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J & P Richardson Industries Pty Ltd

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

1 INTRODUCTION

These operating instructions cover the Old Toowoomba Road, Leichhardt (SP320) Sewage
pumping station electrical equipment supplied by J & P Richardson Industries Pty Ltd in
2012.

1.1 OPERATING INSTRUCTIONS

Normal operation of the pumping station is in the automatic mode with control by means of a
Multirode Multistart (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 normal (automatic) of 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 is designated with the following
mode selections NORMAL-RUN.

2.2 MANUAL EMERGENCY CONTROL

Each pumping unit can be run in manual emergency control from the common control section
by: -

a) Selecting the "RUN" 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
"NORMAL" position.

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

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

In the NORMAL / AUTOMATIC 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 & Outlets

3.3 Surge Protection & Fuses

3.4 Switches, Indicators & Pushbuttons

3.5 Power Supplies, Radio & PLC Devices

3.6 Instrumentation

3.7 Starters & Pump Devices

3.8 Lights & Fans

3.9 Terminals & Links

3.10 Other Accessories
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3.1 CIRCUIT BREAKERS, CHASSIS & ISOLATORS

 TERASAKI – CD2-30/18-3U – 30 Pole 250A Chassis

 TERASAKI – DSRCBH-10-30A – 10A 30mA 1P RCBO

 TERASAKI – DSRCBH-16-30A – 16A 30mA 1P RCBO0

 TERASAKI – DTCB6104C – 4A 1P Circuit Breaker

 TERASAKI – DTCB6106C – 6A 1P Circuit Breaker

 TERASAKI – DTCB6120C – 20A 1P Circuit Breaker

 TERASAKI – DTCB6304C – 4A 3P Circuit Breaker

 TERASAKI – DTCB6306C – 6A 3P Circuit Breaker

 TERASAKI – DTCB6332C – 32A 3P Circuit Breaker

 TERASAKI – DTCB6340C – 40A 3P Circuit Breaker

 TERASAKI – DTCBDC110C – 10A 1P Circuit Breaker

 TERASAKI – DTCBDC210C – 10A 2P Circuit Breaker

 TERASAKI – S125NJ3100+ T2HS Handle + Shroud – 100A 3P Circuit Breaker

 TERASAKI – S125GJ3100 – 100A 3P Circuit Breaker

 TERASAKI – BTSS2PE25033 – 250A Basic Transfer Switch

 TERASAKI – TL101CIP – Automatic Transfer Switch Controller

 SOCOMEC – SLB250 – 250A 3P Isolator
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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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1

1 - 6

Miniature circuit breakers

The range of miniature circuit breakers stocked by NHP 
fall into two categories.

Safe-T range which is the NEMA style zero point extinguishing
circuit breaker. This range covers 6 to 100 A in 1, 2, 3 and 4 pole
configurations with a short circuit rating of 6 kA.  Being a zero
point extinguishing circuit breaker minimal current limiting is
experienced during a short circuit.  This situation in the past has
been acceptable and was compensated for by designing a system
to cope with the high currents.

However as systems became more detailed and sophisticated
there was a need to find an alternative which would have
features allowing greater control than using fuses or zero point
extinguishing circuit breakers. This alternative was the Din-T
range of miniature circuit breakers.

Din-T miniature circuit breakers are a current limiting type device
with a wide range of short circuit capacities, current ratings and
curve types to choose from. Din-T circuit breakers are available
in 6, 10 and 15 kA from 0.5 to 125 A in 1, 2, 3, and 4 pole
configurations.

As a brief comparison of the current limiting abilities of the
Safe-T and Din-T circuit breakers, consider the graphs below.

Prior to miniature circuit breakers the most common device for
overcurrent and short circuit protection was a fuse.

Fuses however have major disadvantages such as:

n After overcurrent or short circuit the fuse had to be replaced.
In the case of a circuit breaker a reset only 
is required.

n Fuses could be replaced with different current ratings quite
easily to overcome apparent problems.

n During overloads in three phase systems “single phasing” can
occur when just one fuse blows.  Especially for motor loads,
this is a great disadvantage.

n Fuses deteriorate with age.
n Fuses have higher wattage losses.
The introduction of circuit breakers brought advantages such as:

n Less downtime – quick reset.
n High circuit integrity due to different curve types and

difficulty in interchanging different MCBs versus fuse
cartridges.

n Increased personal safety through lower risk of contact with
live parts.

n Simultaneous trip of all phases in a three phase system.
n No deterioration with age.
n Lower watts loss than a fuse.

These graphs indicate the three stages of arc formation, 
arc extinction and I2t let through values.

1. Instantaneous trip time (yellow stage) indicates fault
current levels just prior to magnetic trip mechanism
response. (7-10 In).

2. Magnetic response time (red stage) from time of
magnetic trip operation to time of arc being formed. 
Din-T style 1 millisecond, Safe-T style 3 milliseconds.

3. Arc extinction time (orange stage) from arc formation to
complete arc extinction. Din-T style 2 milliseconds, Safe-T
style 10 milliseconds.

