCHED SOCKET OUTLETS - VERTICAL MOUNTING

2015V Single Switched Socket Outlet, 250V/10A (vertical) 116mm 76mm 28mm 84mm apart 34

2015VN Single Switched Socket Outlet, 250V/10A, with safety shutter and neon (vertical) 116mm 76mm 28mm 84mm apart 34

2015V15 Single Switched Socket Outlet, 250V/15A (vertical) 116mm 76mm 28mm 84mm apart 34

2015V15N Single Switched Socket Outlet, 250V/15A, with safety shutter and neon (vertical) 116mm 76mm 28mm 84mm apart 34

2015VX Single Switched Socket Outlet, 250V/10A, with removable extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

2015VXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon, removable extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

2015VXX Single Switched Socket Outlet, 250V/10A, with 2 removable switches (vertical) 116mm 76mm 28mm 84mm apart 34

2015XXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon and 2 removable extra switches 116mm 76mm 28mm 84mm apart 34

2015VD Single Switched Socket Outlet, 250V/10A, double pole (vertical) 116mm 76mm 28mm 84mm apart 34

2015VDX Single Switched Socket Outlet, 250V/10A, double pole with extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - VERTICAL MOUNTING

2015/2V Twin Switched Socket Outlet, 250V/10A - two piece base (vertical) 116mm 76mm 38mm 84mm apart 34

2015D2V Twin Switched Socket Outlet, 250V/10A, double pole 116mm 76mm 38mm 84mm apart 34

2015/2VN Twin Switched Socket Outlet, 250V/10A, with safety shutters, neons 116mm 76mm 38mm 84mm apart 34

2015/2VS Twin Switched Socket Outlet, 250V/10A, with safety shutters 116mm 76mm 38mm 84mm apart 34

2025V Twin Switched Socket Outlet, 250V/10A - one piece base (vertical) 116mm 76mm 28mm 84mm apart 34

2025VN Twin Switched Socket Outlet, 250V/10A, with safety shutters, neons 116mm 76mm 28mm 84mm apart 34

2025VXA Twin Switched Socket Outlet, 250V/10A, with removable switch 116mm 76mm 28mm 84mm apart 34

2025VXN Twin Switched Socket Outlet, 250V/10A, with removable switch and neon 116mm 76mm 28mm 84mm apart 34

2025VXS Twin Switched Socket Outlet, 250V/10A, with removable switch and safety shutters 116mm 76mm 28mm 84mm apart 34

PROTECTED SOCKET OUTLETS

2025RC Twin Switched Socket Outlet, 250V/10A, with RCD protection - 30mA 116mm 76mm 47mm 84mm apart 35

2025RC10 Twin Switched Socket Outlet, 250V/10A, with RCD protection - 10mA 116mm 76mm 47mm 84mm apart 35

2025SF Twin Switched Socket Outlet, 250V/10A, with surge protection 116mm 76mm 45mm 84mm apart 35

UNIVERSAL SHAVER OUTLETS

2727 Universal Shaver Outlet, Dual Voltage (240V - 115V) 116mm 76mm 57mm 84mm apart 35

2727RC30 Shaver Outlet, 250V/20A, double pole with RCD-30mA - horizontal 219mm 116mm 57mm 84mm apart (3 sets) 36

2727VRC30 Shaver Outlet, 250V/20A, double pole with RCD-30mA - vertical 219mm 116mm 57mm 84mm apart (3 sets) 36
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56 Series Modules - designed to mix and match.

Clear indication of switch
position.

Modular system with 1 to 16
gang arrangements to
satisfy your every need.

Visible gasket - your
guarantee of sealing.

Raised lettering for long
life of markings.

Optional neon indicator.

Captive stainless steel
combination head fixings
for corrosion resistance
and effortless installation.

Padlock on/off facility.

Available in high impact Grey
or Chemically Resistant
Orange/White and Grey
finishes.

Mechanical interlock optional
to ensure power disconnec-
tion before insertion or
removal of the plug.

Transparent flap clearly
shows pin configuration.

Flap automatically closes
to ensure IP rating is
maintained.
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Combination Switched Socket Outlets 12

Versions from 250V 10A to 500V 50A.
All internal phase connections between switches and sockets are factory
wired.
Sockets include a dustproof and hoseproof flap with snap latch.

Surface Socket Outlets 14

Sockets include a clear dustproof and hoseproof flap with snap latch.
Tough polyester terminal housings.

Appliance Inlets 15

Screwed lock ring secures extension sockets and appliance connectors
and ensures IP rating.
Impact resistant and UV stabilised housings.
Downward facing, angled pin housing available on 500V units.

Surface Switches 16

Versions from 250V 10A to 500V 63A.
Positive rotary switch action.
Provision for 2 padlocks.

Key Operated Switches 20

Versions from 250V 20A to 500V 50A.
Available in 3 versions - Standard Security, Medium Security and High
Security.
Locking in ‘off’ and ‘on’ positions.

Timer Switches 22

Available in digital and mechanical versions.
Digital and mechanical versions available with 150 hour battery backup.

Sunset Switches 24

Automatically turns lights on when natural light falls below a predetermined
level.
Suitable for surface or flush mounting.

The following Reference Guide has been included to help you quickly find
the most commonly used 56 and 66 Series Industrial Switchgear.

For fast product selectionREADY REFERENCE GUIDE

56 SERIES

•
•

•

•
•
•

•

•
•

•
•
•

•
•

•

•
•

•

•

Versions from 250V 10A to 500V 50A.
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COMBINATION SWITCHED
SOCKET OUTLETS
The Clipsal range of three phase

combinations includes two module units
and one-piece cover models.

All internal phase connections
between switches and sockets are
factory wired.

The 4 and 5 pin, 10 and 20A one-
piece cover models have integral wiring
between the switch and socket outlet.
Installation time is reduced by not having
to check factory wire terminations.
There is also no likelihood of wires falling
out during installation.

Combination sockets feature a clear
dustproof and hoseproof flap with a
snap catch latch. Both the superseded
non IP56 plain plugs and the current
IP66 retention ring plugs can be
accommodated. 250V, 110V and extra
low voltage two module combinations
are also available.

Earth and neutral connectors
accommodating
3 x 6mm2 cables are
supplied with 500V
models.

Catalogue No. of I the Ui/Ue. I

Number swit. poles (A) (V)

56C210 1 10 250
56C215/32 1 15 32
56C3/110 1 10 110
56C310RP 1 10 250
56C310 1 10 250
56C310HD 1 10 250
56C310L 1 10 250
56C315 1 15 250
56C315HD 1 15 250
56C320 1 20 250
56C332 1 32 250
56C310D 2 10 250
56C315D 2 15 250
56C410 3 10 500
56C416K 3 16 500

56C420 3 20 500
56C432 3 32 500
56C440 3 40 500
56C450 3 50 500
56C510 3 10 500
56C520 3 20 500
56C532 3 32 500
56C540 3 40 500
56C550 3 50 500
56C610 3 10 500

20 cont
56C710 3 10 500

20 cont
56C720 3 20 500

20 cont

      56CV420 56C532     56C310

Catalogue No. of I the Ui/Ue. I

Number swit. poles (A) (V)

56CV310 1 10 250
56CV310HD 1 10 250
56CV315 1 15 250
56CV315HD 1 15 250
56CV410 3 10 500
56CV416K 3 16 500

56CV420 3 20 500
56CV432 3 32 500
56CV440 3 40 500
56CV450 3 50 500
56CV510 3 10 500
56CV520 3 20 500
56CV532 3 32 500
56CV540 3 40 500
56CV550 3 50 500
56CV610 3 10 500

20 cont
56CV710 3 10 500

20 cont
56CV720 3 20 500

20 cont

•

•

•

•

•

•

•

With Neon - add N to Catalogue
Number - e.g. 56C410 becomes
56C410N.
Less Enclosure - add LE to Cata-
logue Number e.g. 56C410 becomes
56C410LE.
Versions with key operated switches
available to special order.
Internal interlock facility available on
three phase, one piece cover
combinations - add I to Catalogue
Number e.g. 56CV410 becomes
56CVI410.
Resistant Orange - add RO to
Catalogue Number e.g. 56CV410
becomes 56CV410RO.
Resistant White - add RW to
Catalogue Number e.g. 56C410
becomes 56C410RW.
Two piece versions available in
Chemical Grey. Chemical Grey -
add CG to Catalogue Number e.g.
56C410 becomes 56C410CG.

56C520(CG) 56C520(RO)

Options available
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SURFACE SOCKET OUTLETS
Clipsal Surface Socket Outlets 

range in size from 250V 10A to 500V 
50A.

All sockets feature hoseproof and 
dust resistant fl aps with automatic 
snap catch latches. The transparent 
fl ap enables instant visual inspection of 
socket condition and pin confi guration.

The full range of sockets 
accommodate both the superseded 
IP56 plain plugs and the current IP66 
retention ring plugs in order to rationalise 
the number of variations required.

Earth and neutral connectors 
accommodating 3 x 6mm2 cable are 
supplied with all 500V models.

Terminal housings are moulded in 
tough polyester to minimise damage.
Options available
  • Less Enclosure - add LE to   

Catalogue Number e.g. 56SO410   
becomes 56SO410LE.

  • Resistant Orange - add RO to   
Catalogue Number e.g. 56SO410   
becomes 56SO410RO.

  • Resistant White - add RW to   
Catalogue Number e.g. 56SO310   
becomes 56SO310RW.

Note: 56 Series 250V and extra 
low voltage sockets effectively 
accommodate Clipsal 439 Series Plug 
Tops. The IP56 Rating is ensured when 
the 437PR Coupling Ring is used in 
conjunction with the Clipsal 439 Series 
Plug Top. Alternatively, the Clipsal 56P 
or 56PA Plugs will also ensure the IP66 
integrity.

250V & Extra Low 
Voltage Sockets

500V 3 Phase Sockets

 Catalogue Ithe Ui Number of Cond. Term in mm2 IP O/A * Dims.  Matching Plug Matching Plug Socket
 Number (A) (V) Sockets Min. Max/cont. Rating (H) x (W) x (D) Straight Angled  Confi g.

56SO210 10 250 2 Parallel Flat 1.5 16 66 107x101x80 56P210  D
56SO215/32 15 32 2 Pin Polarised 1.5 6 66 107x101x80 56P215/32  E
56SO3/110 10 110 2 Round & Flat Earth 1.5 6 66 107x101x80 56P3/110  J
56SO310RP 10 250 3 Round 1.5 6 66 107x101x80 56P310RP  G
56SO310 10 250 3 Flat 1.5 6 66 107x101x80 56P310  A
56SO315 15 250 3 Flat 1.5 6 66 107x101x80 56P315  B
56SO310A 10 250 3 Flat auto-switched D/P 1.5 10 66 107x101x80 56P310  A
56SO315A 15 250 3 Flat auto-switched D/P 1.5 10 66 107x101x80 56P315  B
56SO310L 10 250 2 Flat & Round Earth 1.5 6 66 107x101x80 56P310L  C
56SO320 20 250 3 Round  2.5 6 66 107x101x104 56P320 56PA320 H
56SO320F 20 250 3 Flat Pins 2.5 6 66 107x101x80 56P320F - F
56SO332 32 250 3 Round 6 16 66 107x101x104 56P332 56PA332 I
56SO410 10 500 4 Round 1.5 6 66 107x101x104 56P410 56PA410 K
56SO416K 16 500 4 Round  1.5 6 66 107x101x104 56P416K 56PA416K M
   (unique key confi guration)
56SO420 20 500 4 Round 2.5 6 66 107x101x104 56P420 56PA420 L
56SO432 32 500 4 Round 4 16 66 107x101x104 56P432 56PA432 N
56SO440 40 500 4 Round 6 16 66 107x101x104 56P440 56PA440 O
56SO450 50 500 4 Round 10 16** 66 107x101x104 56P450 56PA450 P
56SO510 10 500 5 Round 1.5 6 66 107x101x104 56P510 56PA510 Q
56SO520 20 500 5 Round 2.5 6 66 107x101x104 56P520 56PA520 R
56SO532 32 500 5 Round 4 16 66 107x101x104 56P532 56PA532 S
56SO540 40 500 5 Round 6 16 66 107x101x104 56P540 56PA540 T
56SO550 50 500 5 Round 10 16** 66 107x101x104 56P550 56PA550 U
56SO610 10 500 4 Round Power  1.5 6/2.5 66 107x101x104 56P610 56PA610 V
   2 Round Control
56SO710 10 500 5 Round Power  1.5 6/2.5 66 107x101x104 56P710 56PA710 W
   2 Round Control
56SO720 20 500 5 Round Power  2.5 6/2.5 66 107x101x104 56P720 56PA720 X
   2 Round Control

**  - L1, L2, L3 Cable Size Max. 25 mm2

Ithe - Conventional Enclosed Thermal Current
Ui - Insulation Voltage
* Refer rear of Catalogue for further    
   details.

56SO420
56SO310

Refer to page 47 for explanation of 
socket confi guration.
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The quality standard for 
manufacturing industry
The DECONTACTOR™ DS range is our widest range

offering rated currents from 30 to 250 A. Polyester

from 30 to 90 A and metal-bodied from 90 to 250 A

it provides the user with many options – padlocking,

auxiliary contacts etc.  

This range is used in many diverse applications

meeting the quality and performance standards

demanded by manufacturing industries’ engineers.

Power supply to production lines And utilities, services
and maintenance,
movies, shows,
aeronautics, aerospace,
etc.

Supply to building sites (shipyards) Power supply to motors and pumps

DS
DECONTACTOR™ The range

Advantages p. 30

Features p. 31

Core range p. 32

DS1 - 30 A p. 34

DS3 - 50 A  p. 36

DS6 - 90 A p. 38

DS9 - 150 A p. 40

DS2 - 250 A p. 42

Dimensions p. 44

Spare parts:  see page 173

30 MARECHAL ELECTRIC Catalogue 
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MARECHAL ELECTRIC Catalogue 

DSN
Advantages
Core range

DS1 - 30 A 

DS3 - 50 A 

DS6 - 90 A 

DS9 - 150 A 

DS2 - 250 A

Dimensions

DS

IP 54/55 Plug and socket-outletwith integral switching device
AC22/23, safety shutter (IP4X
socket-outlet), silver-nickel 
butt contacts with metal braid,comply with BECMA internationalstandard.

Product technical data 
sheet on e-catalogue - 
www.marechal-electric.com

31

Electrical features
• From 30 to 250 Amps - Voltage up to 1000 Volts AC and up to 250 Volts DC

• Integral switching device as defined in clause 2.8 of IEC/EN 60309-1 standard

• Equipped with silver-nickel butt-contacts and metal braid for added reliability 

and lifetime

• Socket-outlet safety shutter provides IP4X protection

• Unique keying system allows discrimination between 24 different power supplies

(voltage, frequency, AC and DC current)

• Number of cycles under normal operation and overload conditions from 2 to 8 times

(depending on rated current) more than those required by IEC / EN 60309-1 standard

• Versions with auxiliary contacts

Mechanical features
• Automatic IP54/55 watertightness. 150 A and 250 A models available also in IP66/67

• Casings made of glass fibre reinforced polyester (30 to 150 A) providing excellent

electric insulation, high resistance to corrosive, UV and chemical agent environments

and high mechanical resistance (IK08 impact resistance)

• Casings made of anti-corrosion treated metal (90 to 250 A) providing high temperature 

resistance and excellent mechanical resistance (IK09 impact resistance)

• Ambient temperature: -40 °C to +60 °C 

(for temperatures outside this range, please contact us)

• Spring assisted terminals unaffected by vibration and thermal cycling

• Self-opening lid; self-returning lid on request

Regulatory features
DS decontactors comply with:

• The IEC 60309-1 International standard and EN 60309-1 European standard

(plugs and socket-outlets for industrial purposes),

• The European Low Voltage Directive (decree N°95-1081 dated 

3rd October 1995),

• The French decree N° 88-1056 dated 14th November 1988 

relating to workers’ protection,

• The decrees relating to workers’ protection in Belgium, Spain and Italy,

• The load breaking capacity according to utilisation categories AC22
and AC23 of IEC / EN 60947-3 (switch standard).

Also certified by VERITAS LCIE, UL, AS and CSA (French, American, Australian and

Canadian inspection laboratories).

The locked safety shutter prevents access to the electrical contacts of the socket-
outlet when the plug is removed (IP4X protection against solid foreign objects and
access to hazardous parts).
The socket-outlet contacts are kept clean and inaccessible (to 1mm diameter wires)
even when the socket-outlet lid is open.
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DS
DECONTACTOR™ The range

Example : the need is for a 30 A, 400 V, 3P+E blue poly wall

mounting socket.

• The DS with a 30 A rated current is DS1
(see pages 34 and 35).

• Order a 30 A socket-outlet (S) and a wall box (B).

• In the standard socket-outlet part numbers table, select the

part number for a 400 V, 3P+E socket-outlet: 31 14 013

• In the standard wall box part number table, choose the

accessory that suits you e.g. a 30° blue poly wall box with a

M20 threaded entry:  31 1A 053

DS part number system
• Standard DS part numbers are made up of 7 characters. 

All part numbers start with a ‘3’.
• The choice of an option or a version with auxiliary contacts

results in adding a suffix (of 1 to 3 characters).

Check that the DS part number meets the need …

1st character 2nd character 3rd character 4th character Characters from 5 to 7

Range Casing Rated current Usage Supply voltage** Frequency Polarity

3 = DS 1 = Blue poly 1 = DS1 (30A) 4 = Socket-outlet 08A = 20-24V 50Hz 2P

4 = Grey poly 3 = DS3 (50A) 8 = Inlet 033 = 190-230V 50Hz 3P+E

5 = Black poly 6 = DS6 (90A) 015 = 220-250V 50Hz 1P+N+E

9 = Blue metal 9 = DS9 (150A) 013 = 380-440V 50Hz 3P+E

2 = DS2 (250A) 017 = 380-440V 50Hz 3P+N+E

193 = 660-690V 50Hz 3P+E

197 = 660-690V 50Hz 3P+N+E

A = Installation accessory 013 = Handle

027 = Inclined sleeve

053 = Wall box 

** 24 different power supplies (voltage, frequency) and 12 polarities are available: see international standard and colour-code on page 8

= +

S B

You can check the two part numbers found:

•

•

3 1 1 4 0 1 3
DS
Blue poly
30A
Socket-outlet
400V 3P+E

3 1 1 A 0 5 3
DS
Blue poly
30A
Installation accessory
Wall box

Quickly find 

the right items! 

DS decontactors meet

the modularity system

described on the front

cover flap. Before con-

sulting the ‘part number’

pages, determine the

parts required for the

needed configuration.

Marechal’s modular system

Example : a wall mounting 
socket-outlet includes an active

part, the socket-outlet (female)

and an installation accessory,

the wall box. Each part has its

own part number. 

Therefore, the order should have

two part numbers.
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DS1 30 A (poly)
DECONTACTOR™

DS3  50 A (poly)
DECONTACTOR™

DS6 90 A (poly or metal)
DECONTACTOR™

The DS core range
In the following table are described the most frequent configurations. Take a look: 

if the required configuration is there, do not look further in the ‘part number’ pages. 

Each configuration includes two part numbers: one for the active part (socket-outlet or inlet)

and one for the installation accessory (wall box, inclined sleeve or handle).

Wall mounting Inclined Coupler socket Plug Wall mounting Inclined 
socket socket appliance inlet appliance inlet

Voltage Polarity Part Number

230V 1P+N+E 31 14 015 31 14 015 31 14 015 31 18 015 31 18 015 31 18 015

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400V 3P+E 31 14 013 31 14 013 31 14 013 31 18 013 31 18 013 31 18 013

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400V * 3P+N+E 31 14 017 * 31 14 017 * 31 14 017 * 31 18 017 31 18 017 31 18 017

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

Voltage Polarity Part Number

230V 1P+N+E 31 34 015 31 34 015 31 34 015 31 38 015 31 38 015 31 38 015

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400V 3P+E 31 34 013 31 34 013 31 34 013 31 38 013 31 38 013 31 38 013

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400V * 3P+N+E 31 34 017 * 31 34 017 * 31 34 017 * 31 38 017 31 38 017 31 38 017

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

Voltage Polarity Part Number

400V 3P+E • 31 64 013 • 31 64 013 • 31 64 013 • 31 68 013 • 31 68 013 • 31 68 013

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

400V * 3P+N+E • 31 64 017 * • 31 64 017 * • 31 64 017 * • 31 68 017 • 31 68 017 • 31 68 017

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

DS9 150 A (poly or metal)
DECONTACTOR™

Voltage Polarity Part Number

400V 3P+E • 31 94 013 • 31 94 013 • 31 94 013 • 31 98 013 • 31 98 013 • 31 98 013 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

400V * 3P+N+E • 31 94 017 * • 31 94 017 * • 31 94 017 * • 31 98 017 • 31 98 017 • 31 98 017 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

(E) = elastomere

DS2 250 A (metal)
DECONTACTOR™

Voltage Polarity Part Number

400V 3P+E 39 24 013 39 24 013 39 24 013 39 28 013 39 28 013 39 28 013

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

400V * 3P+N+E 39 24 017 * 39 24 017 * 39 24 017 * 39 28 017 39 28 017 39 28 017

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

(N) = neoprene

Active part:

+ installation accessory:

* A dual voltage 230 /400V socket-outlet with 3P+N+E accepts a 400V plug with 3P+N+E or 3P+E as well as a 230V plug with 1P+N+E (see front cover flap)

Socket-outlet Socket-outlet Socket-outlet Inlet Inlet Inlet

B Wall box Sl Inclined sleeve H Handle H Handle B Wall box Sl Inclined sleeve

Advantages

Core range
DS1 - 30 A 

DS3 - 50 A 

DS6 - 90 A 

DS9 - 150 A 

DS2 - 250 A

Dimensions

DS

Finding the metal version part number is easy!
When a part number is preceded by •, a metal version is also available:
To find its part number, just change the 31 into 39 (1 = poly, 9 = metal).

Example described at bottom of previous page 

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 163 of 466



MARECHAL ELECTRIC Catalogue 

DECONTACTOR™ 
30 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 14 08A

190-230V 3P+E Polyester 31 14 033

220-250V 1P+N+E Polyester 31 14 015

380-440V 3P+E Polyester 31 14 013

Dual voltage* 3P+N+E Polyester 31 14 017

* see front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 18 08A

190-230V 3P+E Polyester 31 18 033

220-250V 1P+N+E Polyester 31 18 015

380-440V 3P+E Polyester 31 18 013

380-440V 3P+N+E Polyester 31 18 017

Main features:

DS1
• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 690V AC - 250V DC

• Wiring (min – max) flexible 2.5 / 6mm2

• Wiring (min – max) stranded 2.5 / 10mm2

• Other wiring on request
max flexible / stranded 10 / 16mm2

• Rated currents  (IEC / EN 60309-1) 30A / 400V 30A / 500V 30A / 690V
• Rated currents and operating voltages 30A / 400V 30A / 500V 16A / 690V

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (AC22)

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

mettre photo
de chantier

34

Version with 
auxiliary contacts

Standard 
3P+N+E version

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Closing mechanism
(finger draw plates sold per unit)

Tension cord

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket with two or more options:
call us at +33 (0) 1 45 11 60 00.

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (30A) Socket # + 972

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (30A) Inlet # + 972

Inlet accessories

IP67 cap 31 1A 126

Self-closing lid 31 1A 226

Closing mechanism (finger draw plate) 31 1A 346

Ejecting mechanism (shark fin) 31 1A 338

Tension cord 31 1A 336
Socket-outlet accessories

Closing mechanism (finger draw plate) 31 1A 346

Inlet options

IP67 watertightness Inlet # + 600

Certificate no.
FR 60042266A
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H Handle Straight
poly

Cable dia.

5-21mm 31 1A 013

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 1A 753 31 1A 463

13-18mm 31 1A 253 25P 31 1A 443 25P

18-25mm 31 1A 253 32P 31 1A 443 32P

22-32mm 31 1A 253 40P 31 1A 443 40P

* Handle with eyelet for tension cord 
Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 1A 253 417

M25 31 1A 253 418

M32 31 1A 253 419

M40 31 1A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 1A 963

10-18mm 31 1A 953 25M

MARECHAL ELECTRIC Catalogue 35

Installation accessories

Advantages

Core range

DS1 - 30 A 
DS3 - 50 A 

DS6 - 90 A 

DS9 - 150 A 

DS2 - 250 A

Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° straight metal sleeve

Entry

M20 31 1A 053 51 BA 058 31 1A 653 39 1A 653 39 1A 053 39 1A 095

M25 31 1A 083 51 BA 058 31 1A 653 418 39 1A 653 418 39 1A 095 418

M32 51 BA 058 31 1A 653 419 39 1A 653 419 39 1A 095 419

M40 31 1A 653 420 39 1A 653 420 39 1A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

B

Sl Sleeve Inclined Inclined Inclined Straight
poly 30° poly 70° metal 30° metal

31 1A 027 51 BA 757 39 1A 027 39 1A 127

DS

A Industrial – Domestic adapters 

Domestic socket-outlet 10/16A 230V + industrial
inlet 1P+N+E, 10 A 230 V fuse protection

Type Material Part number

UK Poly 31 18 015 D40 *

FR with safety shutter Poly 31 18 015 D16

* All these domestic socket-outlets are available to foreign 
standards : replace D40 by D11 for France, D30 for Germany,
D06 for Italy, D08 for Switzerland, D67 for Australia, D80 for USA etc

Wall boxes and 70° sleeves

These wall boxes are designed for:

- easy wiring, recommended for large conductor cross-sections 

(up to 5 x 35 mm2)

- entries and exits either at top, bottom or sides

- stock reduction, as the same wall box is common to several products

The sleeves are angled (70°) to reduce the socket-outlet protrusion and impact

risk (for lifts …).

See full range of boxes on page 86
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DECONTACTOR™ 
50 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 34 08A

190-230V 3P+E Polyester 31 34 033

220-250V 1P+N+E Polyester 31 34 015

380-440V 3P+E Polyester 31 34 013

Dual voltage* 3P+N+E Polyester 31 34 017

* See front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 38 08A

190-230V 3P+E Polyester 31 38 033

220-250V 1P+N+E Polyester 31 38 015

380-440V 3P+E Polyester 31 38 013

380-440V 3P+N+E Polyester 31 38 017

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket-outlet with two or more options:
call us at +33 (0) 1 45 11 60 00.

Inlet options

IP67 watertightness Inlet # + 600

Inlet accessories

IP67 cap 31 3A 126

Self-closing lid 31 3A 226

Ejecting mechanism (shark fin) 31 3A 338

Tension cord 31 1A 336

Main features:

DS3

36

Version with 
auxiliary contacts

Standard 
3P+N+E version

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Tension cord

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (16A) Socket # + 972

With 4 auxiliary contacts (16A) Socket # + 264

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (16A) Inlet # + 972

With 4 auxiliary contacts (16A) Inlet # + 264

• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 1000V AC - 250V DC

• Wiring (min – max) flexible 4 / 10mm2

• Wiring (min – max) stranded 4 / 16mm2

• Other wiring on request
max flexible 16mm2

• Rated currents  (IEC / EN 60309-1) 50A / 400V 50A / 690V 30A / 1000V
• Rated currents and operating voltages 50A / 400V 32A / 690V -

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (-)

Certificate no.
FR 60042266B
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Installation accessories

Advantages

Core range

DS1 - 30 A

DS3 - 50 A
DS6 - 90 A 

DS9 - 150 A 

DS2 - 250 A

Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

B

Sl Sleeve Inclined Inclined Inclined Inclined Straight 
poly 30° poly 70° metal 30° metal 70° metal

31 3A 027 51 CA 757 39 3A 027 87 3A 087 39 3A 127

DS

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal + Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° metal sleeve 70° straight metal sleeve

Entry

M20 51 CA 058 31 3A 653 417 39 3A 653 417 87 3A 053 417 39 3A 095 417

M25 31 3A 053 51 CA 058 31 3A 653 39 3A 653 39 3A 053 87 3A 053 39 3A 095

M32 51 CA 058 31 3A 653 419 39 3A 653 419 87 3A 053 419 39 3A 095 419

M40 51 CA 058 31 3A 653 420 39 3A 653 420 87 3A 053 420 39 3A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

Perfect cable fit and 
broad tightening range

A special anchoring system provides a perfect cable fit and 

a broad tightening  range (multi-layer bush to choose best

cable fit).

Handle with built-in
finger draw plate

This straight handle is 

recommended for in-line 

connections.

H Handle Straight
poly

Cable dia.