Because total operating time of Din-T is much faster than Safe-T
style MCB, the level of let-through energy in MCB is dramatically
reduced.  This is demonstrated by the difference in the I2t areas
detailed above.

t (ms) t (ms)

I

 

0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

I2t for one
50 Hz-halfwave

I2t 

Current limiting
Din-T

Zero point extinguisher
Safe-T

I(
am
ps
)

Innovators in Protection Technology
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1 - 7

Miniature circuit breakers (cont.)
1

The NHP range of miniature circuit breakers features a complete
range of quality products for the protection of an electrical
installation against overcurrent, short circuit and
earth leakage.

The choice of miniature circuit breakers is influenced by:
(i) the magnitude of the prospective short circuit current

determined by

- the size of conductors,

- the capacity of the supply transformer,

- the distance between the transformer and the short 
circuit point.

(ii) The required selectivity or association of the upstream
circuit breaker or fuses and the downstream devices.

(iii) The earthing system and the maximum cable length.

(iv) The maximum nominal current required by the circuit.

(v) The expected initial current determined by the type of
load.

(vi) The application area and the specified standard.

Din-T miniature circuit breakers can offer 
an application solution in every area.
Supporting the Din-T series of circuit breakers are an 
assortment of accessories which complete the range, 
they include:

n Auxiliary and alarm switches
n Earth leakage modules type Din-Safe-M
n Earth leakage circuit breakers type Din-Safe-MCB
n Earth leakage safety switches type Din-Safe
n Earth leakage relays RD series
n Surge diverters
n Time switches
n DIN rail mountable meters
n Main switches
n Changeover switches
n Impulse relays
n Hour run meters
n DIN rail mount contactors
n Pilot lights
n Pushbuttons
n Busbar combinations and lugs
n Insulated and metal enclosures
n Shunt trips
n Undervoltage trips

Innovators in Protection Technology
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Miniature circuit breakers
Din-Safe single pole width residual 
current circuit breaker (RCBO)

1

■ Standards AS/NZS 61009
■ Approval N17482
■ One module wide (18 mm)
■ Short circuit, overcurrent and earth leakage protection
■ Short circuit protection 10 kA
■ Sensitivity 10 and 30 mA
■ Din rail mount
■ Suits CD chassis
■ Type “A” residual current device (AC/DC)

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Modules
(18mm)

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

Amp
rating
(A)

240
240
240
240
240
240
240
240
240
240
240
240
240
240

Voltage
(AC)

10 
10 
10
10 
10
10
10
10
10
10 
10 
10 
10 
10 

Short
circuit
(kA)

30 
30 
30 
30 
30
30
30
10 
10 
10 
10 
10 
10 
10 

Trip 
Sensitivity
(mA)

DSRCBH0630A
DSRCBH1030A
DSRCBH1630A
DSRCBH2030A
DSRCBH2530A
DSRCBH3230A
DSRCBH4030A
DSRCBH0610A
DSRCBH1010A
DSRCBH1610A
DSRCBH2010A
DSRCBH2510A
DSRCBH3210A
DSRCBH4010A

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 10 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 10 mA or 30 mA.

– The green/yellow 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

Note: Nuisance tripping may be experienced
in VFD and motor starting applications 
refer NHP.

i

i

i

i

Note: 1) Neutral not switched.
2) Will not accept side mounting accessories.

Available on indent only.i

Note: A 1.2 m long pigtail
lead is included as
standard.
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3

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

Tripping curves according to EN 60898

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

Curve C
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

The RCD (Residual Current Device) is a device intended to
protect people against indirect contact, the exposed conductive
parts of the installation being connected to an appropriate earth
electrode. It may be used to provide protection against fire
hazards due to a persistent earth fault current, without
operation of the overcurrent protective device.

RCDs having a rated residual operating current not exceeding 
30 mA are also used as a means for additional protection in case
of failure of the protective means against electric shock (direct
contact).

Working Principle
The main components of an RCD are the following:

■ The core transformer: which detects the earth fault current.

■ The relay: when an earth fault current is detected, the relay
reacts by tripping and opening the contacts.

■ The mechanism: element to open and close the contacts
either manually or automatically.

■ The contacts: to open or close the main circuit.

The RCD constantly monitors the vectorial sum of the current
passing through all the conductors. In normal conditions the
vectorial sum is zero (I1+I2=0) but in case of an earth fault, 
the vectorial sum differs from zero (I1+I2=Id), this causes 
the actuation of the relay and therefore the release of the 
main contacts.

Definitions related to RCDs
RCCB = Residual Current Circuit Breaker
without overcurrent protection.

RCBO = Residual Current Circuit Breaker
with overcurrent protection.

Breaking capacity
A value of AC component of a prospective current that an RCCB
is capable of breaking at a stated voltage under prescribed
conditions of use and behaviour.

Residual making and breaking capacity (I∆m)
A value of the AC component of a residual prospective current
which an RCCB can make, carry for its opening time and break
under specified conditions of use and behaviour.

What is an RCD?

Conditional residual short-circuit current (I∆c)
A value of the AC component of a prospective current which
an RCCB protected by a suitable SCPD (short-circuit
protective device) in series, can withstand, under specific
conditions of use and behaviour.