10-30mm 31 3A 013

10-30mm 31 3A 473 *

* With built-in finger draw plate
(for in-line connections)

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 3A 253 20P 31 3A 443 20P

13-18mm 31 3A 753 31 3A 463

18-25mm 31 3A 253 32P 31 3A 443 32P

22-32mm 31 3A 253 40P 31 3A 443 40P

* Handle with eyelet for tension cord Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 3A 253 417

M25 31 3A 253 418

M32 31 3A 253 419

M40 31 3A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 3A 953 20M

10-18mm 31 3A 963

16-24mm 31 3A 953 32M

22-32mm 31 3A 953 40M
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MARECHAL ELECTRIC Catalogue 44

DS range dimensions
Socket-outlet 

+ plug

Plug

A B Ø
DS1/DS24C 144 70 5-21
DS3/DS37C 148 82 10-30
DS6/DS7C3 175 98 13-36
DS9 195 125 25-45
DS2/DS7C9 260 141 40-58

Plug connected (A1)/
disconnected (A0)
in a socket-outlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

Plug connected (A1)/
disconnected (A0) in a 
30° wall mounting socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 211 225 161 169 175 189
DS3/DS37C 232 246 184 192 216 216
DS6/DS7C3 POLY 283 304 220 232 262 269
DS6/DS7C3 METAL 268 289 193 205 220 239
DS9 355 380 243 258 279
DS2/DS7C9 (60°) 383 399 433 460 379

Plug connected (A1)/
disconnected (A0) in a
30° inclined socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 192 206 170 178 184 198
DS3/DS37C 203 217 178 186 210 210
DS6/DS7C3 229 250 212 224 254 261
DS9 302 327 242 257 299
DS2/DS7C9 (60°) 292 308 347 374 293

Socket-outlet

A BB BH C D E H YB YBß Z Zß Ød
DS1/DS24C 65 50 45 69 58 48 15 65 108 121 76 5
DS3/DS37C 69 55 54 80 70 55 21 100 132 121 57 5
DS6/DS7C3 76 63 60 98 80 66 27 110 152 146 87 5.5
DS9 113 75 70 113 100 81 24 137 197 6
DS2/DS7C9 110 75 92 131 118 98 38 115 213 6.5

30° wall mounting 
socket

A B B’ CA CP D E1 E2 H Y Yß Z Ød
DS1/DS24C 135 128 84 69 84 70 70 18 175 189 128 6
DS3/DS37C 154 151 89 80 100 77 88 24 216 216 129 6.5
DS6/DS7C3 POLY 192 185 105 98 128 89 112 31 262 269 168 7.5
DS6/DS7C3 METAL 173 151 80 98 130 105 105 28 220 239 181 7
DS9 250 188 285 138 113 285 163 116 50 279 258 7
DS2/DS7C9 (60°) 314 256 315 180 131 315 202 154 50 379 187 10

Plug connected (A1)/
disconnected (A0) in a
70° inclined socket

A1 A0 B1 B0 Y
DS1/DS24C 135 141 260 276 234
DS3/DS37C 167 175 313 335 289
DS6/DS7C3 POLY 173 182 338 362 316

Ø

A

B

A0
A1

Plug connected (A1)/
disconnected (A0) in a
70° wall mounting socket

A1 A0 B1 B0 Y
DS1/DS24C 213 219 260 276 234
DS3/DS37C 245 253 313 335 289
DS6/DS7C3 POLY 251 260 338 362 316

70° wall mounting 
socket

A B CA D E E1 E2 H2 Y Ød
DS1/DS24C 205 175 127 127 116 96 39 234 6.5
DS3/DS37C 231 219 170 170 158 159 139 39 289 6.5
DS6/DS7C3 POLY 238 237 170 170 158 159 139 39 316 6.5

30° inclined socket

A B CA CP D D1 D2 E1 E2 Y Yß Z Ød
DS1/DS24C 116 137 76 69 107 65 62 63 95 184 198 109 5.5
DS3/DS37C 125 145 76 80 107 65 68 63 95 210 210 109 5.5
DS6/DS7C3 138 177 102 98 136 111 90 87 122 254 261 114 6.5
DS9 200 198 140 113 142 110 100 124 124 299 169 7
DS2/DS7C9 (60°) 223 249 183 131 183 150 150 165 165 380 96 7

70° inclined socket

A B Ca D E1 Y Ød
DS1/DS24C 127 175 127 127 116 234 4.5
DS3/DS37C 153 219 170 170 159 289 4.5
DS6/DS7C3 POLY 160 237 170 170 159 316 4.5

Ød E

E

C

D

H
Z

A

BH

YBß

YBBB

Ød E1

CP

E2

CA

D

D'

B'

H

Z

A

B

M

M

Y Yß

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A
H2

E2

B

Y
Ød

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A

E2

B

Y
Ød

Ød

D1E2

D2

CP

CA

E1

D

A

B
Y

Yß

Z

YBß: 180° OPENING LID

Yß: 180° OPENING LID

Yß: 180° OPENING LID Yß: 180° OPENING LID

Yß: 180° OPENING LID
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MARECHAL ELECTRIC Catalogue 45

Advantages

Core range

DS1 - 30 A 

DS3 - 50 A 

DS6 - 90 A 

DS9 - 150 A 

DS2 - 250 A

Dimensions

DS

Coupler socket  
+ inlet  

Coupler
socket

A B Ø
DS1/DS24C 160 95 5-21
DS3/DS37C 165 108 10-30
DS6/DS7C3 179 123 13-36
DS9 227 145 25-45
DS2/DS7C9 291 167 40-58

Coupler socket
connected (A1)/
disconnected (A0)
in an inlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

A

ØB

Inlet

A BB BH C D E H Ød
DS1/DS24C 48 33 37 67 58 48 14 5
DS3/DS37C 52 38 45 78 70 55 18 5
DS6/DS7C3 56 45 53 92 80 66 27 5.5
DS9 71 61 64 113 100 81 26 6
DS2/DS7C9 79 73 68 130 118 98 40 6.5

E

E

C

Ød

D

H A

BB

BH

A0
A1

Coupler socket 
connected (A1)/
disconnected (A0)
in a 30° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 211 225 184 161 169 199
DS3/DS37C 232 246 215 184 192 215
DS6/DS7C3 POLY 283 304 248 220 232 254
DS6/DS7C3 METAL 268 289 248 193 205
DS9 355 380 311 243 258
DS2/DS7C9 (60°) 383 399 427 433 460

30° wall mounting 
appliance inlet

A B B’ CA CP D E1 E2 H Ød
DS1/DS24C 111 105 84 67 84 70 70 18 6
DS3/DS37C 129 126 89 66 100 77 88 24 6.5
DS6/DS7C3 POLY 170 158 105 92 128 89 112 31 7.5
DS6/DS7C3 METAL 150 121 127 92 130 105 105 28 7
DS9 203 153 320 183 113 285 163 116 50 7
DS2/DS7C9 (60°) 267 233 400 226 130 315 202 154 50 10

E1

E2

CP

CA

Ød

H

D

D'

M

M
A

B'

B

A0

A1

B1
B

B0

Bß

70° wall mounting 
appliance inlet

A B Ca D E E1 E2 H2 Ød
DS1/DS24C 182 157 127 127 116 96 39 6.5
DS3/DS37C 208 201 170 170 158 159 139 39 6.5
DS6/DS7C3 POLY 212 212 170 170 158 158 159 39 6.5

CA
E1

E1
D

A
H2

E2

B

Ød

Bß: 180° OPENING LID

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 193 199 221 260 276 151
DS3/DS37C 225 217 249 313 334 180
DS6/DS7C3 POLY 245 261 282 338 362 210

30° inclined 
appliance inlet

A B CA CP D D1 D2 E1 E2 Ød
DS1/DS24C 92 114 76 67 107 65 62 63 95 5.5
DS3/DS37C 100 120 76 66 107 65 68 63 95 5.5
DS6/DS7C3 109 146 102 92 136 111 90 87 122 6.5
DS9 153 159 140 113 142 110 100 124 124 7
DS2/DS7C9 (60°) 176 226 183 130 183 150 150 165 165 7

D1

E1

E2

D2
CP

CA
Ød

D

A

B

Coupler socket 
connected (A1)/
disconnected (A0) 
in a 30° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 192 206 184 170 178 199
DS3/DS37C 203 217 215 178 186 215
DS6/DS7C3 229 250 248 212 224 254
DS9 302 327 311 242 257
DS2/DS7C9 (60°) 292 308 427 347 374

A0
A1

B1
B

B0

Bß

Bß: 180° OPENING LIDD1: drilling Ø 

70° inclined 
appliance inlet

A B CA D E1 Ød
DS1/DS24C 104 157 127 127 116 4.5
DS3/DS37C 130 201 170 170 159 4.5
DS6/DS7C3 134 212 170 170 159 4.5

CA
E1

E1
D

A

E2

B

Ød

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 115 121 221 260 276 151
DS3/DS37C 139 147 249 313 334 180
DS6/DS7C3 167 183 282 338 362 210

B

Bß

A1
A0

B1
B0

B

Bß

A1
A0

B1
B0
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ÓßÎÛÝØßÔ ÛÔÛÝÌÎ×Ý Ý¿¬¿´±¹«»

Ý±³¾·²·²¹ ´±© ½«®®»²¬
¿²¼ ¸·¹¸ ½«®®»²¬ ½±²¬¿½¬
ÓßÎÛÝØßÔ ÛÔÛÝÌÎ×Ý ³«´¬·½±²¬¿½¬ °´«¹ ¿²¼ ±½µ»¬ó

±«¬´»¬ ¿®» «»¼ º±® ·¹²¿´ ¿²¼ ½±²¬®±´ °«®°±»ò

Ì¸»§ ½±²ª»§ ·²º±®³¿¬·±² ø°±©»®÷ ¿²¼ ·¹²¿´

ø´±© ª±´¬¿¹»÷ò Û¨¿³°´»æ ¬»´»°¸±²» ´·²» ½±²²»½¬·±²ô

¬®¿ª»´´·²¹ ½®¿²» ½±²¬®±´ �

Ì¸» ·´ª»®ó²·½µ»´ ¿´´±§ «»¼ º±® ¬¸» ½±²¬¿½¬ ¬·°

°®±ª·¼» ±°¬·³«³ ½±²¼«½¬·ª·¬§ ¿²¼ ¸·¹¸ ¼«®¿¾·´·¬§

ø»ª»®¿´ ¬¸±«¿²¼ ½§½´»÷ò

Ì¸» ½¿·²¹ °®±ª·¼» ¸·¹¸ ®»·¬¿²½» ¬± ¬¸» ³±¬

»¨¬®»³» ½±²¼·¬·±² ±º «»ò

Ì±©² »¯«·°³»²¬ô »³»®¹»²½§ ª»¸·½´» ß²¼ ´·¹¸¬·²¹ ½·®½«·¬ º±®

¬«²²»´ô º±±¼ ú ¾»ª»®¿¹»

·²¼«¬®·»ô ½¸»³·½¿´ ·²¼«ó

¬®·»ô ³¿´´ °«³° ¿²¼

³¿´´ ³±¬±® ·² ´±½¿¬·±²

²»¨¬ ¬± ¸»¿¬ ±«®½»ô »¬½ò

Ì»´»°¸±²» ´·²» ½±²²»½¬·±² É¿¬»©¿¬»® ¬®»¿¬³»²¬

éð

Ó«´¬·½±²¬¿½¬
Ð´«¹ ¿²¼
±½µ»¬ó±«¬´»¬

Ì¸» ®¿²¹» ß¼ª¿²¬¿¹» °ò éð

Ú»¿¬«®» °ò éï

ÐÒïîÝ ó ë ñ ïð ß °ò éî

ÜÍÒîìÝ ó ë ß °ò éì

ÜÍÒíéÝ ó ë ß °ò éê

ÐÒéÝ ó ïê ñ îë ß °ò éè

ÜÒçÝ ó íð ß °ò èð

ÜÒîðÝ ó îë ß °ò èî

Í°¿®» °¿®¬æ »» °¿¹» ïéîô ïéì ¿²¼ ïéë
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ÍÒ
ß¼ª¿²¬¿¹»
ÐÒïîÝ ó ë ñ ïð ß

ÜÍÒîìÝ ó ë ß

ÜÍÒíéÝ ó ë ß

ÐÒéÝ ó ïê ñ îë ß

ÜÒçÝ ó íð ß

ÜÒîðÝ ó îë ß

Ó«´¬·½±²¬¿½¬
°´«¹ ú ±½µ»¬

ÒïîÝ ÒéÝ ÍÒîìÝ ÒçÝ

íéÝ îðÝ

ÐÒïîÝ

ÜÍÒîìÝ ÜÍÒíéÝ

ÐÒéÝ

ÜÒçÝ

ÜÒîðÝ
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ÓßÎÛÝØßÔ ÛÔÛÝÌÎ×Ý Ý¿¬¿´±¹«»

Ð´«¹ ¿²¼ ±½µ»¬ó±«¬´»¬
ê ¬± é ½±²¬¿½¬ ñ ïê ±® îë ßÐÒéÝ

Ó«´¬·½±²¬¿½¬

éè

Ð±´§ ª»®·±² Ó»¬¿´ ª»®·±²

Ð±´¿®·¬§ Ëñ× ö Ð¿®¬ ý Ëñ× ö Ð¿®¬ ý

ëÐ ëðñîë ðï Ðì ðëð ëðñîë ðç Ðì ðëð

êÐ ëðñïê ðï Ðì ðêð ëðñïê ðç Ðì ðêð

éÐ ëðñïê ðï Ðì ðéð ëðñïê ðç Ðì ðéð

ìÐõÛ ëððñîë ðï Ðì ðìï ìïëñîë ðç Ðì ðìï

ëÐõÛ ëððñïê ðï Ðì ðëï ìïëñïê ðç Ðì ðëï

êÐõÛ ëððñïê ðï Ðì ðêï ìïëñïê ðç Ðì ðêï

ö Ó¿¨·³«³ ª±´¬¿¹» øÊ÷ ñ Î¿¬»¼ ½«®®»²¬ øß÷

Ê»®·±² ©·¬¸ »´ºó½´±·²¹ ´·¼ ø×Ðëë÷æ

Ý¸±±» º®±³ ¬¸» °¿®¬ ²«³¾»® ¿¾±ª» ¿²¼ ½¸¿²¹» ´»¬¬»® Ð º±® ¿² Øò

Ð±´§ ª»®·±² Ó»¬¿´ ª»®·±²

Ð±´¿®·¬§ Ëñ× ö Ð¿®¬ ý Ëñ× ö Ð¿®¬ ý

ëÐ ëðñîë ðï Ðè ðëð ëðñîë ðç Ðè ðëð

êÐ ëðñïê ðï Ðè ðêð ëðñïê ðç Ðè ðêð

éÐ ëðñïê ðï Ðè ðéð ëðñïê ðç Ðè ðéð

ìÐõÛ ëððñîë ðï Ðè ðìï ìïëñîë ðç Ðè ðìï

ëÐõÛ ëððñïê ðï Ðè ðëï ìïëñïê ðç Ðè ðëï

êÐõÛ ëððñïê ðï Ðè ðêï ìïëñïê ðç Ðè ðêï

ö Ó¿¨·³«³ ª±´¬¿¹» øÊ÷ ñ Î¿¬»¼ ½«®®»²¬ øß÷

Í±½µ»¬ó±«¬´»¬ ±°¬·±²

Î»ª»®»¼ ·²¬»®·±® ¿²¼ ½±²¬¿½¬ Í±½µ»¬ ý õ ððï

Í»´ºó®»¬«®²·²¹ ´·¼ ö Í±½µ»¬ ý õ Î

ïèð�ó±°»²·²¹ ´·¼ Í±½µ»¬ ý õ ïð

ïèð�ó±°»²·²¹ ¿²¼ »´ºó®»¬«®²·²¹ ´·¼ ö Í±½µ»¬ ý õ ïè

Ð¿¼´±½µ·²¹ ø°¿¼´±½µ ì³³ q÷ ©·¬¸±«¬ ¸¿º¬ ö Í±½µ»¬ ý õ èìí

Ô±½µ·²¹ ¾§ ¬®·¿²¹«´¿® ½®»© ö Í±½µ»¬ ý õ îî

ö »¨½»°¬ º±® ×Ðëë ª»®·±²

×²´»¬ ±°¬·±²

Î»ª»®»¼ ·²¬»®·±® ¿²¼ ½±²¬¿½¬ ×²´»¬ ý õ ïíé

×²´»¬ ¿½½»±®·»

×Ðêé ½¿° ðï Òß ïîê

Ó¿·² º»¿¬«®»æ

{ ø±½µ»¬ó±«¬´»¬÷ ×Ð ëì ±® êêñêé

{ ø±½µ»¬ó±«¬´»¬ õ ·²´»¬÷ ×Ð ëì ±® êêñêé

{ ×Õ ø°±´§ñ³»¬¿´÷ ðèñðç

{ Ë³¿¨ ßÝ ëððÊ

{ É·®·²¹ ø³·² ó ³¿¨÷ º´»¨·¾´» ïòë ñ ì ³³î

{ É·®·²¹ ø³·² ó ³¿¨÷ ¬®¿²¼»¼ îòë ñ ê ³³î

{ Õ»§·²¹ °±·¬·±² ë

×Ðëë ±½µ»¬ó±«¬´»¬

©·¬¸ »´ºó½´±·²¹ ´·¼

°±´§ ¿²¼

³»¬¿´ ª»®·±²

×Ðêé ·²´»¬ ½¿°

ß½½»±®·»

×º §±« ©¿²¬ ¬± »¯«·° ¿ ±½µ»¬ ©·¬¸ ¬©± ±® ³±®» ±°¬·±²æ

½¿´´ « ¿¬ õíí øð÷ ï ìë ïï êð ððò

Î»ª»®»¼ ·²¬»®·±® ¿²¼ ½±²¬¿½¬

ø³¿´» ±½µ»¬ó±«¬´»¬÷

Î»ª»®»¼ ·²¬»®·±® ¿²¼ ½±²¬¿½¬

øº»³¿´» ·²´»¬÷ ©·¬¸ ×Ðëì ½¿°

Ó¿·² ±°¬·±²

Ð¿¼´±½µ·²¹

ø´»º¬ ó Ð¿¼´±½µ ²±¬ «°°´·»¼÷

±® ´±½µ·²¹ ¾§ ¬®·¿²¹«´¿® ½®»© ø®·¹¸¬÷

Í±½µ»¬ó±«¬´»¬ øº»³¿´»÷ ×²´»¬ ø³¿´»÷Í ×
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ÓßÎÛÝØßÔ ÛÔÛÝÌÎ×Ý Ý¿¬¿´±¹«»

×²¬¿´´¿¬·±² ¿½½»±®·»

ß´± »»æ

Ú«´´ ®¿²¹» ±º ¾±¨» °¿¹» èê

Ü·³»²·±² °¿¹» êè

Ì»½¸²·½¿´ Ó¿²«¿´ °¿¹» ïëð

ß¼ª¿²¬¿¹»

ÐÒïîÝ ó ë ñ ïð ß

ÜÍÒîìÝ ó ë ß

ÜÍÒíéÝ ó ë ß

ÐÒéÝ ó ïê ñ îë ß
ÜÒçÝ ó íð ß

ÜÒîðÝ ó îë ß

Ó«´¬·½±²¬¿½¬
°´«¹ ú ±½µ»¬

éç

Þ Þ±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ ³»¬¿´ õ

°±´§ íð� ¬®¿·¹¸¬ ³»¬¿´ ¬®¿·¹¸¬ °±´§ °±´§ éð� ³»¬¿´ ´»»ª» ìë�

Û²¬®§

Óîð ðï Òß ðëí ðç Òß ðëë ðï Òß ðëë ëï ßß ðëè ðç Òß êëí

Óîë ëï ßß ðëè ðç Òß êëí ìïè

Óíî ëï ßß ðëè ðç Òß êëí ìïç

Ì¸» ¾±¨» ¿®» «°°´·»¼ ©·¬¸±«¬ ¿²§ ½¿¾´» ¹´¿²¼ò Ì¸» éð� ¾±¨» ¿®» ²±¬ ¼®·´´»¼ ø¼®·´´»¼ ¿¬ »¨¬®¿ ½±¬÷

Í´ Í´»»ª» ×²½´·²»¼ ×²½´·²»¼ ×²½´·²»¼ ×²½´·²»¼

°±´§ íð� ³»¬¿´ íð� °±´§ éð� ³»¬¿´ ìë�

ðï Òß ðîé ðç Òß ðîé ëï ßß éëé ðç îß ðîé

Ø¿²¼´» Í¬®¿·¹¸¬ ß²¹´»¼

°±´§ °±´§

Ý¿¾´» ¼·¿ò

èóïè ³³ ðï Òß ðïí ðï Òß íïí

ëóîï ³³ êï ïß ìïí

Í¬®¿·¹¸¬ °±´§ º´±©»®°±¬

©·¬¸ ³»¬®·½ ¬¸®»¿¼»¼ »²¬®§ ö

Û²¬®§

Óîð ðï Òß îëí ìïé

Óîë ðï Òß îëí ìïè

Óíî ðï Òß îëí ìïç

ö Ý¿¾´» ¹´¿²¼ ±² ®»¯«»¬ò

Í¬®¿·¹¸¬ ³»¬¿´ ©·¬¸

³»¬¿´ ½¿¾´» ¹´¿²¼

Ý¿¾´» ¼·¿ò

ê óïî³³ ðç Òß çêí

ïðóïè³³ ðç Òß çëí îëÓ

ïêóîì ³³ ðç Òß çëí íîÓ

Í¬®¿·¹¸¬ °±´§ ©·¬¸

°±´§ ½¿¾´» ¹´¿²¼

Ý¿¾´» ¼·¿ò

ê óïî³³ ðï Òß éëí

ïíóïè³³ ðï Òß îëí îëÐ

ïèóîë³³ ðï Òß îëí íîÐ

Ø¿²¼´» º±® º´¿¬ ±® ¬»»´ ¿®³±«®»¼ ½¿¾´» ±² ®»¯«»¬ ø»» ¦±±³ ¾»´±©÷ò

Ø

Ñ«® ±´«¬·±² º±® º´¿¬ ±® ¬»»´ ¿®³±«®»¼ ½¿¾´»

Ç±« ²»»¼ ¿ ¸¿²¼´» ¼»·¹²»¼ º±® º´¿¬ ±®
¬»»´ ¿®³±«®»¼ ½¿¾´»á
Ý¿´´ « ¿¬ ðï ìë ïï êð ððò

Ø¿²¼´» º±® º´¿¬ ½¿¾´»

Ð¸±¬± ©¿ ©®±²¹
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UK / IRL

Industrial plugs and sockets
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MENNEKES – highest quality world-wide.

Create connections.    Keep connections.

Neudorf works / Germany Production facilities in Kirchhundem / Germany

2
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Made in GermanyMade in Germany

Create connections.    Keep connections.

Only our products that pass the MENNEKES vigourous testing will bear the name.

Extremes of cold, heat, dust and water are tested in our laboratories again and again. 
After this, the products are certified by accredited institutions. 
According to international standards. 

For the world market we produce at three locations. 
The headquarter is in Kirchhundem / Germany.
Through regional sales offices, subsidiaries and international 
agencies we are truly a global company.
More than 720 employees make sure, that MENNEKES 
products are popular in the whole world.

Kirchhundem headquarters

3
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A P 110V 230V 400V 110V 230V 400V
63 3 1226A 1227A 1228A 1570A 1571A 1572A
63 4 1229A 1230A 1231A 1108A 1109A 1110A
63 5 1233A 1234A 1235A 1112A 1113A 1114A

125 3 - - - 3399A 3400A -
125 4 - - - 1441A 1442A 1443A
125 5 - - - 1445A 1446A 1447A

A P 110V 230V 400V 110V 230V 400V
63 3 1236A 1237A 1238A 1573A 1574A 1575A
63 4 1239A 1240A 1241A 1115A 1116A 1117A
63 5 1243A 1244A 1245A 1119A 1120A 1121A

125 3 - - - 3389A 3390A -
125 4 - - - 1448A 1449A 1450A
125 5 - - - 1452A 1453A 1454A

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V
63 3 1136A 1137A 1138A 856 128A 129A - - -
63 4 1139A 1140A 1141A 130A 131A 132A - - -
63 5 1143A 1144A 1145A 134A 135A 136A - - -

125 3 - - - - - - - - -
125 4 - - - - - - 137 138 139
125 5 - - - - - - 141 142 143

Plugs

 IP 44

PowerTOP 
with  
external 
strain  
relief

PowerTOP 
with 
external 
strain 
relief

 IP 44

PowerTOP 
with exter-
nal strain 
relief

 IP 67

PowerTOP 
with exter-
nal strain 
relief

 IP 44

Receptacles

MENNEKES CEE plugs and receptacles 63A and 125A

PowerTOP with high heat resistant contact carrier 
and frame terminals, cable gland and external strain 
relief, plugs with nickel plated contacts.  
Connectors
  63A: with SoftCONTACT
125A: with TorsionSpringCONTACT

 IP 44

Panel mounted receptacles

 IP 67  IP 44  IP 67

 IP 67

Appliance inlets and panel mounted inlets Protective covers for plugs and inletsi

 IP 44  IP 67

straight straight angled 20° angled
63A: 20°

125A: 15°

 IP 67

Other voltages and frequencies available on request. Other voltages and frequencies available on request.

SoftCONTACT

TorsionSpringCONTACT

 IP 67

 IP 67  IP 67

6

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V 110V 230V 400V
63 3 1260A 1261A 1262A 1263A 1264A 1265A 1146A 1147A 1148A 2179A 2180A 2181A
63 4 1246A 1247A 1248A 1122A 1123A 1124A 1149A 1150A 1151A 203A 204A 205A
63 5 1250A 1251A 1252A 1126A 1127A 1128A 1153A 1154A 1155A 207A 208A 209A

125 3 - - - - 3380 - - - - - 3575 -
125 4 - - - 1455 1456 1457 - - - 210A 211A 212A
125 5 - - - 1459 1460 1461 - - - 214A 215A 216A

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V for
63 3 1216 1107 1217 822 1981 - 835 836 - 16A, 3p 40784
63 4 355 356 357 - 1984 1982 - 3704 3656 16A, 4p 40778
63 5 359 360 361 - - 1688 - - 3658 16A, 5+7p 40785

125 3 - - - - - - - 3665 - 32A, 5+7p 40786
125 4 362 363 364 - - - - 3413 3583 63A, 3, 4+5p 40787
125 5 366 367 368 - - - - - 1983 125A, 3, 4+5p 40788
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.3 FUSES & SURGE PROTECTIVE DEVICES

 CRITEC – DAR-275V – Surge Filter Alarm Relay

 CRITEC – TDF-10A-240V – Surge Reduction Filter

 CRITEC– TDS1100-2SR-277 – Surge Diverter

 NHP – 63AMP 63MS – Fuses & Holders

 POLYPHASER CORPORATION – IS-50NX-C2 – Radio Coax Surge Protection Unit
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  DINLINE ALARM RELAY (DAR) 
 

INSTALLATION INSTRUCTIONS 

www.erico.com  Page 1 of 2   
  

 

                     
 
1.  PREPARATION 

DANGER:  Electrical shock or burn hazard. 
Installation of this device should only be made 
by qualified personnel. Failure to lockout 

electrical power during installation or maintenance can 
result in fatal electrocution or severe burns. Before 
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment. 

 
 
CAUTION NOTES:  

1. The installation of this device should follow all 
applicable electrical codes, such as the National 
Electrical Code. 

2. Check to make sure line voltage does not exceed 
DAR275V voltage ratings. 

3. Follow all instructions to ensure correct and safe 
operation.  

4. Do not attempt to open or tamper with the DAR in 
any way as this may compromise performance and 
will void warranty. No user serviceable parts are 
contained. 

2.  INTRODUCTION 

Selected DSD, TDS & TDF DINLINE Surge Protection 
Devices include status monitoring circuits which provide visual 
status display of device capacity. They may also provide a low 
voltage opto-coupler alarm output circuit that can be connect to 
the DAR to provide potential free (Form C) change-over 
contacts. The DAR alarm contacts may be used to provide 
output to external alarm systems or remote monitoring circuits. 

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in 
series to the one DAR to provide a common output. It is 
recommended that the DAR be powered from the same 
power circuit that feeds the device(s) being monitored, 
however the DAR can be powered from other circuits. This 
allows for example, one DAR unit to be connected to separate 
SPDs that are protecting a three phase circuit. 

 

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection 
of the DAR and SPDs status displays would determine this. 

3.  MOUNTING 

The DAR is designed to clip to 35mm (top hat) DIN rails 
(standard EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the DAR module 
spring clips to the bottom and the label text the correct way up. 

NOTE: The DAR must be installed in an enclosure or panel 
that: 

• prevents the DAR temperature from exceeding  

 131°F (55°C) 

• provides adequate electrical and safety protection 

• prevents the ingress of moisture and water 

•   allows DAR status indicators to be inspected 
 

4.  ELECTRICAL CONNECTION  

The interconnecting wiring should: 

• be of size #10 to #14 AWG (2.5mm² to 6mm²) solid or 
stranded conductor.  

• The wire insulation should be stripped back 5/16" (8mm).   

• NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals.  

CONNECTION TO TELECOMMUNICATIONS NETWORKS 

The DAR is approved for use in Australia where the alarm 
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct 
connection to the public switched network should be made. 

 

 

MODEL NUMBER 
DAR 275V 
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  DINLINE ALARM RELAY 
 

INSTALLATION INSTRUCTIONS 
 

www.erico.com Page 2 of 2 Doc: HBCR1681,  Rev: 1  
 

5.  INTERCONNECTION 

When connecting the DAR to a single opto-coupler output the 
+ terminal of the SPD should connect to the + terminal on the 
DAR. The – terminal should connect to the -- terminal. 
 

To transient
protected
equipment

To remote alarm circuit

DSD 2S/2T

N EPh

DAR

NPh

Voltage free contacts

Opto-coupler output  

+/- terminal connections are polarity sensitive. Do not reverse. 

 

When connecting the DAR to multiple opto-couplers the opto-
couplers should be connected in series with + terminal of one 
connected to the – terminal of the next. The DAR + terminal 
should connect to + SPD terminal at one end of the series 
connection and the – DAR terminal connect to the – SPD 
terminal at the other end of the series connection. 
 

DSD 2S/2T

Up to 16 connections per DAR module

N EPh N EPh

DAR

NPh

Voltage free contacts

 

+/- terminal connections are polarity sensitive. Do not reverse. 