Conditional short-circuit current (Inc)
A value of the AC component of a residual prospective
current which an RCCB protected by a suitable SCPD in
series, can withstand, under specific conditions of use and
behaviour.

Residual short-circuit withstand current
Maximum value of the residual current for which the
operation of the RCCB is ensured under specified conditions,
and above which the device can undergo irreversible
alterations.

Prospective current
The current that would flow in the circuit, if each main
current path of the RCCB and the overcurrent protective
device (if any) were replaced by a conductor of negligible
impedance.

Making capacity
A value of AC component of a prospective current that an
RCCB is capable to make at a stated voltage under prescribed
conditions of use and behaviour.

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

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

Tripping time
The time which elapses between the instant when the
residual operating current is suddenly attained and the
instant of arc extinction in all poles.

Residual current (I∆n)
Vector sum of the instantaneous values of the current
flowing in the main circuit of the RCCB.

Residual operating current
Value of residual current which causes the RCCB to operate
under specified conditions.

Rated short-circuit capacity (Icn)
Is the value of the ultimate short-circuit breaking capacity
assigned to the circuit breaker. (Only applicable to RCBO)

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

Conventional tripping current (It)
A specified value of current which causes the circuit breaker
to trip within a specified time. 
(Only applicable to RCBO)
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

■ Type AC

■ Type A

The time-delay (in the presence of residual current)

■ RCDs without time delay: type for general use

■ RCDs with time delay: type S for selectivity

Type AC 1)  2)
The type AC RCDs are designed to release with sinusoidal
residual currents which occur suddenly or slowly rise in
magnitude.

RCDs classification according to EN 61008/61009

Type A 3)  4)
Certain devices during faults can be the source of non-
sinusoidal earth leakage currents (DC components) due to the
electronic components e.g. diodes, thyristors etc.

Type A RCDs are designed to ensure that under these conditions
the residual current devices operate on sinusoidal residual
current and also with pulsating direct current(*) which occur
suddenly or slowly rise in magnitude.

(*) Pulsating direct current: current of pulsating wave form which
assumes, in each period of the rated power frequency, the value 0 or a
value not exceeding 0.006 A DC during one single interval of time,
expressed in angular measure of at least 150º.

Residual current Tripping time

0.5 x I∆n

1 x I∆n

2 x I∆n

5 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Residual current Tripping time

0.5 x I∆n

1 x I∆n

2 x I∆n

5 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

1. For sinusoidal residual current

At point of wave 0°

0.35 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

2. For residual pulsating direct current

At point of wave 90°

0.25 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

At point of wave 135°

0.11 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Tripping curve type AC
1) Standard in Australia
2) Type A acceptable in Australia

Tripping curve type A
3) Standard in New Zealand
4) DSRCBH is type A.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data
Nuisance tripping

All DinSafe RCDs have a high level of immunity to transient currents, against
current impulses of 8/20 µs according to EN 61008/61009 and VDE 0664.T1.

Type A, AC...................................250 A 8/20 µs

Type S.......................................3000 A 8/20 µs

RCDs have a high level of immunity against alternating
currents of high frequency according to EN 61008/61009.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data
Use of an RCBO (DSRCBH)
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3

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

Product related information
Influence of temperature on RCBOs (DinSafe DSRCB)

The thermal calibration of the RCBO 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.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data
Tripping current as a function of the frequency

All RCDs are designed to work at frequencies of 50-60 Hz, therefore to work at different values, we must consider the variation of the
tripping sensitivity according to the tables below. It should be taken into consideration that there is a no tripping risk when pushing
the test-button, due to the fact that such action is made by means of an internal resistor with a fixed value.

RCBO DSRCBH  3)
Type AC 1) 10 Hz 30 Hz 50 Hz 100 Hz 200 Hz 300 Hz 400 Hz

30 mA 0.62 0.65 0.80 0.91 1.24 1.55 1.88

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59

300 mA 0.80 0.74 0.80 0.97 1.19 1.44 1.64

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 1.68

Type A 2)

30 mA 8.17 3.13 0.75 1.70 3.10 3.52 3.67

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 2.71

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 0.64

Notes: 1) The standard NHP/Terasaki type is the “type AC” in Australia, Type “A” in New Zealand.
2) The standard NHP/Terasaki DSRCBH single pole RCBO is “type A” in Australia and New Zealand.
3) The numbers in the table above are multipliers, e.g. A “DSRCD” at 50 hz has an 0.8 multiplier. 

Therefore a 30 mA, “type AC” RCD will trip at (0.8 x 30 mA) 24 mA.

The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the
device at rated current.  Power loss per pole:

Power losses

RCBO-Single pole DSRCBH
In (A) 6 10 13 16 20 25 32 40 50 63

Z (mOhm) 45.8 16.4 12.5 10.6 7.3 5.4 3.2 2.6 1.9 1.4

Pw (W) 1.65 1.7 2.1 2.7 2.9 3.3 3.4 4.2 4.8 5.6
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3

Din-T MCBs + RCDs Technical data
RCBO (DSRCB) let-through energy I2t

The benefit of an RCBO in short-circuit conditions, is its ability to reduce the 
value of the let-through energy that the short-circuit would be generating.

Din-T single pole width RCD (DSRCBH) 

Curve C

RCCB - Din-Safe safety switch (DSRCD)

RCBO - Din-Safe  (DSRCBH)

Dimensions in mm
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3

Din-T MCBs + RCDs Technical data

Standards

Magnetic tripping characteristics

Residual tripping characteristic  1)

Tripping time at I∆n Instantaneous

Selective

Rated current

Rated residual current I∆n

Calibration temperature

Number of poles versus modules

Rated voltage Un 2 P AC

3 P AC

4 P AC

Frequency

Maximum service voltage Ubmax

Minimum service voltage Ubmin

Power supply

Selectivity class

Rated making and breaking capacity (Im)

Residual making and breaking capacity (I∆m)

Conditional short-circuit capacity (Inc)

Conditional residual short-circuit capacity (I∆c)

Short-circuit capacity (Icn)

Grid distance (safety distance between two devices)

Isolator application

Insulation degree Insulation voltage

Shock voltage (1.2/50 ms)

Insulation resistance

Dielectric strength

Shock resistance (in x, y, z direction)(IEC 60077/16.3)

Vibration resistance (in x, y, z direction; IEC 60068-2-6)

Endurance electrical at Un, In

mechanical at Un, In

Protection degree (outside/inside electrical enclosure)

Self extinguish degree (according to UL 94)

Tropicalisation (according to IEC 60068-2, DIN 40046)

Pollution degree (acc. IEC 60947-1)

Operating temperature

Storage temperature

Terminals capacity Rigid cable min/max (Top)

Flexible cable min*/max (Top)

Rigid cable min/max (bottom)

Flexible cable min*/max (bottom)

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

Torque Top/Bottom

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

UVT

Shunt trip

Motor operator

Panelboard switch

Busbars systems Pin

Fork

Accessories

Dimensions, weights, # Poles

(HxDxW) 86x68xW             mm

Weight/unit

Package/unit

ms

ms

A

mA

°C

V

V

V

Hz

V

V

A

A

A

A

A

mm

V (DC)

kV

(mOhm)

V

°C/RH

°C

°C

mm2

mm2

mm2

mm2

Nm

g

IEC 61009-1

C

A

<300

-

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

10, 30

30

1

240 (1 P+N)

-

-

50/60

255

100

Bottom

3

10xIn

10000

-

-

10000

-

yes

500 2)

6 2)

1000 2)

2500 2)

40 g, 18 shocks 5 ms

2 g, 30 min, 0…80 Hz

10000

20000

IP 20 / IP 40

V2

+55/95 %

3

-5..+60

-25..+70

1/25

1/16

1/35

1/25

3

-

-

-

-

Bottom

Bottom

yes

1+N

18

350

1

DSRCBH

Overview Din-Safe RCDs

Device type definition

RCBO

Note: 1) Refer catalogue section for types.
2) Making sure that N-L and both flying leads are disconnected.

Rating/description Cat. No.

packaging
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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

1 - 16

Miniature circuit breakers
Din-T DC series
6 kA (0.5-63 A) interrupting capacity 'C' curve 
n Standard AS/NZS 60898
n Approval No. NSW 24265
n Current range 0.5-63 Amps, 1 and 2 pole
n DC voltage, 250 V 1 pole, 500 V 2 pole
n AC voltage, 230 V 1 pole, 400 V 2 pole
n Sealable and lockable handle
n DIN rail mounting
n Padlockable in OFF position
n Suits NC or CD type chassis
n Industrial applications

Operation
Din-T DC MCBs are equipped with a permanent magnet which aids arc extinguishing
under fault conditions, making this range of MCBs suitable for DC voltages up to 250 V
DC (1 pole) and 500 V DC (2 poles). Din-T DC MCBs are also suitable for AC voltages.
Polarity labelling must be respected due to permanent magnet in the MCB.

0.5

1

2

4

6

10

16

20

25

32

40

50

63

DTCBDC105C

DTCBDC101C

DTCBDC102C

DTCBDC104C

DTCBDC106C

DTCBDC110C

DTCBDC116C

DTCBDC120C

DTCBDC125C

DTCBDC132C

DTCBDC140C

DTCBDC150C

DTCBDC163C

Amps

Curve type: C (5 - 10 In)

Single pole Double pole

Cat. No.

0.5

1

2

4

6

10

16

20

25

32

40

50

63

DTCBDC205C

DTCBDC201C

DTCBDC202C

DTCBDC204C

DTCBDC206C

DTCBDC210C

DTCBDC216C

DTCBDC220C

DTCBDC225C

DTCBDC232C

DTCBDC240C

DTCBDC250C

DTCBDC263C

Amps Cat. No.

Notes: The line side is the ‘OFF’ or bottom side of the MCB, and connects to 
NC or CD chassis tee off’s.

Available on indent only.

For D
C

applic
ations

Technical data

Tripping characteristics

Dimensions

Technical data 

Accessories

Add-on RCD

Shunt trip

Auxiliary/alarm

Padlockable bracket

Link bars and terminals

Enclosures

Busbar chassis

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).
Half sinusoidal according to IEC 60068-2-27.

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.