 

5.  STATUS INDICATION 

Normal(green) indicator OFF
Red indicator ON
Relay is de-energised
Power is supplied

Normal(green) indicatorOFF
Red indicator OFF
Relay is de-energised
Power is OFF

Normal

4Fault

6

8

Normal

4Fault

6

8

DSDin alarm mode or power
to DSD has been removed

Power to DAR removed
Protection status unknown

DISPLAY

EXPLANATION

Normal

Fault
6

4

8

Normal(green) indicator ON
Red indicator OFF
Relay is energised
Power is supplied

Normal operation

Protection OperationalSTATUS Protection Alarm Fault Mode

 

 

6.  FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the 
unit itself and the wiring in case of fault conditions. 

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream 
protection for single phase circuits, unenclosed in air. 

 

Cable Size  HRC Fuse or  CB Rewirable Fuse 

1.5mm2   16A   12A 

2.5mm2   20A   16A 

4mm2   25A   20A 

6mm2   32A   25A 

 

Where overcurrent protection of the appropriate rating or 
smaller is already fitted in the upstream circuit, overcurrent 
protection at the DAR will not be required 

6.  MAINTENANCE & TESTING 

Before removing a DAR unit from service, ensure that the 
power has been removed. Maintenance, testing and 
replacement should only be undertaken by qualified personnel. 

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition.  

Testing of the DAR unit alone may be accomplished by 
disconnecting the + / -connections to the unit. When power is 
applied the DAR “Fault” Status Indicator should be illuminated. 
By connecting the + / - terminals together, the “Normal” Status 
Indicator should be illuminated. The output contacts should 
alter to the appropriate state.  

7.  USE OF OTHER INTERFACES 

Only DAR units are recommended for the interfacing of 
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances.  

NOTE: In connecting to the SPD opto-coupler alarm 
output(s), do not reverse the +/- connections as 
damage may occur LNE

( 4 - 6 m m )B u n d l e / t w i s tt o g e t h e r

Supply

Keep as  short a s  p r a c t i c a l

S e e  s e c t i o n  8f o r  f u s i n g  d e t a i l s

NL 
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• UL1449 Edition 2 recognized

• Large 50kA surge capacity provides a
high level of protection and long operational
life

• 5 year limited warranty

Lightning transients and surges are a major cause of expensive electronic
equipment failure and business disruption. Damage may result in loss of
computers, data commmunications, loss of revenue, and loss of profits.
The new Transient Discriminating FilterTM family of TVSS devices offer
economical and reliable protection from power transients with the conven-
ience of easy installation on 35mm DIN rail mountings.

The TDF series has been specifically designed for process control applica-
tions to protect the switched mode power supply units on devices such as
PLC controllers, SCADA systems and motor controllers. Units are avail-
able for 3A, 10A and 20A loads and in a range of clamping voltages
including 30V, 150V, 275V. The range is intended for use in conjunction
with ERICO's Universal Transient Barrier UTB's to provide a coordinated
approach to protection of both the power and data control circuits.

The TDF is a series connected single phase surge filter providing an
aggregate surge capacity of 50kA (8/20µs) - 20kA L-N & L-G and 10kA
N-G. The space efficient low pass filter, provides some 65dB of attenua-
tion to voltage transients. Not only does this reduce the residual let
through voltage, but it helps further reduce the steep rates of rise of volt-
age and current providing superior protection for sensitive electronic
equipment.

• Compact design fits into most distribution
boards and motor control centres

• High efficiency filtering - ideal for the
protection of switched mode power
supplies from large dv/dt and di/dt transients

• Three modes of protection L-N, L-G, N-G

• 35mm DIN rail mount - DIN 43 880
profile matches common MCB's

• LED indication and opto-isolated output
for remote status monitoring

• Transient Discriminating Technology
ensures safe operation during abnormal
over-voltage events

Detailed specifications for ERICO's
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES

Applications Features
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PROCESS CONTROL TVSS PROTECTION

SPECIFICATIONS
TDF-10A-120V TDF-10A-240V
120VAC/125VDC 240VAC
170Vrms 340Vrms
10A
50/60Hz
<0.2mA

50kA 8/20µs
L-N, L-G and N-G
20kA 8/20µs
20kA 8/20µs
10kA 8/20µs
Series low pass LC filter
Transient Discriminating Technology
Thermal fusing

Ferrite cored
X & Y grade interference suppression
polypropylene film
65dB

500V 700V
22V 28V
262V 481V

Red LED, On = OK. Opto-isolated output

144mm x 88mm x x70mm
750g (approx)
Flame Retardant UL94V-O
Screw terminals
1.0mm2 - 6.0mm2

DIN T35 Rail
DIN 43880
IP20
-30oC to +55oC
0-90%
Spark eroded finish
5 years

UL1449 Ed 2, UL1283 recognised, CSA22.2
C-Tick AS3260
ANSI/IEEE C62.41 Cat A, Cat B, Cat C
AS/NZS 1768-1991 Cat A, B, C

Operation:
Models available

Nominal line voltage
Max Continuous Operating Voltage MCOV

Max Load Current
Input frequency

Earth leakage current
Protection:

Max aggregate surge rating
Protection modes

Max surge current/mode L-N
L-G
N-G

SPD circuit description

Filter:
Inductor

Capacitor type

Attenuation @100kHz L-N
Performance:

UL1449 SVR L-N
ANSI/IEEE C62.41 Cat B3 - 500A ringwave

Cat C1 - 3kA, 8/20µs
Alarms and Indicators:

Protection status indication
Physical Data:

Dimensions(W x D x H)
Weight

Enclosure material
Connection means

Wire size
Mounting method

Enclosure style
Environmental rating

Opearting temperature
Humidity

Surface finish
Warranty

Test standards:
Approvals

Surge rated to meet

td
f1

0a
.p

m
5

Part Number Description
TDF-10A-120V 120V 1 phase, 50kA 8/20µs, 10A series TVSS protector
TDF-10A-240V  240V 1 phase, 50kA 8/20µs, 10A series TVSS protector
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K>J..-/JI/1- K>J"JebWU">YfUbdUb)"LS"/42M)"C^"1-[;)"C]Qh".--[;)"IU]_dU

K>J..-/JI/44 K>J"JebWU">YfUbdUb)"LS"0/-M)"C^"1-[;)"C]Qh".--[;)"IU]_dU

K>J..-/JI23- K>J"JebWU">YfUbdUb)"LS"3.-M)"C^"1-[;)"C]Qh".--[;)"IU]_dU

K>J.2-.2-E .2-M"IU`\QSU]U^d"JebWU"E_Te\U

K>J.2-/1-E /1-M"IU`\QSU]U^d"JebWU"E_Te\U

K>J.2-/44E /44M"IU`\QSU]U^d"JebWU"E_Te\U

K>J.2-23-E 23-M"IU`\QSU]U^d"JebWU"E_Te\U
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ØÎÝ ½¿®¬®·¼¹» º«»ó´·²µ Ý®± ®»º»®»²½» ¹«·¼»
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.4 SWITCHES, INDICATORS & PUSHBUTTONS

 KRAUS & NAIMER – CAD11-A720-600-FT2-F758 –
Mode Switch Engrave 'LOCAL - REMOTE'

 OMRON – DZ-10GW2-1B – Door Switch

 PEPPERL & FUCHS – NCB5-18GM40-Z0 – Mode Switch

 SPRECHER & SCHUH – D7P-LSM25 + D7-N3Y + D7-X10 (2) –
Mode Switch Engrave 'OFF - ON'

 SPRECHER & SCHUH.– D7P-F3-PX10 – 24VDC Coil + CA7-PV-22

 SPRECHER & SCHUH.– D7P-F4-PX01 – Power On Reset Timer

 SPRECHER & SCHUH.– D7P-F6-PX10 + D7P-PX10 – Push Button

 SPRECHER & SCHUH.– D7P-MT34-PX01S c/w D7-15YE112 + PX01S –
EM/STOP Push Button
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ßÔÔ ÐÎ×ÝÛÍ ÛÈÝÔËÍ×ÊÛ ÑÚ ÙòÍòÌ

Ð¬§òÔ¬¼ò

ÚÑÎ ÝÑÓÐÔÛÌÛ ÐÎÑÜËÝÌ ÎßÒÙÛ Ê×Í×Ì
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Ì¸» ¼»ª»´±°³»²¬ ±º ¬¸» Þ´«» Ô·²» ®±¬¿®§ ©·¬½¸ô ´±¿¼ ¾®»¿µ ©·¬½¸»

¼·½±²²»½¬±® ó ©·¬½¸ ¼·½±²²»½¬±®ô ½±²¬¿½¬±® ¿²¼

³±¬±® ¬¿®¬»® °®±¼«½¬ ®¿²¹» · ¾¿»¼ ±²

Ñ²» Ø«²¼®»¼ §»¿® »¨°»®·»²½» ¾§ Õ®¿« ú Ò¿·³»®ò

×² ¬¸» Ü»·¹² ¿²¼ ³¿²«º¿½¬«®» ±º »´»½¬®·½¿´ ©·¬½¸¹»¿®ô

Õ®¿« ¿²¼ Ò¿·³»® ¸¿ª» °·±²»»®»¼ ¬¸» ·²¬®±¼«½¬·±² ±º ¬¸»

½¿³ ±°»®¿¬»¼ ®±¬¿®§ ©·¬½¸ô ¿²¼ ½±²¬·²«»

¬± ¾» ®»½±¹²·»¼ ¿ ¬¸» ©±®´¼ ´»¿¼»®

·² ¬¸¿¬ °®±¼«½¬ �»´¼ò

ÞÔËÛ Ô×ÒÛ

Þ´«» Ô·²» °®±¼«½¬ ¿®» °®±¬»½¬»¼ ¾§ ²«³»®±« °¿¬»²¬

¬¸®±«¹¸±«¬ ¬¸» ·²¼«¬®·¿´ ©±®´¼ò Ì¸»§ ¿®» ¾«·´¬ ¬± ²¿¬·±²¿´

¿²¼ ·²¬»®²¿¬·±²¿´ ¬¿²¼¿®¼ ¿²¼ ¼»·¹²»¼ ¬± ©·¬¸¬¿²¼
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¬¸»·® ¯«¿´·¬§ ¿²¼ ©±®µ³¿²¸·°ò Ì¸»§ ¿®» «°°±®¬»¼ ¾§ ¬¸»

©±®´¼ó©·¼» ¿´» ¿²¼ »®ª·½» ±®¹¿²·¿¬·±²ò

Ì¸» Õ®¿« ú Ò¿·³»® Î»¹·¬»®»¼ Ì®¿¼»³¿®µ

ÉÑÎÔÜÉ×ÜÛ ÍÇÓÞÑÔ
ÚÑÎ ÏËßÔ×ÌÇ ÍÉ×ÌÝØÙÛßÎ
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Ð¿¹»

Î±¬¿®§ Ý¿³ Í©·¬½¸» ïðß ó îìððß ì ó ïî

ó Ý±²¬®±´ô ×²¬®«³»²¬ô Ó±¬±® Í©·¬½¸»

ó ×²�²·¬» ²«³¾»® ±º ©·¬½¸ °®±¹®¿³³»

ó Ýß ñ ÝÙ ñ ÝØ Í©·¬½¸» ©·¬¸ �²¹»®°®±±º ¬»®³·²¿´

ó Ýß ñ ÝÙ ñ ÝØ Í©·¬½¸» ©·¬¸ ½¿°¬·ª» °´«ó³·²« ¬»®³·²¿´ ½®»©

ó ÝßÜ Í©·¬½¸» ¸¿ª·²¹ »´ºó½´»¿²·²¹ �Ø� Þ®·¼¹» ©·¬¸ �½®± ©·®»� ½±²¬¿½¬ 

ó ÝØÎ Í©·¬½¸» ©·¬¸ ½¿°¬·ª» ¬»®³·²¿´ ½®»© º±® «» ©·¬¸ ®·²¹ ¬»®³·²¿´

ó Í°»½·¿´ Í©·¬½¸» ¼»·¹²»¼ ¬± ¿²§ ½±²¬¿½¬ °®±¹®¿³³»

ËÐÍ Ó¿·²¬»²¿²½» Þ§°¿ Í©·¬½¸» ïí

Í³¿®¬ Í©·¬½¸» øßª¿·´¿¾´» º®±³ ©¸±´»¿´»®÷ ïì óïë

Û²½´±»¼ ÕÙ Ó¿·² Í©·¬½¸» îðß ó íïëß ïê ó ïè

ó Ð¿¼´±½µ¿¾´» ³¿·²¬»²¿²½» ¿²¼ ¿º»¬§ ©·¬½¸»

ó Û²½´±»¼ ×Ð êë °®±¬»½¬·±² ·² Ð´¿¬·½ ±® Í¬¿·²´» Í¬»»´

ó íô ìô ê ¿²¼ è °±´» ³±¼»´ ¿ª¿·´¿¾´»

ó Û²½´±«®» ½¿¾´» »²¬®·» ¬±°ô ¾±¬¬±³ô ·¼» ¿²¼ ®»¿®ô ±® ¾´¿²µ

ÕÙ Ó¿·² Í©·¬½¸» îðß ó íïëß ïê ó ïè

ó Ð¿¼´±½µ¿¾´» ³¿·² ¿²¼ »³»®¹»²½§ ©·¬½¸»

ó Ó±¼«´¿® º®¿³» ·¦»

ó íô ìô ê ¿²¼ è °±´» ³±¼»´ ¿ª¿·´¿¾´»

ó Ú±®½»¼ °±·¬·ª» ½±²¬¿½¬ ³±ª»³»²¬

ó Ý¿³ ±°»®¿¬»¼ ¿«¨·´´·¿®§ ½±²¬¿½¬

ß°°´·½¿¬·±² Ù«·¼» ßÍñÒÆÍ çìé ó í íÚ Ô±½µ±«¬ ×±´¿¬±® ïç

Ó¿·² ±ºº Ù»²»®¿¬±® Í©·¬½¸» Þ¿» Ó±«²¬ ¿²¼ Û²½´±»¼ îð ó îï

Ñ°¬·±²¿´ Û¨¬®¿ ¿²¼ Ó±«²¬·²¹ Ñ°¬·±² îî ó îë

Í°»½·¿´·¬ ß«¬®¿´·¿² Ô±½µ Ü»ª·½» îî

Ü·½±²²»½¬±® Ú±® Ð¸±¬±ª±´¬¿·½ øÐÊ÷ Ð±©»® Í§¬»³ îê

Ú±®¬®» ó Ì®¿°°»¼ Õ»§ ×²¬»®´±½µ·²¹ Í§¬»³ îé

Ñ°»®¿¬·²¹ ó Ø¿²¼´» îè

Ð«¸ Þ«¬¬±²ô Ð·´±¬ Ô·¹¸¬ îç ó íð

ó Ý±²¬®±´ ¿²¼ ·²¼·½¿¬·²¹ ¼»ª·½»

ó îî³³ ×Ðêë ñ ×ÐêçÕ

ó Ú·²¹»®°®±±º ½±²²»½¬·±²

ó Ð±¬ ¼®·ª» «²·¬

Ò»© Ð®±¼«½¬ íï ó íî

Ü·³»²·±² íí ó íì

Í©·¬½¸ Ñ®¼»®·²¹ Ý¸¿®¬ ú Ü»·¹² Í¸»»¬ íë ó íê

Ë»º«´ Ú±®³«´¿» ú ×²¼»¨ íé ó íè

Ý±²¬»²¬
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Ì»½¸²·½¿´ Ü¿¬¿

Î¿¬»¼ Ñ°»®¿¬·±²¿´ Ý«®®»²¬

Ó«´¬· ½®± °±·²¬ ½±²¬¿½¬ ïÊ êÊ ïîÊ îìÊ ìèÊ ïïðÊ îìðÊ

ÝßìñÝÙì ßÝîïß ó ó ó ïð ïð ïð ïð

ÜÝîï Þ ó ó ó ïð ê ðòé ðòî

ØóÞ®·¼¹» ½®± ©·®» ½±²¬¿½¬

ÝÙÜì ó ï ßÝîïß ë î ïòî ðòé ðòìë ðòîë ðòïë

ÜÝîïÞ í ïòî ðòé ðòì ðòîë ðòïí ðòðè

ÝßÜïï ßÝîïß ë í î ï ðòè ðòì ðòî

ÜÝîïÞ ì îòë ïòë ðòè ðòí ðòî ðòï

ÝßÜïî ßÝîïß ó ë ë ë ì í î

ÜÝîïÞ ó ì í îòî ïòî ðòê ðòí

Í°»½·¿´ Ý±²¬¿½¬ Í§¬»³

ÝßìñÝÙì øàïk

ÝßÜïïñÝßÜïî ñ ÝÙÜì ó ï

ÝñÝß

ÕÙñÕØ Í©·¬½¸»æ Ì¸· ¼«®¿¾´» ©·¬½¸ ´·²» °±»» ¸·¹¸ ¸±®¬ ½·®½«·¬ ©·¬¸¬¿²¼ ½¿°¿¾·´·¬·»ô ©·¬¸

°±·¬·ª» ³±ª»³»²¬ ¼«®·²¹ ¾±¬¸ ³¿µ·²¹ ¿²¼ ¾®»¿µ·²¹ º«²½¬·±²òÌ¸» ÕÙñÕØ ®¿²¹» ±º ·±´¿¬±® ¿²¼ ½¸¿²¹»±ª»®

©·¬½¸» »¨¸·¾·¬ »¨½»´´»²¬ ßÝóí ¿²¼ ßÝóîí ³¿µ·²¹ ¿²¼ ¾®»¿µ·²¹ ½¿°¿¾·´·¬·»ò

ß ¸·¹¸ ½±²¬¿½¬ ®»´·¿¾·´·¬§ · ¿½¸·»ª»¼ ¾§ ¬¸» «» ±º ³«´¬·°´» ½®±°±·²¬ ½±²¬¿½¬ô

¸¿ª·²¹ ¿ º±«® °±·²¬ ½±²¬¿½¬ º¿½» ¬± ³·²·³·» ½±²¬¿½¬ ®»·¬¿²½»ò Ì»®³·²¿´ ±² ¬¸»

Ýß »®·» ¿®» ¿½½»·¾´» º®±³ ¾±¬¸ ·¼»ô ¿²¼ ¬¸» ¬»®³·²¿´ ±² ¬¸» ÝÙ »®·»

¿®» ¿½½»·¾´» º®±³ ¬¸» ®»¿®ò Þ±¬¸ ©·¬½¸» ¸¿ª» �²¹»® °®±±º ¬»®³·²¿´òÌ¸»» ¿®»

¬¸» ³¿´´»¬ ½¿³ ©·¬½¸ íð³³ ¯ò

Øó¾®·¼¹» ½®± ©·®» ½±²¬¿½¬ §¬»³ò Ì¸» ³±ª·²¹ ½±²¬¿½¬ · ³¿¼» ±º °®·²¹

¬§°» ³¿¬»®·¿´ ¬± ¿¾±®¾ °±·¾´» ½±²¬¿½¬ ¾±«²½»òÌ¸»» ½±®®±·ª» ®»·¬¿²¬ ½±²¬¿½¬

¿®» ½¿°¿¾´» ±º ±°»®¿¬·²¹ ±² §¬»³ ª±´¬¿¹» ¿ ´±© ¿ ï ª±´¬ò ÝßÜïï ã Ù±´¼

½±²¬¿½¬ò ÝßÜïî ã Í·´ª»® ½±²¬¿½¬ò Þ±¬¸ ©·¬½¸» ¸¿ª» ½®»© ¼®·ª»® ¹«·¼»ô

�²¹»® °®±±º ¬»®³·²¿´ ¿²¼ ½¿°¬·ª» °´«ó³·²« ¬»®³·²¿´ ½®»© ½¿°¿¾´» ±º

¿½½»°¬·²¹ ¬©± ª¿®·¿²¬ ½¿¾´» ·¦»ò

Í©·¬½¸» ÝñÝß ¸¿ª» �²¹»® °®±±º ¬»®³·²¿´ ¿²¼ ½¿°¬·ª» °´«ó³·²« ¬»®³·²¿´ ½®»©ò

Û¿½¸ ¬¿¹» ½±²¬¿·² ¬©± ®·¹·¼ô ¼±«¾´»ó¾®»¿µ ·´ª»® ¿´´±§ ½±²¬¿½¬ò Ì¸» ¬»®³·²¿´ ¿®»

¿½½»·¾´» º®±³ ¾±¬¸ ·¼»ò Î¿²¹·²¹ º®±³ îð ¢ íïë ¿³°»®» ¬¸»» ©·¬½¸» ©·´´

¿½½»°¬ ¿ ©·¼» ®¿²¹» ±º �±°¬·±²¿´ »¨¬®¿�ò      

Ì¸· �Í¸±®¬ Ú±®³� ½¿¬¿´±¹«» ·´´«¬®¿¬» ±²´§ ¿ ³¿´´ »´»½¬·±² ±º ¬¸» ÕÎßËÍ ú Òß×ÓÛÎ ©·¬½¸»ò

Ñ¬¸»® ©·¬½¸» ¿ª¿·´¿¾´» ¿®»æó ßïïô ßïìô ßíðô ßÜïïô ßÜïîô ÝØïð ¢ ÝØÎïêÞô Üïð ¢ ÜïìÎô

ÜØô ÜØÎô ÜÕô ÜÕÎô Ôíëð ¢ ÔïîëïôÈêí ¢ Èêíðò ß¼¼·¬·±²¿´ ·²º±®³¿¬·±² ¿ª¿·´¿¾´» ±² ®»¯«»¬ò

Ùîð øÍ÷ ÜÝ ÍÉ×ÌÝØ×ÒÙ É×ÌØ ÕÒ×ÚÛ ÝÑÒÌßÝÌÍ Î»º»® Ð¿¹» íí

«
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Î±¬¿®§ Ý¿³ Í©·¬½¸» ó Ð¿²»´ Ó±«²¬·²¹

ÕÙ Í©·¬½¸ Ýßïð ßîîð Û
Í»» Ðïé¢ Ðîð

Ý¸¿²¹»±ª»® Í©·¬½¸»

©·¬¸±«¬ Ý»²¬®» �ÑÚÚ� 
êðp Í©·¬½¸·²¹

è Ð±´»

Ú«²½¬·±² Ú®±²¬ Ý±¼» Ò±ò Ô·¬ Ò± ±º Ý±¼» Ò±ò Ô·¬ Ò±ò ±º
Ð´¿¬» Ð®·½» ü Í¬¿¹» Ð®·½» ü Í¬¿¹»

Ú®±²¬ Ý±¼» Ò±ò Ô·¬ Ò± ±º Ý±¼» Ò±ò Ô·¬ Ò± ±º
Ð´¿¬» Ð®·½» ü Í¬¿¹» Ð®·½» ü Í¬¿¹»

ï Ð±´»
ÝÙì ßîîðóêðð Û ï

Ýßïð ßîîðóêðð Û ï

ÝØïð ßîîðóêðð Û ï

Ýßîð ßîîðóêðð Û ï
Ýßîë ßîîðóêðð Û ï

ÝßìðñÝîê ßîîðóêðð Û ï

ÝßëðñÝíî ßîîðóêðð Û ï

ÝßêíñÝìî ßîîðóêðð Û ï

Ýèð ßîîðóêðð Û ï

Ýïîë ßîîðóêðð Û ï

Ýîððóì ßîîðóêðð Û ï

Ýíïë ßîîðóêðð Û ï

í Ð±´»

ÝÙì ßîîîóêðð Û í

Ýßïð ßîîîóêðð Û í

ÝØïð ßîîîóêðð Û í

Ýßîð ßîîîóêðð Û í

Ýßîë ßîîîóêðð Û í

ÝßìðñÝîê ßîîîóêðð Û í

ÝßëðñÝíî ßîîîóêðð Û í

ÝßêíñÝìî ßîîîóêðð Û í

Ýèð ßîîîóêðð Û í

Ýïîë ßîîîóêðð Û í

Ýîððóì ßîîîóêðð Û í

Ýíïë ßîîîóêðð Û í

ê Ð±´»

Ýßïð ßíéðóêðð Û ê

ðóé Þ·²¿®§

ÝßÜïï ßëìðóêðð Û î

ÝßÜïî ßëìðóêðð Û î

ðóé Ý±³°´»³»²¬

ÝßÜïï ßëìïóêðð Û î

ÝßÜïî ßëìïóêðð Û î

ðóé õ Ý±³°´»³»²¬

ÝßÜïï Éßßëìîóêðð Û í

ÝßÜïî Éßßëìîóêðð Û í

î Ð±´»
ÝÙì ßîîïóêðð Û î

Ýßïð ßîîïóêðð Û î

ÝØïð ßîîïóêðð Û î

Ýßîð ßîîïóêðð Û î

Ýßîë ßîîïóêðð Û î

ÝßìðñÝîê ßîîïóêðð Û î

ÝßëðñÝíî ßîîïóêðð Û î

ÝßêíñÝìî ßîîïóêðð Û î

Ýèð ßîîïóêðð Û î

Ýïîë ßîîïóêðð Û î

Ýîððóì ßîîïóêðð Û î

Ýíïë ßîîïóêðð Û î

ì Ð±´» øï÷

ÝÙì ßîîíóêðð Û ì

Ýßïð ßîîíóêðð Û ì

ÝØïð ßîîíóêðð Û ì

Ýßîð ßîîíóêðð Û ì

Ýßîë ßîîíóêðð Û ì

ÝßìðñÝîê ßîîíóêðð Û ì

ÝßëðñÝíî ßîîíóêðð Û ì

ÝßñêíÝìî ßîîíóêðð Û ì

Ýèð ßîîíóêðð Û ì

Ýïîë ßîîíóêðð Û ì

Ýîððóì ßîîíóêðð Û ì

Ýíïë ßîîíóêðð Û ì

è Ð±´»

Ýßïð ßíéîóêðð Û è

ðóïï Þ·²¿®§

ÝßÜïï ßëìíóêðð Û î

ÝßÜïî ßëìíóêðð Û î

ðóç Þ·²¿®§

ÝßÜïï ßëëðóêðð Û î

ÝßÜïî ßëëðóêðð Û î

ðóç Ý±³°´»³»²¬

ÝßÜïï ßëëïóêðð Û î

ÝßÜïî ßëëïóêðð Û î

ÝÙìóï ã Ù±´¼ Ð´¿¬»¼ Ý±²¬¿½¬ ÐÑß

ÝßÜïï ã Ù±´¼ É·°·²¹ Øó¾®·¼¹» Ý±²¬¿½¬

ÝßÜïî ã Í·´ª»® É·°·²¹ Øó¾®·¼¹» Ý±²¬¿½¬

Þ·²¿®§ Ý±¼»¼ Ü»½·³¿´ Í©·¬½¸» ó º®±³ ï Ê±´¬ò
Ú±® ÐÔÝ ¿²¼ Û´»½¬®±²·½ ß°°´·½¿¬·±²ò

ß¼¼·¬·±²¿´ °±·¬·±² ¿²¼ ½±³¾·²¿¬·±²
¿ª¿·´¿¾´» ±² ®»¯«»¬ò

ß
ë
ì
î

ß
ë
ì
ï

ß
ë
ì
ð

øï÷ ×º Ð®»½´±·²¹ ì¬¸ Ð±´» Î»¯«·®»¼ Ý¸¿²¹» ßîîí Ì± ßêéí

Í»´»½¬·±² Ü¿¬¿ ×ÛÝ êðçìéóíô ÛÒ êðçìéô ÊÜÛ ðêêð

Î¿¬»¼ Ì¸»®³¿´ Ý«®®»²¬ ×
Ë

ã ×
¬¸

ß

Î¿¬»¼ Ý¿¬»¹±®§ í ¨ íèð Êñììð Ê ßÝóîíß µÉ

Î¿¬»¼ Ì¸»®³¿´ Ý«®®»²¬ ×
Ë

ã ×
¬¸

ß

Î¿¬»¼ Ý¿¬»¹±®§ í ¨ íèð Êñììð Ê ßÝóîíß µÉ

Ý ìî
Ýß êí
êí

íð

ÝÙ ì

Ýß ì

ïð

í

ÝÙ è
ÝØ ïð
Ýß ïð

îð

éòë

Ý èð

ïïë

ìë

Ýßîð

ÝßîðÞ

îë

ïï

Ýïîë

ïëð

éë

Ýîê

Ýßîë

íî

ïë

Ýß ìð

ìð

ïèòë

Ýíî

Ýß ëð

ëð

îî

Ýíïë

íïë

ïíî

Ôìðð

ëðð

ïíî

Ýîððóì

îðð

éë
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îî

Íð ÊéêðñßòÛ

Õ»§´±½µ Ý±¼» Ó±«²¬·²¹ Ë²·¬ Ý±¼»

Ó±«²¬·²¹ Ë²·¬ Ý±¼»