Short circuit capacity (kA)
AC/DC acc. to EN 60898
Poles Max Icn (kA)

1

2

125/250 DC 10/6

250/500 DC 10/6

Section 3

3 - 6, 3 - 8

3 - 24

1 - 28, 1 - 29

1 - 36 to 1 - 38

1 - 32 to 1 - 35

1 - 45

1 - 44, 1 - 45

Section 2

2 - 52

Page

Page

DTCBDC
DC applications

i i

Innovators in Protection Technology

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 22 of 535



3 - 18

Din-T MCBs + RCDs Technical data
Use of standard MCB for DC use

Innovators in Protection Technology

3
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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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data
Text for specifiers

MCB Series Din-T DC
n According to AS/NZS 60898-2 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 1 pole is a module of 18 mm wide

n Nominal rated currents are: 

1P/2P - 0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A

4 P - 10/16/20/25/32/40/63 A

n Tripping characteristic: C - 1P and 2P, B - 4P

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

n The short-circuit breaking capacity is: 6 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 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: 1 P - 250 V, 2 P - 500 V, 4 P-880 V 
Poles in series

n Two position rail clip

n Mechanical shock resistance 40 g (direction x, y, z)
minimum 18 shocks 5 ms half-sinusoidal according 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

MCB Series Din-T 10H
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 1.5 module (27mm)

n Nominal rated currents are: 80/100/125 A

n Tripping characteristics: B, C, D

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

n The short-circuit capacity is: 10 kA

n Terminal capacity from 2.5 up to 70 mm2

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

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. It can be used as a main switch

n Maximum voltage between two phases: 440 V~

n Two position rail clip

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

n Extensions can be added

– Auxiliary contact

– Shunt trip

n Endurance:

– Mechanical: 10000 operations

– Electrical: 4000 operations
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Din-T MCBs + RCDs Technical data
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Innovators in Protection Technology

3

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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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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5 - 2

Innovators in Protection Technology

n TemBreak 2 MCCBs from 125 A frame to 400 A frame
are available with thermal magnetic protection.

n All standard 3 and 4 MCCB pole models have
adjustable thermal and magnetic trip characteristics.

n Earth leakage ELCB models have an adjustable thermal
dial and fixed magnetic characteristics.

3 Pole MCCB with Adjustable thermal and adjustable magnetic characteristics.

General

An adjustable magnetic characteristic allows short circuit protection to be matched to the load and supply
characteristics. For example, motor inrush current or generator short circuit current.

Lowering the short circuit tripping threshold can allow a higher earth-loop impedance in an installation
and provide end-of-cable protection with correct disconnection times.

Single pole MCCBs have fixed thermal and fixed magnetic characteristics.

Thermal magnetic protection units are especially suited to the following applications:

• Installations where harmonic distortion of current waveforms is likely. 
Thermal magnetic MCCBs inherently act on the RMS heating effect of current.

• DC circuits. Thermal magnetic MCCBs provide both DC overload and DC short circuit protection.
Magnetic trip currents, (Ii), quoted in this catalogue are expressed in AC RMS Amperes. The
instantaneous magnitudes of current required to operate the magnetic elements are higher than
the AC RMS values by a factor of √2 . When protecting DC circuits it is therefore recommended
that the Ii setting is reduced accordingly.

Thermal-Magnetic protection

MCCB Technical data
Operating characteristics – TemBreak 2

Thermal and magnetic adjustment dials.

Adjustable inverse time and 
instantaneous trip.

Innovators in Protection Technology

Thermal adjustment dial fitted to ZS
earth leakage CBs.
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Innovators in Protection Technology

Thermal magnetic protection
Operating characteristics

Innovators in Protection Technology

Single Pole MCCBs
Single pole models have fixed thermal and fixed magnetic characteristics.

Generator Protection
Generators may need specially modified protection characteristics, based on their short-circuit capability.
If a generator is capable of delivering short-circuit current greater than six times its full load current, a
standard TemBreak 2 thermal magnetic MCCB may be used, with Ii set at less than the available short-
circuit current. (Note that MCCBs, with fixed magnetic characteristics may not be suitable for this
application.)

A thermal magnetic MCCB with low instantaneous protection may be used where the generator short-circuit
current is less than six times its full load current. These are modified versions of the standard MCCB.

Four pole MCCBs with low instantaneous protection have protection on the neutral pole as standard. The
magnetic characteristic of MCCBs with low instantaneous protection is fixed at the following values:

Model Current Rating In (A)

E125 3xIn
S125 3xIn
S160 3xIn
E250 3xIn
S250 3xIn
E400 3.5xIn
S400 3.5xIn

Neutral Pole protection
Neutral pole protection is available as an optional extra on four pole thermal magnetic MCCBs. The thermal
and magnetic elements in the neutral pole are related to those in the phase poles as follows:

Phase Trip Threshold Neutral Trip Threshold

Thermal Ir (adjustable) IN (adjustable)= In
Magnetic Ii (adjustable) Ii (adjustable)

Motor protection
MCCBs feeding motors are often only required to provide protection from short-circuits. Overload
protection is provided by a dedicated thermal or electronic overload relay. Tembreak 2 MCCBs without
thermal protection elements are available for this application. Four pole MCCBs with magnetic trip only
have protection on the neutral pole as standard.
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Innovators in Protection Technology