Ñ°¬·±²¿´ Û¨¬®¿

Û

Ð¿²»´ ³±«²¬ î ±® ì ½®»©

Ð¿²»´ ³±«²¬ î ±® ì ½®»© ÛÚß

×Ðêë

ÊÛ

Þ¿» ³±«²¬·²¹

ì ½®»© ³±«²¬

ÊÛï

Þ¿» ³±«²¬ Ü×Ò ®¿·´

ÊÛî

Þ¿» ³±«²¬ Ü×Ò ®¿·´

©·¬¸ ÓÝÞ ½«¬ ±«¬

ÛÎ

Ü±«¾´» »²¼ ³±«²¬ ì ½®»© �¨·²¹

ÊÛïÛ

Ü±«¾´» »²¼ ³±«²¬ º±® �¨·²¹ ±º

°´¿¬» ©·¬¸ Ü×Ò ³±«²¬·²¹

×Ðêê

Í·²¹´» ¸±´» ©·¬¸±«¬ °´¿¬» ïêñîî³³ ÚÍ×

îîñíð³³ ÚÌï

×Ðêê

Í·²¹´» ¸±´» ¯«¿®» °´¬» ïêñîî³³ ÚÍî

îîñíð³³ ÚÌî

Ò»¨¬ ·¦» «° ¸¿²¼´» ¿²¼ °´¿¬» ÛÙ

Í·²¹´» ¸±´» ©·¬¸ °´¿¬» ïêñîî³³

Î»½¬¿²¹´» íð ¨ íç ÚÍì

Í·²¹´» ¸±´» ©·¬¸ °´¿¬» ïêñîî³³

Î»½¬¿²¹´» ìè ¨ ëç ÚÌê

Í·²¹´» ¸±´» ©·¬¸ °´¿¬» ïêñîî³³

Î»½¬¿²¹´» êì ¨ éè ÚØì

Ø»¿¼»® î Ô·²» ÐÎÝ

Ø»¿¼»® í Ô·²» ÐÎß

Ü·®»½¬ ¼®·ª» ±°»®¿¬±® Êéëðñßç

Ú±® ¾¿» ³±«²¬·²¹

×Ðêê

Ú±® ·²¹´» ¸±´» îî³³ ÊéëðÜñí

Í¬¿²¼¿®¼ ÕúÒ Õ»§

Í»°¿®¿¬» Ü®·ª» Õ»§ Ô±½µ

Ð®±¹®¿³³¿¾´» ´±½µ·²¹ ÊéêðñßòÛ
°±·¬·±² «·²¹
Í¬®»¾±® ¾¿®®»´

Î·¹¸¬ ß²¹´» Ü®·ª» Õí Óííðñß

Õí ÓííðñÞ

Ì»®³·²¿´ Ý±ª»®

í ³¿·² ½±²¬¿½¬
ÕÙ îð ó ÕÙ ïðð Óïêð ñ í

ÕÙ ïîê ñ ÕÙ ïêï Óïêð ñ íí

ÕÙ îëï ñ ÕÙ íïê Óïêð ñ ì

ì ³¿·² ½±²¬¿½¬
ÕÙ îð ó ÕÙ ïðð Óïêð ñ ìí

ÕÙ ïîê ñ ÕÙ ïêï Óïêð ñ ìí

ÕÙ îëï ñ ÕÙ íïê Óïêð ñ ìï

Í»°¿®¿¬» Ü®·ª» Õ»§ Ô±½µ

Ð®±¹®¿³³¿¾´» ´±½µ·²¹ Êéêðñß
°±·¬·±² º±®æ
Ô±½µ©±±¼ ëóê °·² ¾¿®®»´
Ýì øîðï÷ò Þ· ó Ô±½µòø°»½·º§÷

×²½´«¼»æ ¿«¬®¿´·¿² ±´»²±·¼ ½± °¬§ ´¬¼ò

¬¿²¼¿®¼ ¾¿®®»´æó

êÍï Êéêð Í øÔ±½µ©±±¼ ¬§°»÷ò

Êéëëñ

êÝÔ

Ü·®»½¬ Ü®·ª» Õ»§ Ñ°»®¿¬±® êÍðÔÉ Êéëëñß
Ò±³·²¿¬» µ»§ ¾¿®®»´æó
ëéð Ô±½µ©±±¼ô Þ·óÔ±½µôÔ±½µ

Ú±½«ô Õ¿¾¿Ï«¿¬¬®±ô Ûº½±ô

Í½¸´¿¹»ô ÝÔô »¬½òòòòò

Ý«¬±³·»¼ µ»§ §¬»³æó
Õ»§ ×²¼·½¿¬·±²ô ½§´·²¼»®

®»³±ª¿¾´» º®±³ º®±²¬ øÎÔ÷ô

Û´»½¬®±²·½ µ»§ ·²¬»®´±½µ »¬½ò

Ò±³·²¿¬» Ó±«²¬·²¹æó
Ð¿²»´ ³±«²¬ô É¿´´ Ð´¿¬» ³±«²¬·²¹ô

»²½´±»¼ ø°´¿¬·½ôñ¬»»´ »¬½÷ô

ÊéëðÜñ

ÊÛîï

Ü·®»½¬ Ü®·ª» Õ»§ Ñ°»®¿¬±®

Ó±«²¬»¼ ·² ¿ ×Ðêê

Ø·²¹»¼ ñ Ú´·° Ô·¼

Û²½´±«®»
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íí

Ü·³»²·±² ³³

Î±¬¿®§ Ý¿³ Í©·¬½¸» ó Ð¿²»´ Ó±«²¬·²¹

Ô»²¹¬¸ Ô

ÝÙì

íð

îè

ì

íôî

è

ó

ó

ß

Þ

Ý

Üï

Üî

Û

Ó

ÝÙì

íèôë

ëð

êîôë

éìôë

èêôë

çìôë

ïïðôë

ïîîôë

ó

ó

ó

ó

Í¬¿¹»

ï

î

í

ì

ë

ê

é

è

ç

ïð

ïï

ïî

Û Ð¿²»´ Ó±«²¬·²¹
Í·¦» ð ó Í·¦» í

ÝßÜ�
Ýßïð

ìè

ìí

ì

ë

è

íê

ìôë

Ýßîð

ìè

ìë

ì

ë

è

íê

ìôë

Ýßîë

ìè

ìê

ì

ë

ïð

íê

ëôë

Ýßêí
Ýßëð
Ýßìð
Ýîê Ýíî

êì êì

ìëñëè êð

ì ì

ë ë

ïð ïð

ìè ìè

êôë éòë

Ýìî

êì

êê

ì

ë

ïð

ìè

éòë

Ýïîë

èè

èè

ëôë

ê

ïí

êè

çôì

Ýèð

èè

èì

ëôë

ê

ïí

êè

çôì

ÝßÜ�
Ýßïð

íïôé

ìïôî

ëðôé

êðôî

êçôé

éçôî

èèôé

çèôî

ïðéôé

ïïéôî

ïîêôé

ïíêôî

Ýßîð

íëôç

ìèôê

êïôí

éì

èêôé

ççôì

ïïîôï

ïîìôè

ïíéôë

ïëðôî

ïêîôç

ïéëôê

Ýßêí
Ýßëð
Ýßìð

Ýßîë Ýîê

íéôî ìï

ëïôî ëíòé

êëôî êêòì

éçôî éçòï

çíôî çïòè

ïðéôî ïðìòë

ïîïôî ïïéòî

ïíëôî ïîçòç

ïìçôî ïìîòê

ïêíôî ïëëòí

ïééôî ïêè

ïçïôî

Ýíî

ìëôè

êíôí

èðôè

çèôí

ïïëôè

ïííôí

ïëðôè

ïêèôí

ïèëôè

îðíôí

îîðôè

îíèôí

Ýìî

ìçôè

éïôí

çîôè

ïïìôí

ïíëôè

ïëéôí

ïéèôè

îððôí

îîïôè

îìíôí

îêìôè

îèêôí

Ýèð

êïôë
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ïïìôë

ïìï

ïêéôë

ïçì

îîðôë

îìé

îéíôë

íðð

íîêôë

íëí
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êéôë

ïðð
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ïêë

ïçéôë

îíð

îêîôë

îçë

íîéôë

íêð

íçîôë
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Ôìðð

ïíð

ïîê

é

é

ïê

ïðì

ïïôç

Ýíïë
Ôó©·¬½¸»

Í·¦» Íí

éèôê

ïïéôî
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ïçìôì

îíí

îéïôê

íïðôî
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íì

Ü±±® ×²¬»®´±½µ ÓîèðÛ ìè³³ ¯ò Ü±±® ×²¬»®´±½µ ÓîèðÛ êì³³ ¯ò Ü±±® ×²¬»®´±½µ ÓîèðÛ èè³³ ¯ò
íê ³³ ¯ò Ú·¨¿¬·±² ìè³³ ¯ò Ú·¨¿¬·±² êè³³ ¯ò Ú·¨¿¬·±²

ÕÙïðô ÕÙîðô ÕÙíî ÕÙïðô ÕÙîðô ÕÙíîô ÕÙìïô ÕÙêìô ÕÙèðô ÕÙïððô ÕÙïðë ÕÙïîêô ÕÙïêïô ÕÙîëïô ÕÙíïê

Í·²¹´» Ø±´» Ó±«²¬·²¹ ÚÍïñÚÍî Í·²¹´» Ø±´» Ó±«²¬·²¹ ÚÌïñÚÌî
øÍ·¦» ðð÷ øÍ·¦» ð÷

Ü·³»²·±² ³³

éí

ç

èè

ß

Óî Ô

Þ¿» Ó±«²¬»¼
í ¿²¼ ì Ð±´»

ß Þ Ý Üï Üî Ù Ø Ô Óï Óî Óí
Ò±¬» æ ê Ð±´» É·¼¬¸ ã í Ð±´» É·¼¬¸ ¨ î

ÕÙïð ìè íê ïî è ë ìè ëð ìçòî

ÕÙîðßô ÕÙíîß ìè íê ïî è ë ìî ëì ëð

ÕÙîðÞô ÕÙíîÞ êì ìè ïíòë ïð ë ìî ëì ëð ïíòë ó îð

ÕÙìïÞô ÕÙêìÞ êì ìè ïíòë ïð ë ëð êì êï ïê ïð ïê

ÕÙèðô ÕÙïððô ÕÙïðë êì ìè ïíòë ïð ë éð èð êè îî ïð îë

ÕÙïîêô ÕÙïêï èè êè ïê ïí ê ïïî ïðè çï íè ð îî

ÕÙîëïô ÕÙíïê èè êè ïê ïí ê ïìë ïîê çè ëîòë ð îìòë ¨ î

Óï ã Û¨¬®¿ Ô»²¹¬¸ ì¬¸ Ð±´» ñ Ò»«¬®¿´ Ý±²¬¿½¬ ñ Û¿®¬¸ Þ´±½µ

Óî ã Û¨¬®¿ Ô»²¹¬¸ Ì±° Ó±«²¬»¼ ß«¨·´´·¿®§ Ý±²¬¿½¬

Óí ã Û¨¬®¿ Ô»²¹¬¸ Ì»®³·²¿´ Ý±ª»®

Ù Óï
Ý³¿¨

ÕÙ Ó¿·² Í©·¬½¸»
Ð¿²»´ Ó±«²¬·²¹
í ¿²¼ ì Ð±´»

ß Þ Ý Üï Üî Ú Ù Ø Ô Óï Óî Óí

ÕÙïðß ìè íê ì ïï ë ìè ìè ëð ìèòî

ÕÙîðßô ÕÙíîß ìè íê ì ïð ë ìè ìî ëì ëíòè

ÕÙîðÞô ÕÙíîÞ êì ìè ì ïð ë êì ìî ëì ëíòè ïíòë ç î

ÕÙìïÞô ÕÙêìÞ êì ìè ì ïð ë êì ëð êì êðòë ïê ïîòë ïê

ÕÙèðô ÕÙïððô ÕÙïðë êì ìè ì ïð ë éð éð èð éðòê îî ïð îë

ÕÙïîêô ÕÙïêï èè êè ëòë ïí ê ó ïïî ïðè çê íè îï îî

ÕÙîëïô ÕÙíïê èè êè ëòë ïí ê ó ïìë ïîê ïðí ëîòë îï îìòë ¨ î

Óï ã Û¨¬®¿ Ô»²¹¬¸ ì¬¸ Ð±´» ñ Ò»«¬®¿´ Ý±²¬¿½¬ ñ Û¿®¬¸ Þ´±½µ

Óî ã Û¨¬®¿ Ô»²¹¬¸ Ì±° Ó±«²¬»¼ ß«¨·´´·¿®§ Ý±²¬¿½¬

Óí ã Û¨¬®¿ Ô»²¹¬¸ Ì»®³·²¿´ Ý±ª»®

Óî Ô Ú

Ý³¿¨ Ù Óï

Ø

Ì± ¿½½±³±¼¿¬»
îîòí ·² íðòë Ø±´»
ÍðÛ Ìïêð ó ðï

Ì± ¿½½±³±¼¿¬»
ïêòî ·² îîòí Ø±´»
Íðð Ìïêð ó ðï

Ð¿¼´±½µ Ü»ª·½» ÊèìðÙ Ð¿¼´±½µ Ü»ª·½» ÊèìðÙ Ð¿¼´±½µ Ü»ª·½» Êèìë
íê ³³ ¯ò Ú·¨¿¬·±² ìè ³³ ¯ò Ú·¨¿¬·±² êè³³ ¯ò Ú·¨¿¬·±²

ÕÙïðô ÕÙîðô ÕÙíî ÕÙïðÞô ÕÙîðÞô ÕÙíîÞô ÕÙìïÞô ÕÙêìÞô ÕÙïîêô ÕÙïêïô ÕÙîëïô ÕÙíïê

ÕÙèðô ÕÙïððô ÕÙïðë
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íë

Û Ð¿²»´ Ó±«²¬ò øë ¸±´» ³±«²¬÷ Ôïðð Ê¿®·±« ¸¿º¬ ´»²¹¬¸ ø³»¬¿´÷

ÍÉ×ÌÝØ ÑÎÜÛÎ×ÒÙ ÝØßÎÌ

Û ó Ê Ð¿²»´ Ó±«²¬òøª»®¬·½¿´ ¿½½» ¬± ¬»®³·²¿´ ÐÚ Û²½´±«®» ßÞÍ ×Ðëê

Ûîî Ð¿²»´ ³±«²¬ò ø í ¸±´»ô ·¦» ð÷ ÙÕ Û²½´±«®» ¿´«²·²·«³ ×Ðëìò

ÛÎ Ý±³¾·²»¼ °¿²»´ ¯«¿®» ¾¿» °´¿¬»ò ÓîèðÛ Ü±±® ½´«¬½¸ ø°»½·º§ ¼»°¬¸ ®»¯«·®»¼÷ò

ÚÌî Í·²¹´» ¸±´» ³¬¹ò ©¬¸ ¯«¿®» °´¿¬» ×Ðêëò øÍð ã îîòí³³÷ ÕÍñÕÔ Û²½´±«®» ×Ðêëò

ÊÛ Þ¿» ³±«²¬ «·¬¿¾´» º±® ¼±±® ½´«¬½¸ »¬½ò Óððì ß¼¶«¬¿¾´» ¸¿º¬ ø¿¼ª·» ´»²¹¬¸÷ò

ÚÌï Í·²¹´» ¸±´» ³¬¹ò ©ñ± »½ò °´¿¬» ×Ðêëò øÍð ã îîòí³³÷ ê ÍÍ Û²½´±«®» ¬¿·²´» ¬»»´ò

Ìïìê Õ Ü×Ò ®¿·´ ³±«²¬·²¹ °´¿¬»ò ø·¦» ð ¿²¼ ·¦» ï÷ ê ÝÔ Û²½´±«®» ëê »®·»ò

ÛÚ Ð¿²»´ »¿´ ×Ðêëò ø³±«²¬ ¾»¬©»»² ©·¬½¸ ¿²¼ °¿²»´÷ò êÍïïë ¨ éð É¿´´ °´¿¬» ¬¿·²´» ±® Ð´¿¬·½

Ó±«²¬·²¹ Î»¯«·®»³»²¬

Ø¿²¼´» Ñ°»®¿¬·±²

Ò±®³¿´ñ¬¿²¼¿®¼ ¸¿²¼´» øÙîëï÷ ±® òòòòòòòòòòòòò ÊèìðßñòÐ¿¼´±½µ¿¾´» ¸¿²¼´» øÍð ú Íï÷ò

ÊéëðÜ Õ»§ ±°»®¿¬±® ·¦» ðð ¢ ðò Êèìë Ð¿¼´±½µ Ø¿²¼´»ò ø½ñ© »½ò°´¿¬»÷

Êéëëß ±® Ý Õ»§ ±°»®¿¬±® øëíð »®·»÷ ò ÊèìðÙ Ð¿¼´±½µ ¼»ª·½»ò

Êéëðñßç Õ»§ ±°»®¿¬±® ·¦» ð ©·¬½¸òøÔ±½µ©±±¼÷ Êèëð Ð¿¼´±½µ¿¾´» ©·¬¸ ¸¿²¼´» ¼»ª·½»
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Special-purpose Basic Switch   DZ 89

Special-purpose Basic Switch

DZ
DPDT Basic Switch for Two Independent 
Circuit Control

• Incorporates two completely independent built-in switches.
• Ideal for switching the circuits operating on two different 

voltages, and for controlling two independent circuits.

• Interchangeable with OMRON Z Basic Switches, as both 
switches are identical in mounting hole dimensions, 
mounting pitch and pin plunger position.

Ordering Information

Model Number Legend

Terminal Solder terminal (-1A) Screw terminal (-B) 

Actuator OT (min.) Model Model

Pin plunger 0.13 mm DZ-10G-1A DZ-10G-1B

Hinge lever
1.6 mm DZ-10GW-1A DZ-10GW-1B

0.4 mm DZ-10GV-1A DZ-10GV-1B

Short hinge roller lever
0.9 mm DZ-10GW22-1A DZ-10GW22-1B

0.13 mm DZ-10GV22-1A DZ-10GV22-1B

Hinge roller lever
1.2 mm DZ-10GW2-1A DZ-10GW2-1B

0.26 mm DZ-10GV2-1A DZ-10GV2-1B

DZ-10 G      - 1      
321 54

1.   Ratings
   10:  10 A (250 VAC)

2.   Contact Gap
   G:   0.5 mm

3.   Actuator
   None: Pin plunger
   Low OT Levers:
     V:        Hinge lever
     V22:    Short hinge roller lever
     V2:      Hinge roller lever
 

   High OT Levers:
     W:       Hinge lever
     W22:   Short hinge roller lever
     W2:     Hinge roller lever

4.   Contact Form
   1:       DPDT 

5.   Terminals
   A:       Solder terminal 
   B:       Screw terminal 
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90 Special-purpose Basic Switch   DZ

Specifications

■ Characteristics

Note: 1. The values are for pin plunger models. 
2. Malfunction: 1 ms max.

■ Ratings

Note: 1. The above values are for steady-state current.
2. Inductive load has a power factor of 0.4 min. (AC) and a time 

constant of 7 ms max. (DC).
3. Lamp load has an inrush current of 10 times the steady-state current.

4. Motor load has an inrush current of 6 times the steady-state current.
5. The ratings values apply under the following test conditions:

(1) Ambient temperature: 20±2°C
(2) Ambient humidity: 65±5%RH
(3) Operating frequency: 20 operations/min

■ Contact Specifications ■ Safety Standard Ratings
UL/CSA

Operating speed 0.1 mm to 1 m/s (See note 1)

Operating frequency
Mechanical 240 operations/min

Electrical 20 operations/min

Contact resistance 15 mΩ max. (initial value)

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength
1,000 VAC, 50/60 Hz for 1 min between non-continuous terminals
1,500 VAC, 50/60 Hz for 1 min between current-carrying metal parts and non-current-carrying 
metal part, and between current-carrying metal part and ground and between switches

Vibration resistance Malfunction 10 to 55 Hz, 1.5-mm double amplitude (See note 2)

Shock resistance
Destruction 1,000 m/s2 max.

Malfunction 300 m/s2 max. (See notes 1 and 2)

Degree of protection IP00

Degree of protection against electric shock Class I

Proof tracking index (PTI) 175

Ambient operating temperature −25°C to 80°C (with no icing)

Ambient operating humidity 35% to 85%RH

Service life
Mechanical 1,000,000 operations min.

Electrical 500,000 operations min.

Weight Approx. 30 to 50 g

Rated voltage
(V)

Non-inductive load (A) Inductive load (A)

Resistive load Lamp load Inductive load Motor load

NC NO NC NO NC NO NC NO

125 VAC
250 VAC

10
10

2
1.5

1
0.7

6
4

3
2

1.5
1

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

10
10
10
0.5

0.25

3
3
3

1.5
1.5
1.5

6
6
4

0.05
0.03

5
5
3

2.5
2.5
1.5

0.5
0.25

0.05
0.03

Contacts
Material Silver alloy

Gap (standard value) 0.5 mm

Inrush current
NC 30 A max.

NO 15 A max.

Rated voltage DZ-10G

125 VAC 10 A and 1/8 HP

250 VAC 10 A and 1/4 HP

480 VAC 2 A

125 VDC 0.5 A

250 VDC 0.25 A
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Special-purpose Basic Switch   DZ 91

Engineering Data

■ Mechanical Durability (DZ-10G-1B) ■ Electrical Durability (DZ-10G-1B)

■ Structure
Contact Form (DPDT)

Dimensions
Note: Unless otherwise specified, all units are in millimeters and a tolerance of ± 0.4 mm applies to all dimensions.

■ Terminals
Screw Terminals (-1B) Solder Terminals (-1A)

■ Mounting
All switches can be mounted using M4 mounting screws with plane
washers or spring washers to securely mount the Switch. Tighten the
screws to a torque of 1.18 to 1.47 N·m.

10,000

7,000

5,000

3,000

1,000

700

500

300

100
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Overtravel (mm)

D
ur

ab
ili

ty
 (

x1
04  o

pe
ra

tio
ns

)
Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Without load
Operating frequency: 240 operations/min

1,000

700

500

300

100

70

50

30

10
0 5 10 15

Switching current (A)

250 VAC

125 VAC

D
ur

ab
ili

ty
 (

x1
04  o

pe
ra
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ns

)

Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Operating frequency: 20 operations/min
cosφ =1 

COM2 NC2

NO2

COM1 NC1

NO1

COM NC NO

COM NC NO

17.45±0.2
25.4±0.1

11.9
49.2

8.2

14.5

23.5 16.8

Six M3 pan head screws
(with toothed washer)

NC NOCOM

NC NOCOM

17.45±0.2
25.4±0.1

11.9
49.2

8.2

14.5

23.5 16.8

25.4 ±0.1

Two, 4.2 dia. mounting holes or
M4 screw holes

Accessories (Terminal Covers, and Separators): Refer to ‘Z/A/X/DZ Common Accessories’ datasheet
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92 Special-purpose Basic Switch   DZ

Note: 1. The solder terminal model has a suffix "-1A" in its model number and its omitted dimensions are the same as the corresponding 
dimensions of the pin plunger model.

2. Unless otherwise specified, all units are in millimeters and a tolerance of ± 0.4 mm applies to all dimensions.

4.2         dia. hole+0.075
-0.025

4.36        dia.+0.1
-0.05

4.2+0.075
-0.025

23.3±0.25

25.4±0.1
11.9

49.2

17.45±0.2

PT

OP

3 dia. 2.5SR *

0.4

14.5

8.2

* Stainless-steel pin plunger

Pin Plunger
DZ-10G-1B

Operating force
Release force
Pretravel
Overtravel
Movement Differential

OF max.
RF min.
PT max.
OT min.
MD max.

570 gf
57 gf

1.7 mm
0.13 mm
0.4 mm

Operating Position OP 15.6±0.4 mm

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7
14.5

FP

8.2

OP

4.9

* Stainless-steel lever

t = 1 *

63.5R

4.2         dia. hole+0.075
-0.025

4.36        dia.+0.1
-0.05

4.2+0.075
-0.025

Hinge Lever
DZ-10GW-1B

OF max.
RF min.
OT min.
MD max.

170 gf
28 gf

1.6 mm
4 mm

FP max.
OP

46.3 mm
21.8±1 mm

17.45 ±0.2

4.9

* Stainless-steel lever

25.4±0.1
11.9

49.2

17.7

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

19.7
14.5

8.2

OP

PT t = 1 *
63.5R

1.1
DZ-10GV-1B

OF max.
RF min.
PT max.
OT min.
MD max.

200 gf
13 gf
6 mm

0.4 mm
1.7 mm

OP 18.3±1 mm

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7
14.5

FP

8.2

OP

9.5 dia. × 4
(plastic roller)

* Stainless-steel lever

t = 1 *

26
.2

R

Short Hinge Roller Lever
DZ-10GW22-1B

OF max.
RF min.
OT min.
MD max.

400 gf
85 gf

0.9 mm
2.4 mm

FP max.
OP

39.7 mm
30.2±0.8 mm

17.45±0.2

* Stainless-steel lever

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

25.4±0.1
11.9

49.2

17.7 19.7
14.5

8.2

OP

PT

4.2+0.075
-0.025

t = 1 *

1.1

9.5 dia. × 4
(plastic roller)

30.2R

DZ-10GV22-1B

OF max.
RF min.
PT max.
OT min.
MD max.

430 gf
42 gf
3 mm

0.13 mm
0.6 mm

OP 29.4±0.8 mm
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Note: 1. The solder terminal model has a suffix "-1A" in its model number and its omitted dimensions are the same as the corresponding 
dimensions of the pin plunger model.

2. Unless otherwise specified, all units are in millimeters and a tolerance of ± 0.4 mm applies to all dimensions.

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7
14.5

FP

8.2

OP

9.5 dia. × 4
(plastic roller)

* Stainless-steel lever

t = 1 *

48.4R

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

17.45±0.2

* Stainless-steel lever

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

25.4±0.1
11.9

49.2

17.7 19.7
14.5

8.2

OP

PT t = 1 *

1.1

9.5 dia. × 4
(plastic roller)

48.4R

4.2+0.075
-0.025

OF max.
RF min.
PT max.
OT min.
MD max.

270 gf
34 gf
4 mm

0.26 mm
1.1 mm

OP 29.4±0.8 mm

Hinge Roller Lever
DZ-10GW2-1B

OF max.
RF min.
OT min.
MD max.

213 gf
42 gf

1.2 mm
3.3 mm

FP max.
OP

47.6 mm
31.8±0.8 mm

DZ-10GV2-1B
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94 Special-purpose Basic Switch   DZ

Safety Precautions
Be sure to read the precautions and information common to all Snap Action and Detection Switches, contained in the Technical User’s Guide, 
“Snap Action Switches, Technical Information” for correct use.

Precautions for Safe Use
Terminal Connection

When soldering lead wires to the Switch, make sure that the capacity
of the soldering iron is 60 W maximum. Do not take more than 5 s to
solder any part of the Switch. The characteristics of the Switch will
deteriorate if a soldering iron with a capacity of more than 60 W is
applied to any part of the Switch for 5 s or more.

Operation
• Make sure that the switching frequency or speed is within the 

specified range.

1. If the switching speed is extremely slow, the contact may not be
switched smoothly, which may result in a contact failure or contact
welding.

2. If the switching speed is extremely fast, switching shock may
damage the Switch soon. If the switching frequency is too high,
the contact may not catch up with the speed.
The rated permissible switching speed and frequency indicate the
switching reliability of the Switch.
The life of a Switch is determined at the specified switching
speed. The life varies with the switching speed and frequency
even when they are within the permissible ranges. In order to
determine the life of a Switch model to be applied to a particular
use, it is best to conduct an appropriate durability test on some
samples of the model under actual conditions.

• Make sure that the actuator travel does not exceed the permissible
OT position. The operating stroke must be set to 70% to 100% of
the rated OT.

Precautions for Correct Use
Mounting Location
• Do not use the switch alone in atmospheres such as flammable or

explosive gases. Arcing and heat generation associated with
switching may cause fires or explosions.

• Switches are generally not constructed with resistance against
water. Use a protective cover to prevent direct spraying if the switch
is used in locations subject to splashing or spurting oil or water,
dust adhering.

• Install the switch in a location that is not directly subject to debris
and dust from cutting. The actuator and the switch body must be
protected from accumulated cutting debris and dirt.

• Do not use the switch in locations subject to hot water (greater than
60°C) or in water vapor.

• Do not use the switch outside the specified temperature and 
atmospheric conditions.
The permissible ambient temperature depends on the model.
(Refer to the specifications in this catalog.) Sudden thermal
changes may cause thermal shock to distort the switch and result
in faults.

• Mount a cover if the switch is to be installed in a location where
worker inattention could result in incorrect operation or accidents.

• Subjecting the switch to continuous vibration or shock may result in
contact failure or faulty operation due to abrasion powder and in
reduced durability. Excessive vibration or shock will cause the 
contacts to operate malfunction or become damaged. Mount the
switch in a location that is not subject to vibration or shock and in a
direction that does not subject the switch to resonance.

• If silver contacts are used with relatively low frequency for a long
time or are used with microloads, the sulfide coating produced on
the contact surface will not be broken down and contact faults will
result. Use a microload switch that uses gold contacts.

• Do not use the switch in atmospheres with high humidity or heat or
in harmful gases, such as sulfide gas (H2S, SO2), ammonia gas
(NH3), nitric acid gas (HNO3), or chlorine gas (Cl2). Doing so may
impair functionality, such as with damage due to contacting faults or
corrosion.

• The switch includes contacts. If the switch is used in an atmosphere
with silicon gas, arc energy may cause silicon oxide (SiO2) to 
accumulate on the contacts and result in contact failure. If there is
silicon oil, silicon filling, silicon wiring, or other silicon products in
the vicinity of the switch, use a contact protection circuit to limit 
arcing and remove the source of the silicon gas.

Terminal box Terminal box

Incorrect Correct

Incorrect Correct

Incorrect Separate the 
installation lo-
cation from 
heat sources.

Correct

Correct

(preventing malfunctions)

Incorrect
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Omron Electronic Components, LLC
Terms and Conditions of Sales

1. Definitions: The words used herein are defined as follows.
(a) Terms: These terms and conditions
(b) Seller: Omron Electronic Components LLC and its subsidiaries
(c) Buyer: The buyer of Products, including any end user in section III through VI
(d) Products: Products and/or services of Seller
(e) Including: Including without limitation

2. Offer; Acceptance: These Terms are deemed part of all quotations, acknowledgments, 
invoices, purchase orders and other documents, whether electronic or in writing, relating 
to the sale of Products by Seller.  Seller hereby objects to any Terms proposed in Buyer's 
purchase order or other documents which are inconsistent with, or in addition to, these 
Terms.

3. Distributor: Any distributor shall inform its customer of the contents after and including 
section III of these Terms.

1. Prices; Payment: All prices stated are current, subject to change without notice by Seller.  
Buyer agrees to pay the price in effect at the time the purchase order is accepted by 
Seller.  Payments for Products received are due net 30 days unless otherwise stated in 
the invoice. Buyer shall have no right to set off any amounts against the amount owing in 
respect of this invoice.

2. Discounts: Cash discounts, if any, will apply only on the net amount of invoices sent to 
Buyer after deducting transportation charges, taxes and duties, and will be allowed only 
if (a) the invoice is paid according to Seller's payment terms and (b) Buyer has no past 
due amounts owing to Seller.

3. Interest: Seller, at its option, may charge Buyer 1.5% interest per month or the maximum 
legal rate, whichever is less, on any balance not paid within the stated terms.

4. Orders: Seller will accept no order less than 200 U.S. dollars net billing.
5. Currencies: If the prices quoted herein are in a currency other than U.S. dollars, Buyer 

shall make remittance to Seller at the then current exchange rate most favorable to 
Seller; provided that if remittance is not made when due, Buyer will convert the amount 
to U.S. dollars at the then current exchange rate most favorable to Seller available 
during the period between the due date and the date remittance is actually made.

6. Governmental Approvals: Buyer shall be responsible for all costs involved in obtaining 
any government approvals regarding the importation or sale of the Products.

7. Taxes: All taxes, duties and other governmental charges (other than general real 
property and income taxes), including any interest or penalties thereon, imposed directly 
or indirectly on Seller or required to be collected directly or indirectly by Seller for the 
manufacture, production, sale, delivery, importation, consumption or use of the Products 
sold hereunder (including customs duties and sales, excise, use, turnover and license 
taxes) shall be charged to and remitted by Buyer to Seller.

8. Financial: If the financial position of Buyer at any time becomes unsatisfactory to Seller, 
Seller reserves the right to stop shipments or require satisfactory security or payment in 
advance.  If Buyer fails to make payment or otherwise comply with these Terms or any 
related agreement, Seller may (without liability and in addition to other remedies) cancel 
any unshipped portion of Products sold hereunder and stop any Products in transit until 
Buyer pays all amounts, including amounts payable hereunder, whether or not then due, 
which are owing to it by Buyer. Buyer shall in any event remain liable for all unpaid 
accounts. 

9. Cancellation; Etc: Orders are not subject to rescheduling or cancellation unless Buyer 
indemnifies Seller fully against all costs or expenses arising in connection therewith. 

10. Force Majeure: Seller shall not be liable for any delay or failure in delivery resulting from 
causes beyond its control, including earthquakes, fires, floods, strikes or other labor 
disputes, shortage of labor or materials, accidents to machinery, acts of sabotage, riots, 
delay in or lack of transportation or the requirements of any government authority.

11. Shipping; Delivery: Unless otherwise expressly agreed in writing by Seller: 
(a) All sales and shipments of Products shall be FOB shipping point (unless otherwise 

stated in writing by Seller), at which point title to and all risk of loss of the Products 
shall pass from Seller to Buyer, provided that Seller shall retain a security interest in 
the Products until the full purchase price is paid by Buyer;

(b) Delivery and shipping dates are estimates only; and
(c) Seller will package Products as it deems proper for protection against normal 

handling and extra charges apply to special conditions.
12. Claims: Any claim by Buyer against Seller for shortage or damage to the Products 

occurring before delivery to the carrier or any claim related to pricing or other charges 
must be presented in detail in writing to Seller within 30 days of receipt of shipment.

1. Suitability: IT IS THE BUYER’S SOLE RESPOINSIBILITY TO ENSURE THAT ANY 
OMRON PRODUCT IS FIT AND SUFFICIENT FOR USE IN A MOTORIZED VEHICLE 
APPLICATION. BUYER SHALL BE SOLELY RESPONSIBLE FOR DETERMINING 
APPROPRIATENESS OF THE PARTICULAR PRODUCT WITH RESPECT TO THE 
BUYER’S APPLICATION INCLUDING (A) ELECTRICAL OR ELECTRONIC 
COMPONENTS, (B) CIRCUITS, (C) SYSTEM ASSEMBLIES, (D) END PRODUCT, (E) 
SYSTEM, (F) MATERIALS OR SUBSTANCES OR (G) OPERATING ENVIRONMENT.  
Buyer acknowledges that it alone has determined that the Products will meet their 
requirements of the intended use in all cases. Buyer must know and observe all 
prohibitions of use applicable to the Product/s.

2. Use with Attention: The followings are some examples of applications for which 
particular attention must be given. This is not intended to be an exhaustive list of all 
possible use of any Product, nor to imply that any use listed may be suitable for any 
Product:
(a) Outdoor use, use involving potential chemical contamination or electrical 

interference.

(b) Use in consumer Products or any use in significant quantities.
(c) Energy control systems, combustion systems, railroad systems, aviation systems, 

medical equipment, amusement machines, vehicles, safety equipment, and 
installations subject to separate industry or government regulations.

(d) Systems, machines, and equipment that could present a risk to life or property.
3. Prohibited Use: NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING 

SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM 
AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE 
PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE 
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

4. Motorized Vehicle Application: USE OF ANY PRODUCT/S FOR A MOTORIZED 
VEHICLE APPLICATION MUST BE EXPRESSLY STATED IN THE SPECIFICATION BY 
SELLER.

5. Programmable Products: Seller shall not be responsible for the Buyer's programming of 
a programmable Product.

1. Warranty: Seller's exclusive warranty is that the Products will be free from defects in 
materials and workmanship for a period of twelve months from the date of sale by Seller 
(or such other period expressed in writing by Seller).  SELLER MAKES NO WARRANTY 
OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT ALL OTHER WARRANTIES, 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE OF THE PRODUCTS.

2. Buyer Remedy: Seller's sole obligation hereunder shall be to replace (in the form 
originally shipped with Buyer responsible for labor charges for removal or replacement 
thereof) the non-complying Product or, at Seller's election, to repay or credit Buyer an 
amount equal to the purchase price of the Product; provided that there shall be no 
liability for Seller or its affiliates unless Seller's analysis confirms that the Products were 
correctly handled, stored, installed and maintained and not subject to contamination, 
abuse, misuse or inappropriate modification.  Return of any Products by Buyer must be 
approved in writing by Seller before shipment.

3. Limitation on Liability: SELLER AND ITS AFFILIATES SHALL NOT BE LIABLE FOR 
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSS OF 
PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED 
WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT, 
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.  FURTHER, IN NO EVENT SHALL 
LIABILITY OF SELLER OR ITS AFFILITATES EXCEED THE INDIVIDUAL PRICE OF 
THE PRODUCT ON WHICH LIABILITY IS ASSERTED.

4. Indemnities: Buyer shall indemnify and hold harmless Seller, its affiliates and its 
employees from and against all liabilities, losses, claims, costs and expenses (including 
attorney's fees and expenses) related to any claim, investigation, litigation or proceeding 
(whether or not Seller is a party) which arises or is alleged to arise from Buyer's acts or 
omissions under these Terms or in any way with respect to the Products.  

1. Intellectual Property: The intellectual property embodied in the Products is the exclusive 
property of Seller and its affiliates and Buyer shall not attempt to duplicate it in any way 
without the written permission of Seller.  Buyer (at its own expense) shall indemnify and 
hold harmless Seller and defend or settle any action brought against Seller to the extent 
that it is based on a claim that any Product made to Buyer specifications infringed 
intellectual property rights of another party.

2. Property; Confidentiality: Notwithstanding any charges to Buyer for engineering or 
tooling, all engineering and tooling shall remain the exclusive property of Seller.  All 
information and materials supplied by Seller to Buyer relating to the Products are 
confidential and proprietary, and Buyer shall limit distribution thereof to its trusted 
employees and strictly prevent disclosure to any third party.

3. Performance Data: Performance data is provided as a guide in determining suitability 
and does not constitute a warranty. It may represent the result of Seller's test conditions, 
and the users must correlate it to actual application requirements.

4. Change In Specifications: Product specifications and descriptions may be changed at 
any time based on improvements or other reasons. It is Seller’s practice to change part 
numbers when published ratings or features are changed, or when significant 
engineering changes are made.  However, some specifications of the Product may be 
changed without any notice.

5. Errors And Omissions: The information on Seller’s website or in other documentation 
has been carefully checked and is believed to be accurate; however, no responsibility is 
assumed for clerical, typographical or proofreading errors or omissions.

6. Export Controls: Buyer shall comply with all applicable laws, regulations and licenses 
regarding (a) export of the Products or information provided by Seller; (b) sale of 
Products to forbidden or other proscribed persons or organizations; (c) disclosure to non-
citizens of regulated technology or information.

1. Waiver: No failure or delay by Seller in exercising any right and no course of dealing 
between Buyer and Seller shall operate as a waiver of rights by Seller.

2. Assignment: Buyer may not assign its rights hereunder without Seller's written consent.
3. Law: These Terms are governed by Illinois law (without regard to conflict of laws). 

Federal and state courts in Cook County, Illinois have exclusive jurisdiction for any 
dispute hereunder.

4. Amendment: These Terms constitute the entire agreement between Buyer and Seller 
relating to the Products, and no provision may be changed or waived unless in writing 
signed by the parties.

5. Severability: If any provision hereof is rendered ineffective or invalid, such provision shall 
not invalidate any other provision.

I. GENERAL

II. SALES

III. PRECAUTIONS

IV. WARRANTY AND LIMITATION

V. INFORMATION; ETC.

VI. MISCELLANEOUS

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 220 of 466



Special-purpose Basic Switch   DZ

Certain Precautions on Specifications and Use
1. Suitability for Use. Seller shall not be responsible for conformity with any stan-

dards, codes or regulations which apply to the combination of the Product in
Buyer's application or use of the Product.  At Buyer's request, Seller will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer's application, product or system.  Buyer
shall take application responsibility in all cases but the following is a non-
exhaustive list of applications for which particular attention must be given: 
(i) Outdoor use, uses involving potential chemical contamination or electrical 

interference, or conditions or uses not described in this document. 
(ii) Energy control systems, combustion systems, railroad systems, aviation 

systems, medical equipment, amusement machines, vehicles, safety 
equipment, and installations subject to separate industry or government 
regulations. 

(iii) Use in consumer products or any use in significant quantities.
(iv) Systems, machines and equipment that could present a risk to life or 

property. Please know and observe all prohibitions of use applicable to this 
product. 

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM
AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT
THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE
INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

2. Programmable Products. Seller shall not be responsible for the user's pro-
gramming of a programmable product, or any consequence thereof. 

3. Performance Data.   Performance data given in this publication is provided as
a guide for the user in determining suitability and does not constitute a war-
ranty. It may represent the result of Seller's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to
Seller's Warranty and Limitations of Liability. 

4. Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Seller representative at any time to
confirm actual specifications of purchased Product. 

5. Errors and Omissions. The information in this publication has been carefully
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors, or omissions. 

6. RoHS Compliance. Where indicated, our products currently comply, to the
best of our knowledge as of the date of this publication, with the requirements
of the European Union's Directive on the Restriction of certain Hazardous
Substances ("RoHS"), although the requirements of RoHS do not take effect
until July 2006.  These requirements may be subject to change. Please consult
our website for current information.

OMRON ON-LINE
Global - http://www.omron.com
USA - http://www.components.omron.com

Cat. No. X303-E-1 Printed in USA

OMRON ELECTRONIC 
COMPONENTS LLC
55 E. Commerce Drive, Suite B
Schaumburg, IL 60173

847-882-2288
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.5 POWER SUPPLY & RADIO DEVICES

 POWERBOX – PB251A-24CM-CC-T – RTU Power Supply 24VDC

 POWERBOX – PBIH-2412J-CC – Radio 24V/13.8VDC Converter

 WEIDMULLER – 8951340000 – 240VAC-24VDC Power Supply

 TRIO – DR900-07A02-D0 – Radio

 TRIO – YAGI ANT13AL – Radio Antenna

 YUASA – UXH50-12 – Batteries (Including Spill Trays)

 LOGICA CMG – MD3311EAL/271D-0-7 – Telemetry Unit
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Features
• Ultra-low noise output
• Independent battery charging output
• DC output OK & battery OK alarms & LEDs
• Battery-LVD and alarm
• Over-temperature protection
• Battery fuse fail LED

Specifications
INPUT
Voltage: 190 to 264 vac, or 190 to 400VDC

Line regulation: 0.2%typical

Current: 1.4A maximum

Inrush current: 10A maximum

Frequency: 45 to 65 Hz

OUTPUT

Voltage See table

Current See table

Load regulation 0.5%typical

Current limit type - load cct Constant current

Current limit type - batt. cct Constant current

Short circuit protection Indefi nite, auto-resetting

Over-voltage protection 17.5 to 20V latching (13.8Vdc output)
31.5 to 39V latching (27.6Vdc output)

Ripple & noise
100 MHz bandwidth

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output)

ENVIRONMENTAL

Operating temperature 0 to 70oC ambient with derating, 5...90%
relative humidity 
(non-condensing)

Over-temperature protection Automatic & auto-resetting

Cooling requirement Natural convection

Efficiency 80% minimum

STANDARDS & APPROVALS

Safety Complies with AS/NZS 60950, class 1,
NSW Office of Fair Trading Approval N20602

EMC Emissions comply with AS/NZS CISPR11,
Group 1, Class B. Complies with ACA EMC
Scheme, Safety & EMC Regulatory Compliance
Marked  

Isolation i/p-o/p
i/p-ground
o/p-ground

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute

ALARMS & BATTERY FUNCTIONS

Converter ON/OK alarm Indicated by voltage-free  changeover relay
contacts &

green LED ON=PSU OK

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4
to 25.2V for 24V battery, adjustable Indicated
by voltage-free changeover relay contacts &
green LED: ON=BATT OK

Low voltage disconnect 9.6 to  12V for 12V battery, adjustable
19.2 to 24V2 for 4V battery, adjustable

Charger over-load protection Auto-resetting electronic circuit breaker

Reverse polarity protection Internal battery fuse

Battery to load voltage drop 0.2 to. 0.25V typical

MECHANICAL

Case size 264 L x 172 W x 67 H mm

Case size with heatsink 264 L x 186 W x 67 H mm

Rack size 232 D x 19” W x 2RU H

Weight 1.9 kg

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg

PB251 Series
2 2 0 - 3 3 0  W A T T S  D C  U P S

Selection Table

MODEL
NUMBER

OUTPUT OUTPUT
VDC ILOAD IBATT POWER

PB251-12CM 13.8V 16A 2A 220W

PB251-12CM-H 13.8V 20A 2A 275W

PB251-24CM 27.6V 11A 2A 300W

PB251-24CM-H 27.6V 12A 2A 330W

PB251-12RML 13.8V 20A 4A 275W

PB251-12B 13.8V 20A 4A 275W

PB251-24RML 27.6V 12A 2A 330W

Note: Non standard battery
charging current available on
request. ie PB251-12CM-H-10 for
10A.
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Technical Illustrations

PB251 Series
2 7 5 - 3 3 0  W A T T S  D C  U P S
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1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

Specifications
INPUT
Input voltage 12VDC (9.2–16)

24VDC (19–32)
48VDC (38–63)
110VDC (85–140)

Inrush current 20A max. for 110V only

OUTPUT 

Output voltage See table

Voltage adjustment ±10%, ±5% for PBIH-F

Output current See table

Ripple & noise Output Volts x 1% + 50mV to -100mV pk-pk

Line regulation 0.8% over input range

Load regulation 0.9%, 0%–100% load

Temperature coefficient 0°C to 50°C, 0.03% per °C

Overvoltage protection O.V. clamp, PBIH-F
Output shutdown, PBIH-G, J, M, R – input must
be switched off for at least 30S to reactivate

Overcurrent protection Fold back – PBIH-F
Current limiting, PBIH-G, J, M, R (PBIH-R series is
adjustable); PBIH110xxR models are not
adjustable

Drift Output V x 0.5% + 15(mV) per 8 hrs after 1 hr
warm-up

Rise Time 200mS max. – PBIH-F, M, R
100mS max. – PBIH-G, J (at 25°C)

Holdup time 10mS (only 110V input)

Remote sense PBIH-R Series only

OPERATING 

Efficiency 70%–89%

Safety isolation (1 minute) Type – 12, 24, 48V input
Input – Output: 1500VAC
Input– Case: 1500VAC
Output– Case: 500VAC
Type– 110V input
Input– Output: 2000VAC
Input– Case: 2000VAC
Output– Case: 500VAC

Insulation resistance 50M  (500VDC) Input – Case

Parallel operation Consult sales office for details

Remote control PBIH-R Series:
Open link: output normal
Short link: output off

ENVIRONMENTAL

Operating temperature 0°C to 50°C full load

Cooling Convection cooled

Storage temperature -20°C to +85°C

Humidity 85%

Shock 30G, PBIH-F, G and J

Vibration (5Hz–10Hz, 10mm),
(10Hz–50Hz) 2G, PBIH-F, G and J

STANDARDS AND APPROVALS

Safety Designed to UL1950

C-tick AS/NZS CISPR11 Group 1, Class A

MECHANICAL

Weight PBIH-F : 250g
PBIH-G : 380g
PBIH-J : 410g
PBIH-M : 800g
PBIH-R : 1.4kg

Features
• Wide selection of models
• 4 input voltage ranges
• High efficiency
• Low output ripple
• Proven reliability
• Good thermal margins
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

PBIH-F

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-1205F 9.2-16V 5V 3A 15W

PBIH-1212F 9.2-16V 12V 1.2A 15W

PBIH-1215F 9.2-16V 15V 1A 15W

PBIH-1224F 9.2-16V 24V 0.62A 15W

PBIH-2405F 19-32V 5V 3A 15W

PBIH-2412F 19-32V 12V 1.2A 15W

PBIH-2415F 19-32V 15V 1A 15W

PBIH-2424F 19-32V 24V 0.62A 15W

PBIH-4805F 38-63V 5V 3A 15W

PBIH-4812F 38-63V 12V 1.2A 15W

PBIH-4815F 38-63V 15V 1A 15W

PBIH-4824F 38-63V 24V 0.62A 15W

PBIH-11005F 85-140V 5V 3A 15W

PBIH-11012F 85-140V 12V 1.2A 15W

PBIH-11015F 85-140V 15V 1A 15W

PBIH-11024F 85-140V 24V 0.62A 15W

PBIH-1205G 9.2-16V 5V 5A 25W

PBIH-1212G 9.2-16V 12V 2.1A 25W

PBIH-1215G 9.2-16V 15V 1.7A 25W

PBIH-1224G 9.2-16V 24V 1.1A 25W

PBIH-1248G 9.2-16V 48V 0.5A 25W

PBIH-2405G 19-32V 5V 5A 25W

PBIH-2412G 19-32V 12V 2.1A 25W

PBIH-2415G 19-32V 15V 1.7A 25W

PBIH-2424G 19-32V 24V 1.1A 25W

PBIH-2448G 19-32V 48V 0.5A 25W

PBIH-4805G 38-63V 5V 5A 25W

PBIH-4812G 38-63V 12V 2.1A 25W

PBIH-4815G 38-63V 15V 1.7A 25W

PBIH-4824G 38-63V 24V 1.1A 25W

PBIH-4848G 38-63V 48V 0.5A 25W

PBIH-11005G 85-140V 5V 5A 25W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-11012G 85-140V 12V 2.1A 25W

PBIH-11015G 85-140V 15V 1.7A 25W

PBIH-11024G 85-140V 24V 1.1A 25W

PBIH-11048G 85-140V 48V 0.5A 25W

PBIH-1205J 9.2-16V 5V 8A 50W

PBIH-1212J 9.2-16V 12V 3.3A 50W

PBIH-1215J 9.2-16V 15V 2.7A 50W

PBIH-1224J 9.2-16V 24V 1.7A 50W

PBIH-1248J 9.2-16V 48V 0.8A 50W

PBIH-2405J 19-32V 5V 10A 50W

PBIH-2412J 19-32V 12V 4.3A 50W

PBIH-2415J 19-32V 15V 3.4A 50W

PBIH-2424J 19-32V 24V 2.5A 50W

PBIH-2448J 19-32V 48V 1A 50W

PBIH-4805J 38-63V 5V 10A 50W

PBIH-4812J 38-63V 12V 4.3A 50W

PBIH-4815J 38-63V 15V 3.4A 50W

PBIH-4824J 38-63V 24V 2.5A 50W

PBIH-4848J 38-63V 48V 1A 50W

PBIH-11005J 85-140V 5V 10A 50W

PBIH-11012J 85-140V 12V 4.3A 50W

PBIH-11015J 85-140V 15V 3.4A 50W

PBIH-11024J 85-140V 24V 2.5A 50W

PBIH-11048J 85-140V 48V 1A 50W

PBIH-1205M 9.2-16V 5V 18A 100W

PBIH-1212M 9.2-16V 12V 9A 100W

PBIH-1215M 9.2-16V 15V 7A 100W

PBIH-1224M 9.2-16V 24V 4.5A 100W

PBIH-1248M 9.2-16V 48V 2A 100W

PBIH-2405M 19-32V 5V 20A 100W

PBIH-2412M 19-32V 12V 9A 100W

PBIH-2415M 19-32V 15V 7A 100W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-2424M 19-32V 24V 5A 100W

PBIH-2448M 19-32V 48V 2A 100W

PBIH-4805M 38-63V 5V 20A 100W

PBIH-4812M 38-63V 12V 9A 100W

PBIH-4815M 38-63V 15V 7A 100W

PBIH-4824M 38-63V 24V 5A 100W

PBIH-4848M 38-63V 48V 2A 100W

PBIH-11005M 85-140V 5V 20A 100W

PBIH-11012M 85-140V 12V 9A 100W

PBIH-11015M 85-140V 15V 7A 100W

PBIH-11024M 85-140V 24V 5A 100W

PBIH-11048M 85-140V 48V 2A 100W

PBIH-1205R 9.2-16V 5V 27A 150W

PBIH-1212R 9.2-16V 12V 13A 150W

PBIH-1215R 9.2-16V 15V 10A 150W

PBIH-1224R 9.2-16V 24V 6.5A 150W

PBIH-1248R 9.2-16V 48V 3.3A 150W

PBIH-2405R 19-32V 5V 30A 150W

PBIH-2412R 19-32V 12V 14A 150W

PBIH-2415R 19-32V 15V 11A 150W

PBIH-2424R 19-32V 24V 7A 150W

PBIH-2448R 19-32V 48V 3.5A 150W

PBIH-4805R 38-63V 5V 30A 150W

PBIH-4812R 38-63V 12V 14A 150W

PBIH-4815R 38-63V 15V 11A 150W

PBIH-4824R 38-63V 24V 7A 150W

PBIH-4848R 38-63V 48V 3.5A 150W

PBIH-11005R 85-140V 5V 30A 150W

PBIH-11012R 85-140V 12V 14A 150W

PBIH-11015R 85-140V 15V 11A 150W

PBIH-11024R 85-140V 24V 7A 150W

PBIH-11048R 85-140V 48V 3.5A 150W

Selection Table
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PBIH-G

PBIH-J

PBIH-M

Terminal Connection

0 FG
1 DC +V in
2 0V in
3 LFG
4 NO
5 NO
6 -V out
7 +V out

Terminal Connection

1 FG
2 DC +V in
3 0V in
4 LFG
5 -V out
6 +V out
7 NC

Terminal Connection

1 +V out
2 +V out
3 -V out
4 -V out
5 FG
6 -V in
7 +V in

Terminal Connection

1, 2 +V out
3 +S
4 -S

5, 6 -V out
7 Remote

Control
8 DC +V in
9 DC 0V in

10 FG

PBIH Series
1 5 - 1 5 0  W A T T S  S I N G L E  O U T P U T

PBIH-R
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H plane Polar Characteristics (nominal and mounting
dependant)

-13dBr-17dBrMaximum sidelobe
-20dBr-20dBrFront to back ratio
± 50 Degrees± 30 degreesFirst (major lobe) null
± 26 Degrees± 15 Degrees3dB beamwidth H plane
± 23 Degrees± 14 Degrees3dB beamwidth E plane
TC-ANT9(AL/SS)TC-ANT13AL/SS)Type

Available in either 6000 series marine grade aluminium (AL) or high grade stainless steel (SS)

Technical Note TN-13

900 MHz YAGI
Antenna Characteristics

Type (model #) TC-ANT13(AL/SS) TC-ANT9(AL/SS)
Number of Elements 15 6
Gain Note 1 13dBd 9dBd
Impedance 50 Ohm 50 Ohm
Boom Length 1.7m 0.78m
Wind Loading (160 kph) 13.22 kg 5.96 kg
Tail Connection 100mm N type female 100mm N type female
Mounting Arrangements 55mm max.U clamp (pas cad) 55mm max U clamp (pas cad)
Weight (incl. clamp) 1.7kg(AL) 2.8kg(SS) 1.2kg(AL) 1.7kg(SS)

Note 1 - Gain is referred to a standard dipole and varies with frequency as follows-

L:\Docs\TECHNOTE\trio datacom Tn-13n.lwp June 19, 2001

41 Aster Avenue
Carrum Downs 3201 Australia

Tel : 61 3 9775 0505
Fax : 61 3 9775 0606

Email: frontdesk@trio.com.au
http://www.trio.com.au
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.6 INSTRUMENTATIONS & LIGHTS

 CORTEC – VPCI-110 OR 111 – Corrosion Inhibitor

 CROMPTON INSTRUMENTS – 244-01KG-HG-IP-SR 4-20mA – Level Indicator

 NHP – RQ4801080VDC – 24VDC Hour Run Meter

 LUMIFA – LF1B-C3S-2THWW4 – Led Lights

 REDLION – G306A000 – Graphic Display Free Issue
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PRODUCT DESCRIPTION
Cortec® VpCI-110 emitters are designed to provide 
corrosion protection for metal components and 
parts enclosed in non-ventilated control boxes, 
cabinets, or tool boxes up to 10 cubic feet (283 liters) 
in volume.  The Vapor phase Corrosion Inhibitor 
(VpCI) emits vapors which form a molecular layer on 
internal metal surfaces to protect critical, complex, 
and expensive electronic equipment and other 
metal components during operation, shipping, or 
storage.  VpCI-110 is a small foam emitter through 
which corrosion inhibitors are slowly released, 
and moisture and air pollutants can enter to be 
absorbed.  It provides long-term protection against 
corrosion even in the presence of adverse conditions 
including salt, moisture, airborne contaminants, H2S, 
SO2, NH3, and others.

TYPICAL APPLICATIONS
VpCI-110 can be effectively used for:

• Operations, packaging, and storage electrical 
equipment

• Marine navigation and communication electronic 
equipment

• Aerospace electrical controls
• Electric motors

• Switching equipment
• Fuse boxes and power boxes
• Medical equipment
• Electrical wireways and terminal boxes
• Scientific and measuring instruments
• Telecommunications equipment
• Remote electronics devices
• Tool-boxes, parts-storage, and other containers 

holding metals

FEATURES
• Economical to use
• Provides continuous protection for up to 24 months 

during operation and/or shutdown
• Effective in polluted and humid environments
• Does not interfere with electrical, optical, or 

mechanical performance
• Multimetal protection
• Quick and easy installation
• Non-toxic and safe to handle
• Compact and space-saving
• Free of nitrites, halogens, and phosphates
• No spraying, wiping, or dipping required
• Low VOC values
• Meets Southern California Clean Air Act and other 

National and local regulations
• Self-stick back
• Self-stick date label
• Accepted by FDA for corrosion protection of electrical  
   and electronic equipment within food processing   
   plants 
• Canadian Food Inspection Agency acceptance for 

indirect food contact
• NSN 6850-01-456-2971
• Conforms to MIL I-22110C
• Federal Standard 101, Ardec Technical Report 99-

05, Picatinny Arsenal, New Jersey, USA
   

VpCI®-110 Emitter, Patented
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All statements, technical information and recommendations contained herein are based on tests Cortec Corporation 
believes to be reliable, but the accuracy or completeness thereof is not guaranteed.

Cortec Corporation warrants Cortec® products will be free from defects when shipped to customer.  Cortec 
Corporation’s obligation under this warranty shall be limited to replacement of product that proves to be defective.  
To obtain replacement product under this warranty, the customer must notify Cortec Corporation of the claimed 
defect within six months after shipment of product to customer.  All freight charges for replacement products shall 
be paid by customer.

Cortec Corporation shall have no liability for any injury, loss or damage arising out of the use of or the inability 
to use the products.

BEFORE USING, USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND 
USER ASSUMES ALL RISK AND LIABILITY WHATSOEVER IN CONNECTION THEREWITH.  No representation or 
recommendation not contained herein shall have any force or effect unless in a written document signed by an 
officer of Cortec Corporation.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR 
STATUTORY, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS 
FOR A PARTICULAR PURPOSE.  IN NO CASE SHALL CORTEC CORPORATION BE LIABLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES.