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 can be set between 6 and 12 times on 125AF MCCBs with 20 A - 100 A trip units
Ii can be set between 6 and 10 times on 125AF MCCBs with  125 A trip units
Ii is fixed at 12 times on ZS125GJ 125AF ELCBs with 20 A – 100 A trip units
Ii is fixed at 10 times on ZS125GJ 125AF ELCBs with 125 A trip units
Ii can be set between 6 and 13 times on 250AF MCCBs with 20 A - 160 A trip units
Ii can be set between 6 and 10 times on 250AF MCCBs with 250 A trip units
Ii is fixed at 13 times on ZS250GJ 250AF ELCBs with 160 A trip units
Ii is fixed at 10 times on ZS250GJ 250AF ELCBs with 250 A trip units
Ii can be set between 6 and 12 times on 400AF MCCBs with 250 A - 400 A trip units

3. The thermal and magnetic dial settings can be set in between the number increments.

Thermal-Magnetic protection

Model, type and rated current of thermal elements

MCCB Technical data
Operating characteristics – TemBreak 2

Adjustment dials

Model Type Current Rating In (A)

S100 -GF 15, 20, 30, 40, 50, 60, 75, 100 1)

S100 -NF 15, 20, 30, 40, 50, 60, 75, 100 1)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125 1)

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

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

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

ZS125 -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 1)

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, 250

S250 -NJ 250

S250 -GJ 250

ZS250 -GJ 160, 250

H250 -NJ 250

L250 -NJ 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

Notes: 1) These MCCBs have fixed trip units (1, 2 pole types)

ZS ELCB netting dials
showing thermal
adjustment dial.
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Innovators in Protection Technology

MCCB Technical data
Operating characteristics – TemBreak 2
ZS Earth leakage circuit breakers

Voltage presence LED Trip indicator. The yellow button
pops up to the indicate tripping
due to residual current.
When the breaker is reset, the
button will retract.

Type A. Tripping is ensured for
residual sinusoidal AC in the
presence of residual pulsating DC 

Test button. Press the button to
test the residual current detection
and tripping system

Adjustable time delay for residual
current protection. Settings include
zero and non-trip (NT)

Adjustable residual current tripping
thresholds. 30 mA, 100 mA, 300 mA,
500 mA, 1000 mA and 3000 mA

Adjustable overload protection
IR can be set between 63 %
and 100 % of IN

Dielectric test device.
Remove the plug to allow
dielectric testing with the
ELCB closed (ON)

Switched or unswitched
neutral types stocked.
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S125 NJ 3 20

S125 NJ 3 32

S125 NJ 3 50

S125 NJ 3 63

S125 NJ 3 100

S125 NJ 3 125

Replaces: XS125NJ
Note: Check exact ratings or dimensions to suit your application requirement

36 kA
Current rating: 12.5 – 125 A

Interrupting capacity:

Voltage Icu Ics
AC use 380/400 36 36

DC use 250V 25 19

Trip unit:

Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (refer below)

Dimensions (mm)

Poles 3
H 155

W 90

D (less toggle) 68

Toggle cut-out 48

105 (on chassis)

TemBreak 2 Thermal magnetic type MCCB
S125NJ

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

Magnetic only MCCBs available on request.

S125NJ 3 Pole
Ampere 
Rating Adj. Ir 1) Adj. Im 1)
NRC Min - Max. Min - Max. Cat. No.

20 12.5 - 20 120 - 240

32 20 - 32 192 - 384

50 32 - 50 300 - 600

63 40 - 63 378 - 756

100 63 - 100 600 - 1200

125 80 - 125 750 - 1250

Cross reference table Section
Accessories 4
Application data 12
Characteristic curves 5
OCR/ Trip unit set-up 5
Motor starting 12
Selectivity & Cascade 12
Chassis 6
Dimensions and mounting 5

Base standards Approvals
IEC 60947-2 ASTA (UK,AUS)
AS/NZS 60947-2 Marine
EN 60947-2 Lloyd’s / UK
JIS C 8201-2-1 Ann. 1 ABS / USA
CE mark GL / Germany

BV / France
NK / Japan
DNV / Norway
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Replaces: XH125NJ, TL100NJ
Note: Check exact ratings or dimensions to suit your application requirement

TemBreak 2 Thermal magnetic type MCCB
S125GJ

65 kA
Current rating: 12.5 – 125 A

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 (refer below)

Dimensions (mm)

Poles 3 4
H 155 155

W 90 120

D (less toggle) 68 68

Toggle cut-out 48

105 (On chassis)

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

To obtain MCCBs that accept additional internal auxiliary 
circuits add “EA” to the end above the Cat. No.’s e.g.: 
S125GJ3125EA. Otherwise leave blank.
Refer 4 - 29 for more detail.
Refer NHP for availability.
Magnetic only MCCBs available on request.

S125GJ 3 Pole
Ampere 
Rating Adj. Ir 1) Adj. Im 1)
NRC Min - Max. Min - Max. Cat. No.