LIMITED WARRANTY

FOR INDUSTRIAL USE ONLY

KEEP OUT OF REACH OF CHILDREN

KEEP CONTAINER TIGHTLY SEALED

NOT FOR INTERNAL CONSUMPTION

CONSULT MATERIAL SAFETY DATA SHEET FOR 
MORE INFORMATION

METHOD OF APPLICATION
VpCI-110 is extremely simple and convenient to install.  
The device should be installed at the earliest possible 
time.  Simply select a space within enclosure where 
corrosion protection would be useful.  Verify the surface is 
clean and free of debris.  Peel off the protective peel strip 
from the bottom of the device and attach it to the clean 
surface.

VpCI-110 emitters can be installed in any position.  For 
volumes greater than 10 cubic feet (283 liters), use more 
than one device.  If the enclosure is not totally airtight, 
or if the access doors are opened frequently, replace the 
VpCI-110 device more often than every 2 years.  After 
periods of heavy maintenance replace the device. For 
additional protection spray the enclosure very lightly with 
ElectriCorr® VpCI-238 or VpCI -239.

SPECIFICATIONS
Packaging 12 individually wrapped 
 emitters per carton
Protection up to 10 ft3 (283 liters) per 
 device
Standard Size Foam device with adhesive 
 backing 2.5” D x 2” H 
 (6.4 cm D x 5 cm H)

Distributed by:Distributed by:

4119 White Bear Parkway, St. Paul, MN  55110  USA
Phone (651) 429-1100, Fax (651) 429-1122
Toll Free (800) 4-CORTEC, E-mail info@cortecvci.com
Internet http://www.CortecVCI.com

printed on recycled paper    100% post consumer
Revised 3/3/09. Cortec Corporation 2001-2009.  All rights reserved.  Supersedes: 5/31/06
ElectriCorr® and Cortec®  are trademarks of Cortec Corporation
© 2009, Cortec Corporation.  All Rights Reserved.  Copying of these materials in any form
without the written authorization of Cortec Corporation is strictly prohibited.
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LF1B Series

LED Illumination Units
TM

Heat generation 
reduced by 

70%*

5 times
longer life*

Less power 
consumption &

71% less CO2 
emission*

Slim, space-
saving design
(only 16mm 

thick)

*Compared to 20W 
fluorescent lamps.

Low heat generation.
Four lengths & four illumination 
colors available.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.clrwtr.com - Email: info@clrwtr.com
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Illumination 
Color Cool White Warm White Yellow Red

Power
Voltage 24V DC

A
pp

ea
ra

nc
e Clear 

Cover

White  
Cover

Spectrum

Features

Suppressing glare, the bright, clear cool 
white illumination color lights up a target 
object clearly. This illumination color gives 
off a color temperature of 5500K. 

Warm color similar to that 
of incandescent lamps. This 
illumination color gives off a 
color temperature of 2800K.

Yellow illumination color 
gives off an emission 
spectrum with a dominant 
wavelength of 590 nm.

Red illumination color gives 
off an emission spectrum 
with a dominant wavelength 
of 625 nm.

Applications

Control panel• 
Plant equipment• 
Refrigerator/freezer• 
Inspection/test equipment• 
Advertising display/board• 
Machine tool• 

Food processing• 
machines
Cosmetic plants• 
Chemical plants• 
Showcases• 
Food display cases• 

Manufacturing equipment• 
IC foundries• 

Photosensitive materials• 
Semiconductor manufac-• 
turing equipment

Features
Brightness: 62.5 Lumens/Watt• 
Low heat generation.• 
Less energy usage, longer operation life, smaller mounting space, and no electrical noise.• 
71% reduction of power and CO• 2 emission when compared to 20W fl uorescent lamps (LF1B-C/D)
Thin and slim style fi ts into compact spaces.• 
Two cover colors: clear and white (diffused light)• 
Cool white, warm white, yellow and red illumination colors available.• 
UL Listed & IP54 protection against dust and water splash (IEC 60529)• 

Part No. Development

LF1B- C 3 S - 2 THWW4
LED Module Arrangement
A:  3 LEDs × 1 row
B:  6 LEDs × 1 row
C: 12 LEDs × 1 row
D: 24 LEDs × 1 row

LED Illumination Color
THWW4: Cool white
TLWW4: Warm white
SHY6: Yellow
SHR6: Red

Rated Voltage
2: 24V DC

Degree of Protection
S: IP54

Cover
3: Clear plastic
4: White plastic

LED Optics Specifications
Illumination Color Cool White Warm White Yellow Red

Luminous Intensity (typ.) (Single LED module) 5000 mcd 4500 mcd 2300 mcd 1800 mcd

Color Temperature (typ.)/Dominant Wavelength (typ.) 5500K 2800K 590 nm 625 nm

Reference Illuminance (typ.) at 
500 mm (clear cover)

 3 LEDs × 1 row 90 lx 60 lx 20 lx 20 lx

 6 LEDs × 1 row 170 lx 110 lx 40 lx 40 lx

12 LEDs × 1 row 330 lx 200 lx 75 lx 75 lx

24 LEDs × 1 row 560 lx 350 lx 125 lx 125 lx

Note: Illumination colors and illuminance may vary. Specifi cations shown in the above table are typical values and may vary depending upon actual 
environment.

Illumination Colors & Application Examples
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LF1B Series Illumination Units

Performance Specifications
Rated Voltage 24V DC (non-polarized)

Input Current (typ.)
(at the rated voltage)

LF1B-A 30mA
LF1B-B 60mA
LF1B-C 120mA
LF1B-D 240mA

Power Consumption (typ.)
(at the rated voltage)

LF1B-A 0.8W
LF1B-B 1.5W
LF1B-C 2.9W
LF1B-D 5.8W

Insulation Resistance 100MΩ minimum (500V DC megger)
Dielectric Strength 1000V AC, 1 minute (between live and dead parts)

Vibration Resistance (damage limits) Frequency: 5 to 55 Hz
Amplitude: 0.5 mm

Shock Resistance (damage limits) 1000m/s2

Operating Temperature –30 to +55°C (no freezing)
Operating Humidity 45 to 85% RH (no condensation)
Storage Temperature –35 to +70°C (no freezing)
Operating Atmosphere No corrosive gas
Life 40000 hours (The total illumination duration in which the luminance maintains a minimum of 70% of the initial value.)
Degree of Protection IP54

Material
End cover, conduit: polyamide
Cover: polycarbonate
Wire: US20276T AWG24 × 2C

Weight (approx.)

LF1B-A 95g
LF1B-B 125g
LF1B-C 165g
LF1B-D 255g

Do not use the LF1B illumination units in environments subject to corrosive gases, otherwise illuminance may deteriorate.• 

Dimensions

Internal Circuit

Fuse

Brown

Blue
(non-polarized) LED

Type No. A B C
LF1B-A 134 64 123
LF1B-B 210 140 199
LF1B-C 330 260 319
LF1B-D 580 510 569

15

3000
±20

9

Conduit

Wire: US20276T
 AWG24 × 2c (brown, blue)

35

2.
5

(7.4)

35
15

7

6

4.
2

27
.5

16

End Cover

R2.1

A
 (B)

C

LED Module

Cover

ø3
.5
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.7 SOFT STARTER & PUMP DEVICES

 DANFOSS MCD5 – MCD50021 + MODBUS COMMS 175G9000 –
Pump Soft Starter

 DANFOSS – LCP501-17560096 – External Keypad Kit

 IDEC – GT3A-4-AD24 + IDEC BASE – Emergency Pumping Mode Timer

 MULTITRODE – 2 off - 020130FSP-Shield – Single Point Probes

 VEGA – VEGABAR52-BR52XXCA1?HPMAS – Pressure Transmitter

 VEGA – VEGADIS62-DIS62XXKMAXX – Level Probe

 VEGA – VEGAWELL52-WL52XXA4AMD1DD1X – Level Probe

 VEGA – ADAPTOR 4 – Triclove Fitting For VEGABAR52
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Feature Benefit

AAC Adaptive Acceleration Control •  Automatically adapts to the chosen 
starting and stopping profile

Adjustable bus bars allow for both top and 
bottom entry (360–1600 A, 160–850 kW)

•  Space saving, less cable cost 
and easy retrofitting  

DC injection braking distributed evenly 
over three phases

•  Less installation cost and 
less stress on the motor 

Inside Delta (6-wire connection) •  Smaller soft starter can be selected 
for the application  

Log menus, 99 events and trip log provide
information on events, trips and performance • Eases analysis of the application 

Auto Reset •  Less down-time

Jog (slow-speed operation) •  Application flexibility

Second-order thermal model •  Allows motors to be used to their full 
potential without damage from overloading

Internal bypass contactors 
(21–215 A, 7.5–110 kW) 

•  Saves space and wiring compared to  
external bypass

•  Very little heat dissipates when running. 
Eliminates costly external fans, wiring  
or bypass contactors

Auto-start/stop clock •  Application flexibility

Compact size – amongst the smallest 
in their class

•  Saves space in cabinets and other 
application setups

4-line graphical display •  Optimum programming approach and 
setup for viewing operational status

Multiple programming setup 
(Standard Menu, Extended Menu, Quick Set)

•  Simplifies the programming, but still 
holding to maximum flexibility

Multiple languages •  Serving the whole world 

VLT® Soft Starter MCD 500
VLT® Soft Starter MCD 500 is a total motor starting solution. Current transformers measure motor current  
and provide feedback for controlled motor ramp profiles.

AAC, Adaptive Acceleration Control, 
automatically employs the best 
starting and stopping profile for the 
application.

Adaptive Acceleration Control means 
that for each start and stop, the soft 
starter compares and adapts the 
process to the chosen profile fitting to 
the application.

VLT® Soft Starter MCD 500 has a four 
line graphical display and a logic 
keypad making programming easy. 
Advanced setup is possible displaying 
operational status.

Three menu systems: Quick Menu, 
Application Setup and Main Menu 
provide optimum programming 
approach.

Power range: 
21 – 1600 A, 7.5 – 850 kW  
(1.2 MW inside Delta  Connection)
Versions for 200 – 690 VAC

Facts about our products

Perfect
match for:

– Pumps
– Conveyors
– Fans
– Mixers
– Compressors
– Centrifuges
– Mills
– Saws, and many more

MAKING MODERN LIVING POSSIBLE
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Fully featured Soft Starter for
motors up to 850 kW
 Total motor starting solution
 Advanced start, stop and 

protection features
 Adaptive Acceleration Control
 Inside Delta connection
 4-line graphical display 
 Multiple programming setup menus

Optional:
 Modules for serial communication:
 – DeviceNet
 – Profibus
 – Modbus RTU
 – USB
 Control Panel VLT® LCP 501
 PC software:
 – WinMaster
 – VLT® MCT10

Specifications
Mains voltage (L1, L2, L3)
   MCD5-xxxx-T5 200 VAC ~ 525 VAC (± 10%)

   MCD5-xxxx-T7 380 VAC ~ 690 VAC (± 10%) 
(in-line connection)

   MCD5-xxxx-T7 380 VAC ~ 600 VAC (± 10%) 
(inside delta connection)

Control voltage (terminals A4, A5, A6)
   CV1 (A5, A6) 24 VAC/VDC (± 20%)
   CV2 (A5, A6) 110~120 VAC (+ 10% / - 15%)
   CV2 (A4, A6) 220~240 VAC (+ 10% / - 15%)
Mains frequency 50/60 Hz (± 10%)
Rated insulation voltage to earth 600 VAC
Rated impulse withstand voltage 4 kV

Form designation Bypassed or continuous, semiconductor  
motor starter form 1

Short circuit capability
Coordination with semiconductor fuses Type 2
Coordination with HRC fuses Type 1
MCD500-0021B to 0215B Prospective current of 65 kA
MCD500-0245C Prospective current of 85 kA
MCD500-1200C to 1600C Prospective current of 100 kA

Electromagnetic capability (compliant with EU Directive 89/336/EEC)

EMC Emissions (Terminals 13 & 14) IEC 60947-4-2 Class B and  
Lloyds Marine No. 1 Specification 

EMC Immunity IEC 60947-4-2

Outputs

Relay Outputs 10A @ 250 VAC resistive, 5A  
@ 250 VAC AC15 pf 0.3

Programmable Outputs
   Relay A (13, 14) Normally open
   Relay B (21, 22, 24) Changeover
   Relay C (33, 34) Normally open
Analogue Output (07, 08) 0 – 20 mA or 4 – 20 mA (selectable)
Maximum load 600 Ω (12 VDC @ 20 mA) (accuracy  ± 5%)
24 VDC Output (16, 08) Maximum load 200 mA (accuracy  ± 10%)

Environmental
Protection MCD5-0021B ~ MCD5-0105B  IP 20 & NEMA, UL Indoor Type 1
Protection MCD5-0131B ~ MCD5-1600C  IP 00, UL Indoor Open Type
Operating temperature -10° C to 60° C, above 40° C with derating
Storage temperature - 25° C to + 60° C
Operating Altitude 0 – 1000 m, above 1000 m with derating
Humidity 5% to 95% Relative Humidity
Pollution degree Pollution Degree 3

Heat Dissipation
During start 4.5 watts per ampere

Dimensions
Current rating [A] Weight [kg] Height [mm] Width [mm] Depth [mm] Frame size

21, 37, 43 and  53 4.2
295 150

183
G168 4.5

84, 89 and 105 4.9 213
131, 141, 195 and 215 14.9 438 275 250 G2

245 23.9 460 390 279 G3
360, 380 and 428 35

689 430 302 G4
595, 619, 790 and 927 45
1200, 1410 and 1600 120 856 585 364 G5

 

Control Panel VLT® LCP 501
 Same user interface as MCD500 
 Plug & play with MCD500
 Copy paste of parameters
 Multiple monitoring set-up
 Door-mount kit – 3m cable
 IP65 (NEMA 12)

Three Adaptive Acceleration Control (AAC) start profiles; 
early, constant and late acceleration
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INSTALLATION INSTRUCTIONS: MCD MODBUS MODULE 
Order Code:   175G9000 

 

1. Introduction 
Danfoss soft starters can be controlled and monitored across an RS485 serial communication 
network using the Modbus RTU and AP ASCII protocols. 
 

For users requiring simple control of MCD 200 and MCD 500 soft starters using Modbus RTU or AP 
ASCII, the instructions below describe the installation and operation of the Modbus Module. 

MCD 3000 soft starters have AP ASCII protocol support built in - see the MCD 3000 Users Manual for 
details of message formats.  The MCD 3000 supports Modbus RTU control when used in conjunction 
with a Remote Operator. 

This document describes Modbus and AP ASCII messaging and Appendix A describes how to connect 
the Remote Operator and use it as a Modbus RTU or AP ASCII slave device. 
 

2. Installation 
1. Remove control power and mains supply from the soft starter. 

2. Attach the Modbus Module to the starter as shown. 

3. Apply control power to the soft starter. 
 

MCD 200  MCD 500 

��
��

��
��
���

 17
7H

A5
28

.10

 
 
 

Remove the Modbus Module using the following procedure: 

1. Disconnect the RS485 cable from the module. 

2. Remove control power and mains supply from the soft starter. 

3. Push a small flat-bladed screwdriver into the slots at the top and 

bottom of the module and depress the retaining clips. 

4. Pull the module away from the soft starter. 

 

��
��

�	
�


���

 
 

 
CAUTION 
Remove mains and control voltage from the soft starter before attaching or removing 
accessories. Failure to do so may damage the equipment. 
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3. Adjustment 
Network communication parameters must be set on the Modbus Module. DIP switch settings take 
effect on the power-up of the Modbus Module via the soft starter. 
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4. Connection 
For the Modbus Module to accept serial commands, a link must be fitted across terminals A1-N2 on 
MCD 200 Series starters. 

In order for the MCD 500 to accept commands from the serial network, the soft starter must be in 
Auto On mode and links must be fitted to terminals 17 and 25 to 18.   

In Hand On mode, the starter will not accept commands from the serial network but the starter's 
status can still be monitored.   

MCD 200 MCD 500 

17
7H

A3
26

.12

MCD 200

RS485
SERIAL PORT

B8 B7 B6

GND -+

MODBUS
MODULE

A1

N2

RS485
Modbus network
connection

MCD 500
(Auto On mode)

RS485 serial port

B8 B7 B6

+  GND  -

MODBUS
MODULE

RS485 
Modbus network 
connection

25

17

18

Stop

COM

Reset

17
7H

A5
32

.10

 
 

 

N.B.!: 
If MCD 500 parameter 3-2 Comms in Remote is set to Disable Comms in Remote, the 
starter will not accept start or stop commands from the serial network (the starter will 
still accept reset commands and allow status monitoring).   
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5. Network Status LED 
The Network Status LED indicates the state of the 

communications link between the module and the network. 

LED operation is as follows: 

LED

17
7H

A2
63

.11

 
 

Off On Flashing 

No connection or soft starter not 

powered up 

Communication active Communication inactive 

 

 

N.B.!: 
If communication is inactive, the soft starter may trip if the Communications Timeout 
function has been set on the module.  When communication is restored, the soft starter 
will require a Reset. 
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6. Modbus Register 
 

 

Register 

Address 

 

 

 

Type 

 

 

 

Description M
C

D
 2

0
1

 

M
C

D
 2

0
2

 

M
C

D
 5

0
0

 

M
C

D
 3

0
0

0
 

40002 Single Write 1 = Start     

Command  2 = Stop     

  3 = Reset     

  4 = Quick stop (coast to stop)     

  5 = Forced communication trip     

40003 Multiple Read Bit Description     

Starter 

status 

 0 to 3 1 = Ready     

   2 = Starting     

   3 = Running     

   4 = Stopping (including braking)     

   5 = Restart delay (including 

Temperature check) 

    

   6 = Tripped     

   7 = Program mode     

   8 = Jog forward     

   9 = Jog reverse     

  4 1 = Positive phase sequence (only valid if bit 

6 = 1).  Always = 0 

    

  5 1 = Current exceeds FLC     

  6 0 = Uninitialised 

1 = Initialised 

    

  7 Always = 0     

40004 

Trip Code 

Multiple Read See Trip Code table.     

40005 1 

Motor 

current  

Multiple Read Average 3 phase motor current (A)     

40006 

Motor 

temperature 

Multiple Read Motor temperature (thermal model)     

40007 Multiple Read Bit Description     

Product Type  0 to 2 Product parameter list version     

and Version  3 to 7  

1= MCD 3000 

4= MCD 200 

7 = MCD 500 

    

40008 

Serial 

Protocol 

Version 

Multiple Read       

40009 2 ~ Single Write Parameter 1-A (Motor FLC) to:     

Parameter  and Multiple   • MCD 500 Par. 20-6 (Pedestal Detect)     

management Read  • MCD 3000 Par. 60 (Min Run Frequency)     
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1 For MCD 500 models MCD5-0068B and smaller this value will be 10 times greater than the value 
displayed on the LCP.  

2 See the relevant soft starter literature for a complete parameter list.  The first product parameter 
is always allocated to register 40009. The last product parameter is allocated to register 40XXX, 
where XXX = 008 plus total number of available parameters in the product. 

 

N.B.!: 
The numbering of parameter options via serial communications differs slightly from the 
numbering displayed on the LCP.  Numbering via the Modbus Module starts at 0, so for 
Par. 2-1 Phase Sequence, the options are 1~3 on the LCP but 0~2 via the module. 
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7. Trip Codes 
 

Trip 

Code 

 

 

Trip Name 

M
C

D
 2

0
1

 

M
C

D
 2

0
2

 

M
C

D
 5

0
0

 

M
C

D
 3

0
0

0
 

1 Excess start time     

2 Motor overload (thermal model)     

3 Motor thermistor     

4 Current imbalance     

5 Frequency (Mains supply)     

6 Phase sequence     

7 Instantaneous overcurrent     

8 Power loss (Power circuit)     

9 Undercurrent     

10 Heatsink overtemperature     

11 Motor connection     

12 Input A trip (Auxiliary input A)     

13 FLC too high (FLC out of range)     

14 Unsupported option (Not available in 6-wire)     

15 Starter communication     

16 Network communication     

17 Internal fault     

23 EEPROM fail     

26 L1 phase loss     

27 L2 phase loss     

28 L3 phase loss     

29 L1-T1 Shorted      

30 L2-T2 Shorted      

31 L3-T3 Shorted      

33 Time-overcurrent (Bypass overload)     

35 Battery/clock     

36 Thermistor circuit     

255 No trip     
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8. Modbus Functions 
The Modbus Module supports the following Modbus functions: 

 03 Read multiple registers 

 06 Write single register 

Modbus broadcast functions are not supported. 

MCD 200 soft starters (including Remote Operator): 

 Read multiple registers 40003 to 40008 

 Write single register 40002 

MCD 500 soft starters: 

 Read multiple registers starting from 40003 up to a maximum of 125 register blocks 

 Write single register 40002 or 40009 to 40599 

 

N.B.!: 
A multiple read across register boundary 40008/40009 will result in a Modbus Error code 
05 at the Master. 
Modbus Module version 3 and earlier (serial number xxxxxx-3) can read a maximum of 
119 register blocks.  

 

8.1. Master Configuration 
For standard Modbus 11-bit transmission, the Master must be configured for 2 stop bits with No 
Parity and 1 stop bit for odd or even parity. 

For 10-bit transmission, the Master must be configured for 1 stop bit. 

In all cases, the Master baud rate and slave address must match those set on the Modbus Module DIP 
switches. 
 

Command: Start     

Message Starter 

Address 

Function Code Register 

Address 

Data CRC 

In 20 06 40002 1 CRC1, CRC2 

Out 20 06 40002 1 CRC1, CRC2 

      

Starter status: Running     

Message Starter 

Address 

Function Code Register 

Address 

Data CRC 

In 20 03 40003 1 CRC1, CRC2 

Out 20 03 2 (bytes) 3 CRC1, CRC2 

      

Trip code: Motor overload     

Message Starter 

Address 

Function Code Register 

Address 

Data CRC 

In 20 03 40004 1 CRC1, CRC2 

Out 20 03 2 (bytes) 2 CRC1, CRC2 
 
 

Download parameter from starter 

MCD 500: Read Parameter 1, Motor FLC (Parameter 1-1), 100 A 

Message Starter 

Address 

Function 

Code 

Register 

Address 

Data CRC 

In 20 03 40009 1 CRC1, CRC2 

Out 20 03 2 (bytes) 100 CRC1, CRC2 
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Upload parameter to starter 

MCD 500: Write Parameter 4, Current Limit (Parameter 1-4), set = 400% FLC 

Message Starter 

Address 

Function 

Code 

Register 

Address 

Data CRC 

In 20 06 40012 400 CRC1, CRC2 

Out 20 06 40012 400 CRC1, CRC2 
 
 

9. Modbus Error Codes 
Code Description Example 

01 Illegal function code Function other than 03 or 06 

02 Illegal data address Register number invalid 

03 Not readable data Register not allowed for data reading 

04 Not writable data Register not allowed for data writing 

05 Data boundary fault Multiple data transfer across data boundary or data size more than 

125 

06 Invalid command code e.g. writing "6" into 40003 

07 Illegal parameter read Invalid parameter number 

08 Illegal parameter write Invalid parameter number, read only, or hidden parameter 

09 Unsupported command Sending a serial command to MCD 500 with parameter 3-2 = 

Disable control in RMT. 

10 Local communication error Communication error between Modbus slave and starter 
 

 

N.B.!: 
Some of the above codes are different from those defined in the Modbus Application 
Protocol Specification available on www.modbus.org.  
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10. AP ASCII Protocol 
The message fragments used to communicate with the Modbus Module as an AP ASCII slave device 
are shown below. The message fragments may be assembled into complete messages as described 
in the sections that follow. 
 

 

N.B.!: 
Data must be transmitted in 8-bit ASCII, no parity, one stop bit.  

 

Message Fragment Type ASCII Character String or  

(Hexadecimal Character String) 

Send address EOT 

(04h 

[nn] 

[nn] 

[lrc] 

[lrc] 

ENQ   or 

05h) 

Send command STX [ccc] [lrc] ETX   or 

Send request (02h [ccc] [lrc] 03h) 

Receive data STX 

(02h 

[dddd] 

[dddd] 

[lrc] 

[lrc] 

ETX   or 

03h) 

Receive status STX 

(02h 

[ssss] 

[ssss] 

[lrc] 

[lrc] 

ETX   or 

03h) 

ACK (acknowledge) ACK 

(06h) 

or   

NAK (negative 

acknowledge) 

NAK 

(15h) 

or   

ERR (error) BEL 

(07h) 

or   

 

nn = two byte ASCII number representing the soft starter address where each decimal digit is 

represented by n. 

lrc = two byte longitudinal redundancy check in hexadecimal. 

ccc = three byte ASCII command number where each character is represented by c. 

dddd = four byte ASCII number representing the current or temperature data where each decimal digit is 

represented by d. 

ssss = four byte ASCII number. The first two bytes are ASCII zero. The last two bytes represent the nibbles 

of a single byte of status data in hexadecimal. 
 

10.1. Commands 
Commands can be sent to the soft starter using the following format: 

Send 

address 

 ACK  Send 

command

 ACK  

        

Possible error responses: 

 
 NAK (Invalid LRC) 

        

 = Master   = Slave (soft starter) 
 

Command ASCII Comment 

Start B10 Initiates a start 

Stop B12 Initiates a stop 

Reset B14 Resets a trip state 

Quick stop B16 Initiates an immediate removal of voltage from the motor. Any soft 

stop settings are ignored. 

Forced communication trip B18 Causes a communications trip 
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10.2. Status Retrieval 
Soft starter status can be retrieved using the following format: 

�,5

��5

��
��

�	
��
���

+�#�
�������

+�#�
��6����

�����7�
+�����

-#7�����8�,�����*������������0�#���

2�9����� 2�+��7��"9,'$
 

Request ASCII Receive Status (ssss) 

Trip code C18 See the trip code table. 

Starter status C22  Bit Description 

  0 to 3 1 = Ready 

   2 = Starting 

   3 = Running 

   4 = Stopping (including braking) 

   5 = Restart delay (including Temperature check) 

   6 = Tripped 

   7 = Program mode 

  4 1 = Positive phase rotation  (only valid if bit 6  = 1) 

  5 1 = Current exceeds FLC 

  6 0 = Uninitialised 

1 = Initialised 

  7 0 = Communications are OK 

1 = Communications device fault 
 

10.3. Data Retrieval 
Data can be retrieved from the soft starter using the following format: 

�,5

��5

��
��

�
��

��
��

+�#�
�������

+�#�
��6����

�����7�
'���

-#7�����8�,�����*������������0�#���

2�9����� 2�+��7��"9,'$  
 

Request ASCII Receive Data (dddd) 

Motor current D10 Requests motor current. The data is four byte decimal ASCII. Minimum value 

0000 A, maximum value 9999 A. 

Motor 

temperature 

D12 Requests the calculated value of the motor thermal model as a % of motor 

thermal capacity. The data is four byte decimal ASCII. Minimum value is 

0000%. Trip point is 0105%. 
 
 

SP127 Harts Road Indooroopilly SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS245 Active: 04/11/2015 Page 284 of 466



MCD Modbus Module Instructions  AP ASCII Protocol 

 MG.17.F5.02 - VLT® is a registered Danfoss trademark 11 

10.4. Calculating the Checksum (LRC) 
Each command string sent to and from the starter includes a checksum. The form used is the 
longitudinal redundancy check (LRC) in ASCII hex. This is an 8-bit binary number represented and 
transmitted as two ASCII hexadecimal characters. 

To calculate LRC: 

1. Sum all ASCII bytes 

2. Mod 256 

3. 2's complement 

4. ASCII convert 

For example Command String (Start): 
ASCII STX B 1 0 
or 02h 42h 31h 30h 
ASCII Hex Binary          
STX 02h 0000 0010 
B  42h 0100 0010 
1  31h 0011 0001 
0  30h 0011 0000  
  A5h 1010 0101  SUM (1) 
  A5h 1010 0101  MOD 256 (2) 
  5Ah 0101 1010  1's COMPLEMENT 
  01h 0000 0001  + 1 = 
  5Bh 0101 1011   2's COMPLEMENT (3) 
ASCII 5 B   ASCII CONVERT (4) 
or 35h 42h   LRC CHECKSUM 
The complete command string becomes: 

ASCII STX    B 1 0 5 B ETX 
or 02h    42h 31h 30h 35h 42h 03h 
To verify a received message containing an LRC: 

1. Convert last two bytes of message from ASCII to binary 

2. Left shift 2nd to last byte four bits 

3. Add to last byte to get binary LRC 

4. Remove last two bytes from message 

5. Add remaining bytes of message 

6. Add binary LRC 

7. Round to one byte 

8. The result should be zero 

Response or status bytes are sent from the starter as an ASCII string: 

STX [d1]h [d2]h [d3]h [d4]h LRC1 LRC2 ETX 
d1 = 30h 
d2 = 30h 
d3 = 30h plus upper nibble of status byte right shifted by four binary places 
d4 = 30h plus lower nibble of status byte 
For example status byte = 1Fh, response is: 

STX 30h   30h 31h 46h LRC1 LRC2 ETX 
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11. Appendix A - Modbus Control via Remote 
Operator 

To control a soft starter via an RS485 serial communications network using the Remote Operator, 
connect the Remote Operator to the network as described in the following sections. 

11.1. Grounding and Shielding 
Twisted pair data cable with earth shield is recommended. The cable shield should be connected to 
a GND device terminal at both ends and one point of the site protective earth. 
 

11.2. Termination Resistors 
In long cable runs prone to excessive noise interference, termination resistors should be installed 
between the data lines at both ends of the RS485 cable. This resistance should match the cable 
impedance (typically 120 Ω). Do not use wire wound resistors. 