20 12.5 - 20 120 - 240

32 20 - 32 192 - 384

50 32 - 50 300 - 600

63 40 - 63 378 - 756

100 63 - 100 600 - 1200

125 80 - 125 750 - 1250

S125 GJ 3 20

S125 GJ 3 32

S125 GJ 3 50

S125 GJ 3 63

S125 GJ 3 100

S125 GJ 3 125

S125GJ 4 Pole
Ampere 
Rating Adj. Ir 1) Adj. Im 1)
NRC Min - Max. Min - Max. Cat. No.

20 12.5 - 20 120 - 240

32 20 - 32 192 - 384

50 32 - 50 300 - 600

63 40 - 63 378 - 756

100 63 - 100 600 - 1200

125 80 - 125 750 - 1250

S125 GJ 4 20

S125 GJ 4 32

S125 GJ 4 50

S125 GJ 4 63

S125 GJ 4 100

S125 GJ 4 125

Cross reference table Section
Accessories 4
Application data 12
Characteristic curves 5
OCR / Trip unit set-up 5
Motor starting 12
Selectivity & Cascade 12
Chassis 6
Dimensions and mounting 5

Base standards Approvals
IEC 60947-2 ASTA (UK,AUS)
AS/NZS 60947-2 Marine
EN 60947-2 Lloyd’s / UK
JIS C 8201-2-1 Ann. 1 ABS / USA
CE Mark GL / Germany

BV / France
NK / Japan
DNV / Norway
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Innovators in Protection Technology

TemBreak 2 MCCB Dimensions
E125-NJ, S125-NJ, S125-GJ, S100GF,
ZS125GJ

ASL: Arrangement Standard Line
HL: Handle Frame Centre Line

Front connected

Outline dimensions (mm)

Rear connected

Front connected with Motor Operator

Rear connected with Motor Operator

125 AF

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 33 of 535



5

5 - 61

Innovators in Protection Technology
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TemBreak 2 MCCB Dimensions
E125-NJ, S125-NJ, S125-GJ, ZS125GJ 
Plug-in versions (T2 PM Plug-in base)

ASL: Arrangement Standard Line
HL: Handle Frame Centre Line

Plug-in

Outline dimensions (mm)

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)

Note that the insulation plate (supplied as standard) must be fitted between the base and the backplate.

125 AF
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Internal accessories

Shunt trips Internal accessories are common for MCCBs 125 A to 630 A. All have screw terminals except
those indicated below with wire leads.

For 2, 3 and 4 pole MCCBs

110 V AC

230 – 240 V AC

400 – 415 V AC

12 V DC

24 V DC

48 V DC

110 V DC

230 V DC

Undervoltage Instantaneous operation 2)

trips 110 V AC

200 – 240 V AC

380 – 450 V AC

24 V DC

110 V DC

230 V DC

Time delayed operation (500 ms) – refer NHP

Auxiliary & General type  (2 A @ 240 V Inductive)

Alarm 1 C/O Auxiliary

switches 1 C/O Auxiliary – with 0.7 m wire leads

1 C/O Alarm

1 C/O Alarm – with 0.7 m wire leads

Heavy-duty type (4 A @ 240 V Inductive)

1 N/O Auxiliary

1 N/C Auxiliary

1 N/O Alarm

1 N/C Alarm

Micro switching type (very low voltages)

1 C/O Auxiliary

1 C/O Alarm

AX

AL

UV

SH
T2SH00A10TA 1)

T2SH00A20TA 1)

T2SH00A40TA 1)

T2SHOOD01TA 1)

T2SH00D02TA 1)

T2SH00D04TA 1)

T2SH00D10TA 1)

T2SH00D20TA 1)

T2UV00A10NTA

T2UV00A20NTA

T2UV00A40NTA

T2UV00D02NTA

T2UV00D10NTA

T2UV00D20NTA

T2AX00M3STA

T2AX00M3SWA

T2AL00M3STA

T2AL00M3SWA

T2AX00B1STA

T2AX00B2STA

T2AL00B1STA

T2AL00B2STA

T2AX00M3RTA

T2AL00M3RTA

Accessories to suit 125 A TemBreak 2

Notes: 1) Wire lead types available.
2) Refer NHP for time delay types.

Cat. No.
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MC

T2MC12A10NB

T2MC12A24NB

T2MC12D02NB

T2MC12D04NB

T2MC12D10NB

T2MC25A10NB

T2MC25A24NB

T2MC25D02NB

T2MC25D04NB

T2MC25D10NB

T2MM25L05A

T2MM25L15A

T2MM40S06A

T2MM40S21A

T12CAPLAB

T2 MC Motor operator
fitted to an MCCB

External accessories

Motor Suits MCCB types

E125, S125

110 V AC

230 – 240 V AC

24 V DC

48 V DC

110 V DC

H125, L125

110 V AC

230 – 240 V AC

24 V DC

48 V DC

110 V DC

Motor connection cable loom for Electrical interlocking

T2MC12 cable 500 mm 125/250 AF only

T2MC12 cable 1500 mm 125/250 AF only

600 mm loom for 125/250 AF - 400/630 AF

2100 mm loom for 125/250 AF - 400/630 AF

Motor options: Contact NHP for key locking and auto-reset.

MCCB identicication labels

Motor
Accessories

Accessories to suit 125 A TemBreak 2

operators
Cat. No.