Network Master
RS485

Remote Operator RS485 Soft Starter
(Module) RS485

GND

B8

B6

B7

B3

B1

B2

68 (B8)

69 (B6)

61 (B7)

GND GND GND

17
7H

A3
77

.11

120120 120 120

 
 

11.3. RS485 Data Cable Connection 
Daisy chain connection is recommended. This is achieved by parallel connections of the data cable at 
the actual device terminals. 

11.4. Remote Operator RS485 Network Connection 
Specifications 

Input impedance: 12 kΩ 
Common mode voltage range: - 7 V to + 12 V 
Input sensitivity: ± 200 mV 
Minimum differential output voltage: 1.5 V (with max loading of 54 Ω) 
 

11.5. Using the Remote Operator with MCD 200 
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11.6. Using the Remote Operator with MCD 500 
In order for the MCD 500 to accept commands from the serial network, the soft starter must be in 
Auto On mode and links must be fitted to terminals 17 and 25 to 18. 

The Modbus Module must be used as an interface between the soft starter and the Remote Operator.  
The DIP switches on the Modbus Module must be set as follows: 

  

1 Protocol = AP ASCII 

2 Address = 20 

3 Baud Rate = 9600 

4 Parity = No parity 

5 Timeout = No timeout 

1
2

3
4

5
6

ON
1

2
3

4
5

6

ON

+16

+8

+4

+2

+1

0

0

0

0

0

DIP SW
ITCH

 A
DIP SW

ITCH
 B

177HA543.10

1

2

3

4

5

 

  

The Remote Operator internal parameters must be set as follows: 

Parameter 1 (RS485 network baud rate) = set to match Modbus master 
Parameter 2 (RS485 network address) = unique number between 1 ~ 99 
Parameter 3 (RS485 network timeout) = set as required 
Parameter 4 (RS485 network protocol) = Modbus RTU 
Parameter 5 (Modbus protocol parity) = set to match Modbus master 

+ -

17
7H

A5
35

.10

MCD 500
(Auto On mode) REMOTE OPERATOR

RS485
Serial Port

B8 B7 B6 B1 B2 B3 B6 B7 B8

RS485 RS485

4-20 mA
Analog Output

B10 B11

4-20 mA

Supply Voltage
18~30 VAC/VDC

1 2

PO

GND

RS485 SERIAL COMMS
NETWORK CONNECTION

(MODBUS RTU)

+  GND  - -  GND  +-  GND  ++     - ~/+  ~/-

MODBUS MODULE

17

18

25

Stop

COM

Reset
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11.7. Using the Remote Operator with MCD 3000 
In order to operate correctly on the network, the MCD 3000 must be set for local operation only (i.e. 
set Parameter 20 = 2).  The Remote Operator's default communications protocol setting is AP ASCII.  
This must be changed to Modbus RTU. 

The RS485 Network Timeout setting on the Remote Operator applies to the link between the Remote 
Operator and the network.  This can be set to any value between 0 and 100 seconds. 
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The Serial Timeout setting on the MCD 3000 (Parameter 24) applies to communications between the 
Remote Operator and the MCD 3000.  See the MCD 3000 Operating Instructions for soft starter 
configuration details. 
 

11.8. Programming 
The Remote Operator must be configured to operate on the network.  In order to access 
Programming Mode, the Remote Operator must be powered up when the soft starter is not running. 
 

11.8.1. Programming Procedure 
1. To enter Programming Mode, hold down the Data/Prog pushbutton for four seconds. The 

default value of the first parameter will be displayed. 

2. Use the Data/Prog pushbutton to advance to the next parameter. 

3. Use the Stop/+ and Reset/- pushbuttons to adjust parameter values. 
 

Programming Mode closes when the Data/Prog pushbutton is pressed after Parameter 8. 

 

N.B.!: 
There is a 20 second timeout when the Remote Operator is in Programming Mode. 
Programming Mode will automatically close if no input is registered for 20 seconds. Any 
changes already made will be saved.  
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11.8.2. Programmable Parameters 
The Remote Operator offers the following programmable parameters: 

Parameter 

Number 

Description Default 

Setting 

Adjustable Range 

1 RS485 network 

baud rate 

4 

(9600 baud)

2 = 2400 baud 

3 = 4800 baud 

4 = 9600 baud 

5 = 19200 baud 

6 = 38400 baud 

2 RS485 network 

satellite address 

20 1 to 99 

3 RS485 network 

timeout 

0 seconds 

(= off) 

0 to 100 seconds 

4 RS485 network 

protocol 

1 

(AP ASCII) 

1 = AP ASCII protocol 

2 = Modbus RTU protocol 

5 Modbus protocol 

parity 

0 

(no parity) 

0 = no parity 

1 = odd parity 

2 = even parity 

3 = 10-bit transmission 

6 Motor FLC (A) 10 1 to 2868 

7 Analog output 

4 mA offset (%) 

100 80 to 120 

8 Start, Stop, 

Quick stop 

function disable 

0 0 = Remote Operator and Network start, stop, quick stop 

function enabled. 

1 = Remote Operator start, stop, quick stop function 

enabled. Network start, stop, quick stop function disabled. 

 

2 = Remote Operator start, stop, quick stop function 

disabled. Network start, stop, quick stop function enabled. 

 

3 = Remote Operator start, stop, quick stop function 

disabled. Network start, stop, quick stop function disabled. 
,   

9 Current ÷ 10 0 0 = off (required for models MCD5-0084B ~ MCD5-1600C) 

1 = on (required for models MCD5-0021B ~ MCD5-0068B) 

  Remote Operator Reset pushbutton is always enabled. 
  RS485 Network reset and forced communication trip functions are always enabled. 

 

N.B.!: 
Remote Operator Par. 9 Current ÷ 10  normalises the displayed current and analog 
output for models MCD5-0021B ~ MCD5-0068.  Use Par. 9 in conjunction with Par. 6 
Motor FLC as follows: 

1. Set Par. 6 to a value 10 times greater than the actual motor nameplate FLC 
(e.g. for actual FLC = 4.6 A, set Par. 6 to 46). 

2. Set Par. 9 = 1. 
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11.9. Troubleshooting 
The Remote Operator display and status indication LEDs can indicate abnormal operating and 
system conditions.   

Display 

Indication 

Problem Possible Solution 

nEt on 

display 

A loss of communication 

has been detected on the 

RS485 link to the network. 

The Remote Operator has an RS485 Network Timeout 

Protection setting (Parameter 3). This error is reported when 

no communication occurs for longer than the timeout setting.  

The system will become active as soon as communication is 

restored. 

To clear nEt from the display, press the Data/Prog pushbutton 

momentarily or send a Reset command from the network 

Master. 

SP flashing 

on display 

Soft starter is off and being 

programmed from the serial 

network. 

Finish soft starter network programming procedure and exit 

Programming Mode. 

 

12. Appendix B - Specifications 
 

Enclosure 

Dimensions  ...............................................................................   35 mm (W) x 157 mm (H) x 90 mm (D) 

Weight  .......................................................................................................................................   250 g 

Protection  .....................................................................................................................................   IP20 
 

Mounting 

Spring-action plastic mounting clips (x 2) 
 

Connections 

Soft starter  .............................................................................................................  6-way pin assembly 

Network  ..........................................................   5-way male and unpluggable female connector (supplied) 

Maximum cable size  ................................................................................................................   2.5 mm2 
 

Settings 

Protocol  .............................................................................................................  Modbus RTU, AP ASCII 

Address range  ...........................................................................................................................   0 to 31 

Data rate (bps)  .............................................................................................  4800, 9600, 19200, 38400 

Parity  ..............................................................................................................   None, Odd, Even, 10-bit 

Timeout  .....................................................................................................   None (off), 10 s, 60 s, 100 s 
 

Certification 

C      .............................................................................................................................   IEC 60947-4-2 

CE     ..............................................................................................................................   IEC 60947-4-2 
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Instructions: MCD Control Panel LCP 501 

Order Code:   175G0096 
 

1. Description 
The MCD 500 LCP can be mounted up to 3 metres away from the soft starter, 
allowing remote control and monitoring. The LCP is rated IP65 when mounted 
correctly in accordance with these instructions.  

2. Packing List 
 1 x LCP 4 x M3 x 16 Screw 
 1 x Cable, DB9, 3 metres 4 x M3 Flat washer 
 1 x Gasket, foam 4 x M3 Spring washer 
 1 x Instruction sheet 4 x M3 Nut 
  2 x Jack screw  

3. Specifications 
Maximum cable length 3 metres 
Protection IP65 and NEMA12 
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4. Mounting the LCP 
 

 

Models MCD5-0021 to MCD5-0105: The LCP can be removed or 
replaced while the starter is running.  It is not necessary to remove 
mains or control voltage. 
Models MCD5-0131 to MCD5-1600: The bus bar and/or heatsink are 
live whenever mains voltage is connected.  Remove mains and 
control voltage from the soft starter before removing the cover. 

 
 

1. Use the template to drill four mounting holes and two holes for the 
DB9 connector. 

2. Apply the foam gasket to the back of the LCP. 

3. Align the LCP over the holes and screw in place. 

17
7H

A6
14

.11
 

4. Plug the cable into the LCP and the soft starter.   

177HA615.10  177HA616.10  
MCD5-0021 to MCD5-0105 MCD5-0131 to MCD5-1600 
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5. Synchronising the LCP and the Starter 
 

The DB9 cable can be connected/disconnected from the LCP while the starter 
is running.   

The first time a LCP is plugged into a starter, the 
starter will copy its parameter settings to the LCP. 

  
New Display Detected 

If the LCP has previously been used with a MCD 500, the operator can select 
whether to copy the parameters to the starter, or to copy the MCD 500's 
parameter settings into the LCP.   

Select the required option using the [ ] and [ ] 
keys.  The selected option is surrounded by a 
dotted line.  Press [OK] to proceed with the 
selection.    

 Copy Parameters 
 Display to Starter 
 Starter to Display 

 

 

If the parameter software version in the LCP is different from the software 
version of the starter, only Starter to Display will be available.  

 

 

While the LCP is synchronising, only the [ ]  [ ] [OK] and [OFF] keys 
are enabled.  
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6. Mounting template 
Drill four mounting holes for screws (one in each corner) and two holes for 
the DB9 connector.   

 

Image is not to scale. 

Dimensions are given with faceplate removed.  

 

62 mm

68 mm

13 mm

13
6 

m
m

14
2 

m
m

13
 m

m

25 mm (x2)

4 mm  (x4)

17
7H

A6
13

.11
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VY®fSU

VcUUSVc TVgZU[_TTcV Q_T` |[cgUSV_Za ec\\

Vcg Yb gXX\_egT_YZ

`c ^a XVcUUSVc TVgZU[_TTcV egZ fc SUcd SZ_RcVUg\\O bYV

[cgUSVc[cZT Yb agUcU� RgXYSVU gZd \_WS_dU� \UY USfUTgZecU USe` gU

UgZd gVc ZYT XVYf\c[ bYV T`c gfVgU_YZ�VcU_UTgZT ecVg[_e [cgUSV_Za ec\\�

`c ^a _U gZ ceYZY[_eg\ UY\ST_YZ bYV g [S\T_TSdc Yb gXX\_egT_YZU

_Z g\\ gVcgU Yb _ZdSUTVO�

dRgZTgacU

g _a` X\gZT gRg_\gf_\_TO T`VYSa` [gP_[S[ YRcV\Ygd gZd RgeSS[ VcU_UT�

gZec Yb T`c ecVg[_e [cgUSV_Za ec\\

g cgUSVc[cZT dYQZ TY T`c \gUT dVYX T`VYSa` cPTVc[c\O U[g\\ [cgUSV_Za

VgZacU Q_T` `_a` geeSVgeO�

g YQ eYUTU bYV [g_ZTcZgZec T`gZ]U TY QcgV�bVcc ecVg[_e [cgUSV_Za ec\\

SZeT_YZ

`c `cgVT Yb T`c XVcUUSVc TVgZU[_TTcV _U T`c XVcUUSVc [cgUSV_Za ec\\ T`gT

TVgZUbYV[U XVcUUSVc _ZTY gZ c\ceTV_eg\ U_aZg\� `_U XVcUUSVc�dcXcZdcZT

U_aZg\ _U eYZRcVTcd _ZTY g UTgZdgVd YSTXST U_aZg\ fO T`c _ZTcaVgTcd

c\ceTVYZ_eU�

`c UcZUYV c\c[cZT _U T`c |[cgUSV_Za ec\\ Q_T` cPec\\cZT \YZa�

TcV[ UTgf_\_TO gZd `_a` YRcV\Ygd VcU_UTgZec� `c |[cgUSV_Za ec\\

_U g\UY cWS_XXcd Q_T` g Tc[XcVgTSVc UcZUYV� `c Tc[XcVgTSVc Rg\Sc egZ

fc d_UX\gOcd R_g T`c _Zd_egT_Za gZd gd^SUT[cZT [YdS\c YV XVYecUUcd R_g

T`c U_aZg\ YSTXST�

ce`Z_eg\ dgTg

cgUSV_Za VgZacU �b� \a fgVq�bcc ] g� \acc ] g

d�b_�^� bc__ XU_ac

[g\\cUT [cgUSV_Za VgZac c�b fgVq bc ] g d b�_^ XU_ac

cR_gT_YZ c�c\^ � YXT_YZg\\O SX TY c�c^

VYecUU ®TT_Za `Vcgd d [`\c� T`Vcgd bVY[ b

d `[^a� c� ¬gZacU bVY[ a^ YV

b©� ®TT_ZaU bYV T`c bYYd XVYecUU_Za

gZd XgXcV _ZdSUTVO

VYecUU Tc[XcVgTSVc �_c� b^c  d�_c� `ca  c

[f_cZT� UTYVgac gZd TVgZUXYVT

Tc[XcVgTSVc
�_c� [c  d�_c� b\]  c

cTV_cfUUXgZZSZa Z� `a

gTcV_g\U

`c QcTTcd XgVTU Yb T`c _ZUTVS[cZT gVc [gdc Yb `b] � � gUTc\\YO�

_�X\gTcd YV gXX`_Vc�ecVg[_e|� `c XVYecUU Ucg\ _U gRg_\gf\c _Z �

gU Qc\\ gU �

YS Q_\\ ®Zd g eY[X\cTc YRcVR_cQ Yb T`c gRg_\gf\c [gTcV_g\U gZd Ucg\U _Z

T`c ©eYZ®aSVgTYV© YZ YSV `Y[cXgac SZdcV QQQ�Rcag�eY[qeYZ®aSVgTYV�

YSU_Za RcVU_YZU

`c `YSU_ZaU gVc gRg_\gf\c gU U_Za\c e`g[fcV YV dYSf\c e`g[fcV RcVU_YZ

_Z X\gUT_e� UTg_Z\cUU UTcc\ YV g\S[_Z_S[�

`cO gVc gRg_\gf\c _Z XVYTceT_YZ VgT_ZaU SX TY ][ da^ fgVc Q_T` cPTcVZg\

c\ceTVYZ_eU�

\ceTVYZ_eU RcVU_YZU

`c _ZUTVS[cZTU gVc gRg_\gf\c _Z d_°cVcZT c\ceTVYZ_eU RcVU_YZU� XgVT bVY[

T`c TQY�Q_Vc c\ceTVYZ_eU Q_T` _� ac[ YV _� ac[ q � TQY XSVc\O

d_a_Tg\ RcVU_YZU Q_T` VY®fSU gZd YSZdgT_YZ _c\dfSU gVc gRg_\gf\c�

XXVYRg\U

`c _ZUTVS[cZTU gVc US_Tgf\c bYV SUc _Z `gNgVdYSU gVcgU gZd gVc gXXVYRcd

c�a� geeYVd_Za TY gZd � `c _ZUTVS[cZTU `gRc g\UY d_°cVcZT U`_X

gXXVYRg\U USe` gU c�a� � YV �

YS egZ ®Zd dcTg_\cd _ZbYV[gT_YZ YZ T`c cP_UT_Za gXXVYRg\U _Z T`c

©eYZ®aSVgTYV© YZ YSV `Y[cXgac SZdcV QQQ�Rcag�eY[qeYZ®aSVgTYV�

Xce_®egT_YZ U`ccT

V_cU`gfcV � [ Y`cZUTc_Z bb`� \\\]b e`_\Tge`q cV[gZO� QQQ�Rcag�eY[ ^a o `_\a`� �bbbaa\
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cd_cZSZa

_c cd_cZSZa dcU cVDTcU cVbY\aT ÐfcV dgU YXT_YZg\ c_ZUcTNfgVc

ZNc_ac� SZd cd_cZ[YdS\ YdcV ÐfcV c_ZcZ [_T dcV

cd_cZUYbTQgVc QgVc SZd cZTUXVce`cZdc[ � _Zc g\TcVZgT_Rc

cd_cZ[òa\_e`]c_T _UT dgU `cVUTc\\cVUXcN_®Ue`c cd_cZXVYaVg[[ �

\c]TV_Ue`cV ZUe`\SUU

\c]TVYZ_]� SZd ZUe`\SUUVgS[ _Z]g[[cVac`DSUc

b Tce]RcVf_ZdcV bÐV d U � e`Z_TTUTc\\cc

a cdcV]VgbT]\c[[cZ NS[ ZUe`\SUU dcV cPTcVZcZ ZNc_ac ]b

` VdSZaU]\c[[c NS[ ZUe`\SUU dcU gfc\Ue`_V[U

_ cdcV]VgbT]\c[[cZ bÐV XgZZSZaURcVUYVaSZaSZd _aZg\gSUagZa

cTg_\U NS[ c\c]TV_Ue`cZ ZUe`\SUU ®ZdcZ _c _Z dcV cTV_cfUgZ\c_TSZa

dcU cVDTcU gSb SZUcVcV Y[cXgac SZTcV QQQ�Rcag�eY[qdYQZ\YgdU�

_[cZU_YZU

ï

î

í

ÍÉ îé ³³

øïòðêþ÷

Ùc ß

( í ³³

øðòïîþ÷
( ê ³³

øðòîìþ÷

ÍÉ ìê ³³

øïòèïþ÷

Ùïc ß

( ëë ³³

øîòïéþ÷

_[cZU_YZU ^a

b `Vcgdcd RcVU_YZ d[gZY[cTcV eYZZceT_YZ [`\c

a `Vcgdcd RcVU_YZ b

` \gZac RcVU_YZ ^c

ZbYV[gT_YZ

YS egZ ®Zd bSVT`cV _ZbYV[gT_YZ gfYST T`c XVYdSeT \_Zc YZ YSV

`Y[cXgac QQQ�Rcag�eY[�

Z T`c dYQZ\Ygd UceT_YZ SZdcV QQQ�Rcag�eY[qdYQZ\YgdU OYSª\\ ®Zd bVcc

YXcVgT_Za _ZUTVSeT_YZU� XVYdSeT _ZbYV[gT_YZ� fVYe`SVcU� gXXVYRg\

dYeS[cZTU� _ZUTVS[cZT dVgQ_ZaU gZd [Se`�[Se` [YVc�

`cVc� OYS Q_\\ g\UY ®Zd gZd ®\cU bYV VY®fSU UOUTc[U gU

Qc\\ gU gZd ®\cU bYV YSZdgT_YZ _c\dfSU UOUTc[U�

ZUTVS[cZT Uc\ceT_YZ

_T` T`c ©®ZdcV© OYS egZ Uc\ceT T`c [YUT US_Tgf\c [cgUSV_Za XV_Ze_X\c bYV

OYSV gXX\_egT_YZ� QQQ�Rcag�eY[q®ZdcV�

YS egZ ®Zd dcTg_\cd _ZbYV[gT_YZ YZ T`c _ZUTVS[cZT RcVU_YZU _Z T`c

©eYZ®aSVgTYV© YZ YSV `Y[cXgac SZdcV QQQ�Rcag�eY[qeYZ®aSVgTYV�

YZTgeT

YS egZ ®Zd T`c gacZeO UcVR_Za OYSV gVcg YZ YSV `Y[cXgac

QQQ�Rcag�eY[�

Xce_®egT_YZ U`ccT

V_cU`gfcV � [ Y`cZUTc_Z bb`� \\\]b e`_\Tge`q cV[gZO� QQQ�Rcag�eY[^a o `_\a`� �bbbaa\
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Pressure measurement

Process pressure/Hydrostatic

VEGAWELL 52
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Take note of safety instructions for Ex applications
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which comes with every instrument. In hazardous areas you should take note of the appropriate regulations, conformity and

type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe

circuits. The permissible electrical values are stated in the certificate.
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1 Description of the measuring principle

Measuring principle

VEGAWELL 52 pressure transmitters work according to the hy-

drostatic measuring principle, which functions independently of

the dielectric properties of the product and is not influenced by

foam generation.

The sensor element ofVEGAWELL52 is the dry ceramic-capaci-

tive CERTEC
® measuring cell in two sizes. Base element and

diaphragm consist of high purity sapphire-ceramic®.

Thehydrostaticpressureof theproductcausesvia thediaphragm

a capacitance change in the measuring cell. This capacitance

change is converted into an appropriate output signal.

1
6

 µ
m 1

2

3

Fig. 1: Configuration of the CERTEC
® measuring cell with VEGAWELL 52

1 Diaphragm

2 Soldered glass bond

3 Base element

The advantages of the CERTEC
® measuring cell are:

l Very high overload resistance

l No hysteresis

l Excellent long-term stability

l Completely front flush installation

l Good corrosion resistance

l Very high abrasion resistance

Wide application range

VEGAWELL 52 is suitable for level measurement in deep wells

and ballast tanks as well as for gauge measurement in open

flumes. Typicalmedia are drinkingwater andwaste water as well

as water containing abrasive substances. All signal outputs are

available in 4… 20mA and 4… 20mA/HART - Pt 100.

In the 4 … 20 mA/HART - Pt 100 version, a temperature sensor

Pt 100 in four-wire technology is integrated in the transducer.

Power supply or processing are carried out via an external tem-

perature transducer.

Description of the measuring principle

Process pressure/Hydrostatic – Pressure measurement 3
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2 Type overview

VEGAWELL 52

Measuring cell: CERTEC
®

Media: drinking water and waste water

Process fitting: Straining clamp, screw connection, thread

Material process fitting:

316L

Material, suspension cable: PE, PUR, FEP

Material transmitter:

316L, 1.4462 (Duplex), each also with PE coating, PVDF, Titanium

Diameter transmitter:

depending on material and version at least 22 mm

Measuring range: 0… 0.1 bar up to 0 … 25 bar

Process temperature: -20… +80 °C (-4 … +176 °F)

Deviation: < 0.2 %, < 0.1%

Signal output: 4… 20mA, 4 … 20 mA/HART

Operation: depending on the version via PACTware/PC

Type overview

4 Process pressure/Hydrostatic – Pressure measurement
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3 Mounting instructions

Mounting position

The following illustration shows a mounting example for VEGA-

WELL 52. The VEGA price list contains suitable mounting brack-

ets under the section Accessories. With these parts, standard

mounting arrangements can be realised quickly and reliably.

Fig. 3: VEGAWELL 52 in a pump shaft with VEGABOX 02

VEGAWELL 52must be mounted in a calm area or in a suitable

protective tube. This avoids lateral movements of the transmitter

and the resulting corruption of measurement data.

Note:
As an alternative to fixing the transmitter, the use of a

measuring instrumentholder fromVEGA's lineofmount-

ing accessories is recommended.

Beside the connection and suspension cables, the suspension

cable also contains a capillary for atmosphericpressure compen-

sation. All versions can be shortened on site.

With VEGAWELL 52, the electronics is completely integrated in

the transmitter. The cable end can be lead directly to a dry con-

nectioncompartment.Pressure compensation is then carried out

via the filter element of the capillaries.

Note:
The pressure compensation housing VEGABOX 02 is

recommended for connectingVEGAWELL 52.

It contains a high-quality ventilation filter and terminals. A protec-

tive cover is optionally available for use outdoors.

Mounting versions

The following illustrations show the different mounting versions

depending on the instrument type.

Mounting with straining clamp

2

3

1

Fig. 5: Straining clamp

1 Suspension cable

2 Suspension opening

3 Clamping jaws

Mounting with screw connection

1

2

3

4

5

6

Fig. 6: Screw connection

1 Suspension cable

2 Seal screw

3 Cone bushing

4 Seal cone

5 Screw connection

6 Seal

Mounting instructions

Process pressure/Hydrostatic – Pressure measurement 5
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Mounting with housing and thread

2

3

1

Fig. 7: Housing with threadG1½ A

1 Housing

2 Seal

3 Thread

Mounting instructions

6 Process pressure/Hydrostatic – Pressure measurement
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4 Electrical connection

4.1 General requirements

The supply voltage range can differ depending on the instrument

version. You can find exact specifications in chapter "Technical

data".

The national installation standards as well as the valid safety

regulations and accident prevention rules must be observed.

In hazardous areas you should take note of the appro-

priate regulations, conformity and type approval certifi-

cates of the sensors and power supply units.

4.2 Power supply

Supply voltage and current signal are carried on the same two-

wirecable.The requirementson thepowersupplyarespecified in

chapter "Technical data".

The VEGA power supply units VEGATRENN 149AEx, VEGAS-

TAB 690, VEGADIS 371 as well as VEGAMET signal condition-

ing instruments are suitable for power supply.When one of these

instruments is used, a reliable separation of the supply circuits

from the mains circuits according to DIN VDE 0106 part 101 is

ensured.

4.3 Connection cable

In general

Anouterdiameterof5…9mmensures theseal effectof thecable

entry. If electromagnetic interference is expected, screened ca-

ble should be used for the signal lines.

The sensors are connected with standard two-wire cable without

screen.

In Ex applications, the corresponding installation regu-

lations must be noted for the connection cable.

4.4 Cable screening and grounding

If screened cable is necessary, the cable screen must be con-

nected on both ends to ground potential. If potential equalisation

currents are expected, the connection on the evaluation side

must be made via a ceramic capacitor (e.g. 1 nF, 1500 V).

4.5 Wiring plan VEGAWELL 52 - 4… 20mA

Direct connection

4

1

2

2

3

Fig. 8: Wire assignment, suspension cable

1 blue (-): to power supply or to the processing system

2 brown (+): to power supply or to the processing system

3 Shielding

4 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 9: Terminal assignment VEGABOX 02

1 To power supply or the processing system

2 Shielding
1)

Connection via housing

1
2

4

5

3

6

1

2

Fig. 10: Terminal assignment of the housing

1 To power supply or the processing system

2 Shielding
2)

Electrical connection

Process pressure/Hydrostatic – Pressure measurement 7

1)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
2)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.3
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4.6 Wiring plan VEGAWELL 52 - 4 … 20 mA/

HART - Pt 100

Direct connection

1

8

2

3

4

5

6

7

Fig. 11: Wire assignment, connection cable

1 blue (-): to power supply or to the processing system

2 Brown (+): to power supply or to the processing system

3 White: for processing of the integrated Pt 100 (power supply)

4 Yellow: for processing of the integrated Pt 100 (measurement)

5 Red: for processing of the integrated Pt 100 (measurement)

6 Black: for processing of the integrated Pt 100 (power supply)

7 Shielding

8 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

1

3

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 12: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 To power supply or the processing system (connectioncables resistance ther-

mometer Pt 100)

3 Shielding
3)

Connection via VEGABOX 02 with integrated temperature

sensor

1
2

3
4

-

-
+

m
A

+

1
2

1
2

1

2

3

–

–

+

+

Fig. 13: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
4)

Connection via housing

1
2

4

5

3

6

1

3

2

Fig. 14: Terminal assignment of the housing

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
5)

Electrical connection

8 Process pressure/Hydrostatic – Pressure measurement

3)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
4)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
5)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
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5 Operation

5.1 Overview

VEGAWELL 52 4… 20mA

VEGAWELL 52 - 4… 20mA has no adjustment options.

VEGAWELL 52 4… 20mA/HART - Pt 100

l Adjustment software according to FDT/DTM standard, e.g.

PACTware and PC

l HART handheld

5.2 Adjustment with PACTware

Connecting the PC to the signal cable

1

5

2

3

4

Fig. 15: Connection of the PC to VEGABOX 02 or communication resistor

1 PC with PACTware

2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)

3 VEGACONNECT 3 or 4

4 Communication resistor 250Ω

5 Power supply unit

Necessary components:

l VEGAWELL 52

l PC with PACTware and suitable VEGA DTM

l VEGACONNECTwith HART adapter cable

l HART resistor approx. 250 Ω

l Power supply unit

Note:
With power supply units with integrated HART resist-

ance (internal resistance approx. 250 Ω), an additional

external resistance is not necessary (e.g.VEGATRENN

149A, VEGAMET 381/624/625, VEGASCAN 693). In

such cases, VEGACONNECT can be connected paral-

lel to the 4… 20mA cable.

Operation

Process pressure/Hydrostatic – Pressure measurement 9
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6 Technical data

Materials and weights

Materials, wetted parts

- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex), 1.4462 with PE coating,

PVDF, Titanium

- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved, FFKM (Perlast G75S), EPDM

(A+P 75.5/KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR

- Cable gland on the transmitter 316L

- Process fitting 316L

- Straining clamp 1.4301

- Unassembled screw connection 316L, PVDF

- Threaded connection on the housing 316L

Materials, non-wetted parts

- Housing plastic PBT (Polyester), 316L

Weight approx.

- Basic weight 0.8 kg (1.764 lbs)

- Suspension cable 0.1 kg/m (0.07 lbs/ft)

- Straining clamp 0.2 kg (0.441 lbs)

- Screw connection 0.4 kg (0.882 lbs)

- Plastic housing 0.8 kg (1.764 lbs)

- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable

Measured value Level

Measuring range see product code

Recommended max. turn down 10 : 1

Output variable

4… 20mA

Output signal 4… 20mA

Signal resolution 2 µA

Failure signal < 3.6 mA

Max. output current 22mA

Run-up time 2 s

Step response time 100ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

4… 20mA/HART - Pt 100

Output signal 4… 20mA/HART

Signal resolution 2 µA

Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged (adjustable via PACTware)

Max. output current 22mA

Run-up time 15 s

Step response time 200ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature

integrated resistance thermometer Pt 100 according to DIN EN 60751

Range -50… +100 °C (-58… +212 °F)

Resolution 1 °K

Deviation for 4… 20mA version6)

Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Technical data

10 Process pressure/Hydrostatic – Pressure measurement

6)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.
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Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Deviation for version 4… 20mA/HART - Pt 1007)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the zero signal

- Turn down 1 : 1 < 0.05 %/10 K

- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K

- Turn down > 10 : 1 < 0.15 %/10 K

Outside the compensated temperature range

Average temperature coefficient of the zero signal

- Turn down 1 : 1 typ. < 0.05%/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Long-term drift of the zero signal < (0.1 % x TD)/year

Ambient conditions

Ambient temperature

- Connection cable PE -40… +60 °C (-40… +140 °F)

- Connection cable PUR, FEP -40… +85 °C (-40… +185 °F)

Storage and transport temperature -20… +80 °C (-4 … +176 °F)

Process conditions

Process pressure

Max. process pressure, transmitter
8)

- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)

- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)

- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)

Pressure stage, process fitting

- Unassembled screw connection 316L: PN 3, PVDF: unpressurized

- Thread on the housing PN 3

Product temperature, depending on the version

Technical data

Process pressure/Hydrostatic – Pressure measurement 11

7)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.

8)
Limited by the overpressure resistance of the measuring cell.3
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Suspension cable Transmitter Product temperature

PE All -20… +60 °C (-4 … +140 °F)

PUR All -20… +80 °C (-4 … +176 °F)

PUR PE coating -20… +60 °C (-4 … +140 °F)

FEP All -20… +80 °C (-4 … +176 °F)

FEP PE coating -20… +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz
9)

Electromechanical data

Suspension cable

- Configuration six wires, one suspension cable, one breather capillary, screen braiding,

foil,mantle

- Tensile strength ≥ 1200 N (270 pound force)

- Max. length 1000m (3280 ft)

- Min. bending radius 25mm (with 25 °C/77 °F)

- Diameter approx. 8mm (0.315 in)

- colour (non-Ex/Ex) - PE black/blue

- colour (non-Ex/Ex) - PUR, FEP blue/blue

Cable entry housing or VEGABOX 02 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm), 1 x blind stopperM20 x 1.5

Screw terminals for wire cross section 1.5mm² (AWG 16), screen up to 4mm² (AWG 12)

Supply voltage - 4… 20mA

Operating voltage 8… 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

1272

955

600

300

12 1816148 10 20 22 24 26 28 29 30 32 34 36

Ω 

V 

2

1

Fig. 16: Voltage diagram

1 Voltage limit

2 Operating voltage

Supply voltage - 4… 20mA/HART - Pt 100

Operating voltage 9.6 … 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

Technical data

12 Process pressure/Hydrostatic – Pressure measurement

9)
Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 17: Voltage diagram

1 HART load

2 Voltage limit

3 Operating voltage

Electrical protective measures

Protection

- Transmitter IP 68 (30 bar)

- Housing IP 66/IP 67

- VEGABOX 02 IP 65

Overvoltage category III

Protection class III

Existing approvals or approvals applied for

Gas explosion protection e.g. according to ATEX and IEC

Fire-damp protection e.g. according to ATEX

Overfill protection e.g. according toWHG

Ship approval e.g. according to GL, LRS, ABS, RINA

The available approvals can be selected via the configurator on www.vega.com.

Depending on the version, instrumentswith approvals can have different technical data. For these instruments, please note the corresponding

approval documents. They can be downloaded in the download section on www.vega.com.

CE conformity

EMC (2004/108/EG) EN 61326-1: 2006

LVD (2006/95/EG) EN 61010-1: 2001

Environmental instructions

VEGA environment management system certified according to DIN EN ISO 14001

You can find detailed information under www.vega.com.

Technical data

Process pressure/Hydrostatic – Pressure measurement 13
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7 Dimensions

VEGAWELL 52 - suspension cable 1
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Fig. 18: VEGAWELL 52 - suspension cable

1 TransmitterDuplex, with straining clamp

2 TransmitterDuplex for deepwells,with unassembledscrew connectionG1½A

(1½ NPT) and closing cap

3 TransmitterDuplex, with PE coating

4 Transmitter with screwed connection of PVDF

5 TransmitterTitanium/Titaniumwithglass leadthrough,with threadG1A (1NPT)

and plastic housing

VEGAWELL 52 - suspension cable 2
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Fig. 20: VEGAWELL 52 - suspension cable

1 Transmitter 316L, with straining clamp

2 Transmitter Titanium, with unassembled screw connectionG1 A (1 NPT)

VEGAWELL 52 - threaded fitting
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Fig. 22: VEGAWELL 52 - thread

1 Threaded fittingG½ innerG¼

2 Threaded fittingG1

Dimensions

14 Process pressure/Hydrostatic – Pressure measurement
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8 Product code

VEGAWELL 52

Approval

XX without

XM Ship approval

AX ATEX II 2G EEx ia IIC T6

AM ATEX II 2G EEx ia IIC T6 + Ship approval

AI IEC Ex ia IIC T6

Fastening / Material

X4 without

A4 Straining clamp / 1.4301(304)

GA Threaded fitting, unassembled G1½A PN3 / 316L

NP Threaded fitting, unassembled G1½A PN0,2 / PVDF

GC Threaded fitting, unassembled G1A PN3 / 316L

GK Thread G1½A PN3 / 316L with plastic housing

GV Thread G1½A PN3 / 316L w.hous. StSt (precision casting)

Version / Process temperature

A Suspension cable PE / -20...60°C

D Suspension cable PUR / -20...80°C

B Suspension cable FEP / -20...80°C 

Length

K 6 m suspension cable PE 

L 12 m suspension cable PE

M 27 m suspension cable PE

T individually selectable length (PE/PUR/FEP)

Transmitter material / Diameter

D Duplex 1.4462 / 32mm

V 316L / 22mm

K Duplex 1.4462 with PE coating / 35mm 

P PVDF / 44 mm

Seal measuring cell

1 FKM (VP2/A)

3 EPDM (A+P 75.5/KW75F)

P FFKM (Perlast G75S)

Measuring range

A rel. / 0...0.1 bar (0...10 kPa) 

B rel. / 0...0.2 bar (0...20 kPa)

C rel. / 0...0.4 bar (0...40 kPa)

D rel. / 0...1 bar (0...100 kPa)

E rel. / 0...2.5 bar (0...250 kPa)

F rel. / 0...5 bar (0...500 kPa) 

G rel. / 0...10 bar (0...1000 kPa)

2 abs. 0...2.5 bar (0...250kPa)

3 abs. 0...5.0 bar (0...500kPa)

Electronics

C 4...20mA

D 4...20mA/HART® + PT100 4-wire 

Deviation in characteristic

1 0.20

2 0.10

Transmitter options

X without

V for deep wells 

WL52.

Product code

Process pressure/Hydrostatic – Pressure measurement 15
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VEGA Grieshaber KG

Am Hohenstein 113

77761 Schiltach

Germany

Phone +49 7836 50-0

Fax +49 7836 50-201

E-Mail: info@de.vega.com

www.vega.com

You can find at www.vega.com

downloads of the following

l operating instructions manuals

l menu schematics

l software

l certificates

l approvals

and much, much more

Subject to change without prior notice 35400-EN-090130
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J & P Richardson Industries Pty Ltd

SP127 - Harts Road - O&M Manual(Doc).docx Date: 23 January 2013

3.8 TERMINALS & LINKS

 CLIPSAL – BP165/7 – Active Links

 CLIPSAL – L7 – Link

 CLIPSAL – L7A – Link

 DORE ELEC.– 165E12 – Link

 DORE ELEC.– 165E24 – Link

 PHOENIX CONTACT – AP-2 + AP2-TU – Cover Profile (Shrouding) + Carrier Plate

 PHOENIX CONTACT – FBS – Plug-In Bridge

 PHOENIX CONTACT – PIT 2.5 – Through Terminals

 PHOENIX CONTACT – PIT 2.5-MT – Disconnect Terminals (Grey)

 PHOENIX CONTACT – PIT 2.5-TWIN-TG – Fuse / Disconnect Terminals

 PHOENIX CONTACT – PS-5 – Test Plug

 PHOENIX CONTACT – UIK16 – Cathodic Protection Probe Terminals

 PHOENIX CONTACT – UK6N + PSB4 –
Cathodic Protection Test Terminals + Test Socket

 PHOENIX CONTACT – TCP 'x' A + UK6FSI/C –
Miniature Thermal Circuit Breaker

 PHOENIX CONTACT – UBE – Group Marker Carrier
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switchboard
accessories

An essential part of every switchboard

PANEL MOUNTED
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DESIGNED FOR EASY INSTALLATION   AND TROUBLE FREE PERFORMANCE

Blue Point is a name 

synonymous with switchboard 

accessories in Australia.

Established in 1936, the 

company specialised in producing 

bakelite products before expanding 

into the area of switchboard 

accessories.

In 1947 Blue Point introduced a 

product that is today regarded as 

the generic term for all connectors, 

the BP1.

Purchased by Gerard Industries 

in 1973 to complement the Clipsal 

range of brass bars, connectors, 

terminal bars and neutral link bars, 

Blue Point Products is Australia’s 

largest manufacturer of panel 

mounted accessories for domestic, 

commercial and industrial 

applications.

PANEL MOUNTED
switchboard 
accessories
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DESIGNED FOR EASY INSTALLATION   AND TROUBLE FREE PERFORMANCE

Designed for easy installation, 

the Blue Point product range 

consists of active, neutral and 

earth link bars, single connectors, 

as well as blocks and strips, in a 

wide range of sizes for commercial 

and industrial switchboards.

Drilling and tapping are 

carried out using state-of-the-

art computerised equipment 

that ensures the highest quality 

products.

Blue Point has an excellent 

reputation for specialising in 

jobbing work where “one-off” 

special bars are required.

For further information on the 

Blue Point range, please contact 

your Clipsal Representative or the 

Blue Point Factory. 
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BP165/7
500V 165A 7 Hole Link.

HEAVY DUTY LINKS

HE
AV

Y 
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TY
 L
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BP165/13ETP
Same as BP165/13 with electro tin-
plate link and screws.

BP350/7
500V 7 Hole Link. Incoming cables 
clamped with single grub screw. 
Supplied with Allen key. Two screws 
per take off tunnel. Black base and 
cover. 

Dimensions: 120 x 47 x 52mm. 
Terminal bar: 25.4 x 19 x 95.3mm. 
2 tunnels: 15.0mm diameter 
accommodate 120mm2 cables. 
2 tunnels: 9.5mm diameter 
accommodate 50mm2 cables. 
2 tunnels: 8.0mm diameter 
accommodate 35mm2 cables. 
1 tunnel: 5.5mm diameter 
accommodates 16mm2 cables. 
Mounting centres: 90 x 34mm. 
Available in red. 
Temperature rating 125°C maximum.

BP165/7

BP165/7ETP
500V 165A 7 Hole Link with tin-plate 
link and screws. Two screws per 
tunnel. Black unbreakable, 
transparent polycarbonate base 
and cover.

Dimensions: 100 x 43 x 40mm. 
Terminal bar: 16 x 16 x 76mm. 
2 tunnels: 9.5mm diameter 
accommodate 50mm2 cables. 
1 tunnel: 8.0mm diameter 
accommodates 35mm2 cable. 
2 tunnels: 7.1mm diameter 
accommodate 25mm2 cables. 
2 tunnels: 5.5mm diameter 
accommodate 16mm2 cables. 
Mounting centres: 71 x 29mm. 
Available in red.

BP165/7BW
500V 165A 7 Hole Back Wiring Link.

2 terminal tunnels: 9.5mm diameter 
accommodate 50mm2 cable, have 
single screw connection.
5 remaining terminals have 2 screws 
per tunnel. See BP165/7 above. 
Temperature rating: 120°C maximum.

BP165/13

BP165/13
500V 165A 13 Hole Link. Two screws 
per tunnel. Black unbreakable, 
transparent polycarbonate base and 
cover.

Dimensions: 120 x 47 x 52mm. 
Terminal Bar: 19 x 16 x 95.3mm. 
2 tunnels: 9.5mm diameter 
accommodate 50mm2 cable. 
5 tunnels: 6.4mm diameter 
accommodate 16mm2 cable. 
6 tunnels: 4.8mm diameter 
accommodate 10mm2 cable. 
Mounting centres: 90 x 34mm.   
Available in red. 
Temperature rating: 125°C maximum.

BP350/13

BP350/7

BP350/7ETP
Same as BP350/7 with electro tin-
plate link and screws.

BP350/13
500V 13 Hole Link. Incoming 
cables clamped with single grub 
screw. Supplied with Allen key. 
Two screws per take off tunnel. 
Black unbreakable, transparent 
polycarbonate base and cover. 

Dimensions: 120 x 47 x 52mm. 
Terminal bar: 25.4 x 19 x 95.3mm. 
2 tunnels: 15.0mm diameter 
accommodate 120mm2 cables. 
1 tunnel: 8.0mm diameter 
accommodates 35mm2 cable. 
8 tunnels: 5.5mm diameter 
accommodate 16mm2 cable. 
2 tunnels: 4.8mm diameter 
accommodate 10mm2. 
Mounting centres: 90 x 34mm. 
Available in red. 
Temperature rating: 125°C maximum.

BP350/13ETP
Same as BP350/13 with electro 
tin-plate link and screws.
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CLIPSAL 
NEUTRAL / ACTIVE / METER 
LINKS
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Clipsal Links are produced 
from Impact Resistant materials to 
prevent cracking in transit or during 
installation.

The transparent covers enable 
you to check wiring and locate the 
sealing screw at a glance. The 
sealing screw (nylon with brass 
insert) resists stripping. Voltage and 
amperage ratings are clearly marked 
on both the cover and brass bar.

All links are available with black 
or red covers and bases for neutral, 
active or meter applications as 
required by local authorities.

T-Type - 500 Volt 140 
Ampere

L4T35
500V 140A 4 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover.

L4T35R
500V 140A 4 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 28mm. 1 tunnel 
8.7mm diameter accommodate 
1 x 25mm2 cable. 
3 tunnels 7.7mm diameter 
accommodate 1 x 25mm2 cable. 
Certificate of Suitability No. CS2252N.

L4T35R

L7

Mini Links with Cover

500V 100A
2 screws per tunnel.

L5
500V 100A 5 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover.

L5R
500V 100A 5 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2. 
2 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2. 

L5BW
500V 110A 5 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover.

L5BWR
500V 110A 5 Hole Back Wiring 
Active Link. Red base and cover. 

Dimensions: 65 x 46 x 43mm.
Mounting centres: 46mm. 
5 tunnels, 7mm diameter 
accommodate 1 x 25mm2. 
Transparent black cover, with 
cut outs.

L6
500V 100A 6 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover.

L6R
500V 100A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
3 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable.

L6/25
500V 110A 6 Hole Neutral Link with 
2 screws per tunnel. Black base and 
cover.

L6/25R
500V 110A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
2 tunnels, 7.5mm diameter 
accommodate 2 x 25mm2  cable. 
1 tunnel, 5.5mm diameter 
accommodates 1 x 16mm2 cable. 
3 tunnels, 4.7mm diameter 
accommodate 3 x 10mm2 cable. 
Transparent black cover with 
cut-outs.

L7
500V 100A 7 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover.
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Mini Links Less Cover

500V 100A
Mounting centres: 46mm.

L5A
5 Hole - two screws per tunnel. 
Black base.

L8A

L8P

L14P

Brass Link Bars

500V 100A

L5P
5 Hole - two screws per tunnel. 
Length 41mm.

L6P
6 Hole - two screws per tunnel. 
Length 48mm.

L7P
7 Hole - two screws per tunnel. 
Length 54mm.

L6A
6 Hole - two screws per tunnel. 
Black base.

L6RA
6 Hole - two screws per tunnel. 
Red base.

L7A
7 Hole - two screws per tunnel. 
Black base. 

Overall dimensions: 57 x 30 x 26mm. 
Mounting centres: 46mm. 
Tunnel and cable detail same as L5 
to L7 Series Covered Links.

Standard Links Less 
Cover

500V 100A
Mounting centres: 59 - 67mm.

L8A
8 Hole - two screws per tunnel.

L10A
10 Hole - two screws per tunnel. 

L12A
12 Hole - two screws per tunnel.

L14A
14 Hole - two screws per tunnel.

L16A
16 Hole - two screws in 6 tunnels, 
and one screw in 10 tunnels.

L18A
18 Hole - two screws per tunnel in 6 
tunnels, and one screw in 12 tunnels. 

Overall dimensions: 80 x 32 x 22mm. 
Mounting centres: 59 - 67mm. 
Tunnel and cable detail same as L8 
to L18 Series Covered Links. 
All link bases are black.

L5A

L16P
16 Hole - two screws in 6 tunnels 
and one screw in 10 tunnels.

L18P
18 Hole - two screws in 6 tunnels 
and one screw in 12 tunnels. 

Brass bar section: 19 x 10mm tunnel. 
Cable detail same as L14 and L18 
Series Covered Links.

L10P
10 Hole - two screws per tunnel. 
Length 75mm.

L12P
12 Hole - two screws per tunnel. 
Length 80mm. 

Brass bar section: 13 x 10mm.
Tunnel and cable detail same as L5 
to L12 Series Covered Links.

L14P
14 Hole - two screws in 8 tunnels 
and one screw in 6 tunnels.

L8P
8 Hole - two screws per tunnel. 
Length 61mm.
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GST – NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE  PAGE 12  

TRADE PRICE LIST 2009 – 2010 

 Buzzers  -   IP44         SCHEDULE 1 
 

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R24AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R240 Flashing-Red 22mm  80 $26.62 
BZ30DC24 Flush 30mm  75 $53.24 
BZ30AC24 Flush 30mm  75 $53.24 
BZ30AC110 Flush 30mm  75 $53.24 
BZ30AC240 Flush 30mm  75 $53.24 
BZ80DC24 Flush 80mm  85 $53.24 
BZ80AC24 Flush 80mm  85 $53.24 
BZ80AC240 Flush 80mm  85 $53.24 
BZ82AC12 Surface 82mm  85 $53.24 
BZ82DC12 Surface 82mm  85 $53.24 
BZ82DC24 Surface 82mm  85 $53.24 
BZ82AC24 Surface 82mm  85 $53.24 
BZ82AC240 Surface 82mm  85 $53.24 
 

Sirens & Hooters -   IP44       SCHEDULE 1 
 

SCZDC24 Siren 100mm 105 $63.89 
TCZAC230 Siren   75mm 105 $90.51 
TSDAC220 Siren 123mm 120 $181.50 
TCZDC24 Hooter 135mm 105 $150.40 
TCZAC240 Hooter 135mm 105 $150.40 
 

 

Earth & Neutral Bars – 165 Amp & 250 Amp SCHEDULE 1 
 

•••• Earth Links = 2 Main Screws for – 2 Screws per Tunnel for 16mm Cable.  
 

 

  

 165 Amp  Bars  250 Amp  Bars 
No. of Holes Part No. Price  Part No. Price 
6 165E6 $8.53    
12 165E12 $10.45    
18 165E18 $13.43    
24 165E24 $18.76  250E24 $23.10 
30 165E30 $23.69    
36 165E36 $28.88  250E36 $34.65 
42 165E42 $30.94    
48 165E48 $33.00  250E48 $39.60 
54 165E54 $42.49    
60 165E60 $45.38  250E60 $54.45 
72 165E72 $50.88  250E72 $61.05 
80 165E80 $54.18    
84 165E84 $54.18  250E84 $65.01 
96 165E96 $75.35  250E96 $90.42 
108 165E108 $96.25    

Mounting Feet   Price Each 
   

E/NFEET  $1.42    

Siren Hooter 
 

 
 

 

  

BZ22 

 

BZ30 

 

BZ80 

 

BZ82 

EEEEEEEERRRRRRRROOOOOOOODDDDDDDD        

EEEEEEEERRRRRRRROOOOOOOODDDDDDDD        

250E24 

165E24 
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3.9 OTHER ACCESSORIES

 CLIPSAL – BP26 – LINE TAP - Bonding To Earthing Rod

 COPPER ROD – 13mm Diameter– Earthing Rod

 H.A. REED LOCKSMITHS – ENERGEX PADLOCK – Key No. 325 & S/S Shackle

 NESCO – ERB1 – Earth Rod Connection Box

 PULSE – N-203HS – Coax Plug

 R.F. INDUSTRIES – ANDREW - CNT400 – External Coax Cable

 R.F. INDUSTRIES – UNV – U Clamps

 TRIO – SMAM/NM/TL23 – Internal Coax Cable
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16 17

Medium Duty Neutral Bars 
With 2 x BP22 Line Taps 
Front Wiring

BPMD2/10 Series
Complete with 2 x BP22 Line Taps. 
13 x 9.5mm brass. 

All bars have 1-1/4 Whitworth screw 
with flat brass washer and 2 number 
BPMD2 Line Taps provided for 
incoming cables (16mm2). 
All 4mm diameter tunnels with single 
screw per tunnel for up to 6mm2 
cable. 
All tunnels are numbered. 
Two 4mm diameter countersunk 
recessed fixing holes. 
Back wired neutral bar.

Catalogue                               Single Screw                         Overall
Number                                        Tunnels                        Length (mm)

BPQL12                                            12                                     143
BPQL18                                            18                                     182
BPQL24                                            24                                     219
BPQL30                                            30                                     257
BPQL36                                            36                                     295
BPQL48                                            48                                     363
BPQL50                                            50                                     383
BPQL60                                            60                                     447

Catalogue                               Single Screw                         Overall
Number                                        Tunnels                        Length (mm)

BPMD2/3                                           3                                      105
BPMD2/4                                           4                                      111
BPMD2/5                                           5                                      121
BPMD2/7                                           7                                      135
BPMD2/9                                           9                                      150
BPMD2/10                                        10                                     157
BPMD2/12                                        12                                     174
BPMD2/15                                        15                                     195
BPMD2/18                                        18                                     219
BPMD2/20                                        20                                     235
BPMD2/24                                        24                                     268
BPMD2/25                                        25                                     275
BPMD2/30                                        30                                     313
BPMD2/36                                        36                                     357

Bare  Links  with  Mounting 
Blocks

BPQL Series
90A Link Bars with moulded 
mounting blocks. (BP165FD) 
Bar section 13 x 13mm. 

Temperature rating: 190°C maximum. 
Two 1/4” hexagon head studs for 90 
ampere cable lugs. 
All 5.5 diameter tunnels with single 
screw to accommodate up to 
16mm2 cables. 
All tunnels are numbered.

BP22

BPMD2/10

BPQL12

Line Taps
Line Taps can be drilled, tapped and 
fitted with screws on request.

BP22
Line Tap for 16mm2 cables. 

Overall length 30mm.

BP22ETP
As above but electro tin-plated.

BP24
Line Tap for 35mm2 cables. 

Overall length 35mm.

BP24ETP
As above but electro tin-plated.

BP25
Line Tap for 50mm2 cables. 

Overall length 44mm.

BP25ETP
As above but electro tin-plated.

BP26
Line Tap for 95mm2 cables. 

Overall length 50mm.

BP26ETP
As above but electro tin-plated.

BP28
Line Tap for 185mm2 cables.

Overall length 67mm.

BP28ETP
As above but electro tin-plated.
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INDUSTRIAL ELECTRICAL PRODUCT COMPANY

FAX: (03) 9312 6433 www.gvk.com.au 2

Part number Description

PIT03 Earth Pit, Plastic

Withstands over 5 tones

Lightweight (1.20Kg)

Lockable lid opened only with a security
key

Suitable for both paving a hot tar applica-

PIT DATA Dimensions (mm):

Description Diameter Depth

PR - plastic distribution pit External 430 630

Internal 340 550

LID DATA Kit Part Number

Description Diameter

5RLIDC - Comms Concrete Lid 390 PITVICKC

5RLIDS - Blank Steel Lid 390 PITVICKS

5RLIDE - Elec Concrete Lid 390 PITVICK

PITVICK

PITVICKS

Part number Description

ERB1
Earth Rod Cover, Cast

Aluminium

Hinged inspection lid.

Cable entry hole on side.

Ample space for conductors and clamps.

140mm L x 140mm W x 75mm H

SERVICE PITS & LIDS

EARTH PITS

NOTE ON ORDERING OF PITS
GVK have simplified the process of ordering pits by kitting them together with lids.
When ordering please where ever possible use the Kit Part Number.
The other part numbers are for individual parts should you require to buy them as
separate items.
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DATA SHEET

Coax Cable Connector N-203HS
N-201

Description

Straight Cable Plug Crimp

Suits Cables: LMR400 CNT400 BELDEN 9913

Technical Data
Electrical
Impedance 50 Ohm
Max Frequency 11 GHz

Mechanical & Environmental Data

Centre contact Crimp
Outer Contact Crimp
Mating 5/8" - 24 threaded coupling
Durability 500 matings
Coupling nut retention 100lbs Max
Cable Retention 40 lbs min
Tempreture Range -65° to 165° C
Vibration MIL-STD-202 Test Cond B
Salt Spray MIL-STD-101 Test Cond B
Thermal Shock MIL-STD-107 Test Cond B

Material Data

Parts Material
N-203HS N-201

Connector Body Brass Silver White Bronze
Centre contact Brass Gold Gold
Insulation Teflon - -
Gasket Silicone Rubber - -
Crimp Ferrule Anneald Copper Silver White Bronze

PC-40591-16

Plating
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UN V Series
UN V

Lig htw eig htrig hta ng leg a lva nisedcla m p.

Seetheta blebelow form ounting a pplica tions.

UN V2

Lig htw eig htrig hta ng lesta inlesssteelcla m p.

Seetheta blebelow form ounting a pplica tions.

UB Series

UB1

TheUB1a ntenna cla m psa resim pleU-Bolta ssem bliesw ith “teeth”,a roundtheinsideof

loca ting pla testopreventthea ntenna from slipping

orshifting oncem ounted. Tw osepa ra tecla m psillustra ted.

Seetheta blebelow forsug g estedm ounting a pplica tions.

Sta inlesssteelU-Bolta ssem bliesa lsoa va ila ble:UB2

F P Series
F P 1

TheF la tP la teSeriesa relig htw eig htg a lva nisedcla m psw ith sta inlesssteelU-boltsfor

m ounting in 90°orin-linea pplica tions.

Seetheta blebelow form ounting a pplica tions.

C LA M P S UB 1 UB 2 UN V UN V2 F P -1 F P -2

W eig htpercla m pkg 0.21 0.19 0.41 0.48 1.5 1.5

BodyF inish Zinc pla ted Sta inlessSteel G a lva nised Sta inlessSteel G a lva nised G a lva nised

F a stenerF inish Zinc pla ted Sta inlessSteel G a lva nised Sta inlessSteel Sta inlessSteel Sta inlessSteel

M in.boom sizem m 25 25 20 20 25
M in.sqboom size19

M in.boom size30

M a x.boom sizem m 5 2 5 2 5 2 5 2 5 0 5 0

A pplica tion
In-linem ounting sm a llcolinea r

a ndg roundpla nea ntenna s
M ountsm a lla ntenna s

in 90°a rra ng em ent
Rig hta ng lem ounting

ofa ntenna ortube

C opyrig htR F IndustriesP tyLtd2011.Subjecttocha ng ew ithoutnotice.

P-407 98 -44 rfi.com .a u1

M ounting H a rdw a re
A ntenna C la m ps
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5 “AS INSTALLED” DRAWINGS
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6 SERVICE & MAINTENANCE

This product is designed to operate under specific environmental, supply and load conditions.
Should these conditions change, consult a licenced electrician or electrical engineer before
operating this product.

These procedures are to be performed only by a licenced electrician as they may expose live
equipment.

The Switchgear and Control gear Assembly is essentially maintenance free, however the
following safety measures and routine maintenance is recommended.

Where fitted, ensure cabinet vents and filters are clear and clean.
During operation, ensure all doors and covers are secure and closed.
All faults are to be investigated and repaired by an appropriately licenced electrician.
All components to be operated in accordance with manufacturers data.
The protective devices within switchboards are designed to operate in the event of a short
circuit or overload condition. In the event of these devices operating under such conditions
the device or devices must be inspected and tested by a suitably trained person to ascertain its
condition prior to reconnecting the protective device to the supply.

Periodic checks should ensure

The switchboard is clean and free of any contaminants, which could reduce the
insulation properties of the switchboard.
All entries are sealed to ensure no vermin can enter.
There is no evidence of overheating, arcing or moisture.
The earthing system is maintained and is adequate to allow correct operation of
protective devices.
Insulation resistance is maintained to appropriate levels.
Check terminations for correct tension.
Test operation of protective devices.
Re-calibrate instrument loops as required.

Refer to AS-INSTALLED electrical drawings for details of protection equipment settings.

No special tools or equipment are required to perform routine maintenance.
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