Motor operators
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Variable depth 
T2HP handle

T2HS Variable 
depth  handle

HB

Suits MCCB types

E125, S125

Grey/black

Red/yellow

H125, L125

Grey/black

Red/yellow

Optional MCCB identification labels

E125, S125

Grey IP 55 handle + 357 mm shaft

Red/ yellow IP 55 handle  357 mm shaft

Escutcheon plate option: 100 mm2

90 mm T pin shaft for T2HS - no flexi coupling

Grey/ black IP65 handle + 420 mm shaft

Red/ yellow IP65 handle + 420 mm shaft

Grey IP 65 Metal handle + 357 mm shaft

Padlock attachment for T2HP/HS mechanism

T2HS handle shaft cam for trapped key interlocks

Optional MCCB identification labels

H125, L125

IP 55 handle + 357 mm shaft

Red/ yellow IP 55 handle + 357 mm shaft

Large escutcheon plate option: 100 mm2

90 mm T pin shaft for T2HS - no flexi coupling

Grey/ black IP 65 handle + 420 mm shaft

Red/ yellow IP 65 handle + 420 mm shaft

Padlock attachment for T2HP/ HS mechanism

T2HS handle shaft cam for Fortress and Prosafe locks

Optional MCCB identification labels

HS

T2HB12UR5BN

T2HB12UR5RN

T2HB25UR5BN

T2HB25UR5RN

T12CAPLAB

T2HS12R5GM

T2HS12R5RM

T2HSESC100

T2HS250SHAFT

T2HP12R6BN

T2HP12R6RN

T2HP12R6ME

T2HP25PALK

1499 7702

T12CAPLAB

T2HS25R5GM

T2HS25R5RM

T2HSESC100

T2HS250SHAFT

T2HP25R6BN

T2HP25R6RN

T2HP25PALK

1499 7702

T12CAPLAB

Door
interlocking
variable depth
handle

Door
interlocking
Direct
mounting,
fixed depth,
IP 54 1)

Accessories to suit 125 A TemBreak 2

External accessories

HP

Notes: 1) For direct mount handle escutcheon label fitting refer section 5 installation data.

Direct mount T2HB
handle with door
mounted
escutcheon plate.

Cat. No.
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Link Interlock – suitable for manual or motorised operation. Will 
handles. Suitable for front or rear connect type MCCBs

E125, S125

Common 3 or 4 pole right side section

3 pole left side section

4 pole left side section

MCCB identification labels

H125, L125

Common 3 or 4 pole right side section

3 pole left side section

4 pole left side section

MCCB identification labels

T2ML12RA 

T2ML12L3A 

T2ML12L4A

T12CAPLAB

T2ML25RA 

T2ML25L3A 

T2ML25L4A

T12CAPLAB

ML

Left section 3 or 4 pole
(T2ML12L4A shown)

Common right section
(T2ML12RA shown)

Link interlock on MCCBs, T2ML

Link interlock on MCCBs with motors and 
electrical interlocking cable T2MM

Accessories to suit 125 A TemBreak 2

Mechanical

accept

Interlocks

Link type

External accessories

Cat. No.

Notes: Handles supplied with shaft.
Refer to section 5 if MCCB labels are required or refer to NHP.
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Suitable for front or rear connection
E125, S125 MCCB types

3 pole

4 pole

H125, L125

3 pole

4 pole

Allows an MCCB to be mounted horizontally, vertically or diagonally. 

Accepts Motors and handles.

Suitable for 3 or 4 pole MCCBs

E125, S125 MCCB types

Interlock, less wire

MCCB identification labels

H125, L125

Interlock kit less wire

MCCB identification labels

Wire for above interlocks

Wire 1.0 M

Wire 1.5 M

MS

MW

T2MS123SFA

T2MS124SFA

T2MS253LFA

T2MS254LFA

T2MW12CA 1)

T12CAPLAB

T2MW25CA

T12CAPLAB

T2MW00SA 2)

T2MW00LA 2)

Cable interlock on MCCBs, T2MW

Slide interlock on
MCCBs, T2MS

Accessories to suit 125 A TemBreak 2

Manual operation, padlockable. Does not allow motors, handles or
other front mounted accessories to be fitted. 

Cable
interlock

Slide type
interlock

External accessories

Cat. No.

Notes: 1) Order one interlock kit for each MCCB.
2) One wire length will cover two MCCBs.
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Terminal Front connected MCCBs 

Covers Flush E125, S125 MCCB types

IP 20 1 pole cover set of 2

3 pole cover set of 2

4 pole cover set of 2

H125, L125

3 pole cover set of 2

4 pole cover set of 2

Short E125, S125

terminal 3 pole cover set of 2, 22 mm long

covers 4 pole cover set of 2, 22 mm long

Standard E125, S125

terminal 1 pole cover set of 2, 40 mm long

covers 2 pole cover set of 2, 40 mm long

3 pole cover set of 2, 40 mm long

4 pole cover set of 2, 40 mm long
H125, L125

3 pole cover set of 2, 40 mm long

4 pole cover set of 2, 40 mm long

T2CS121SG

T2CS123SG

T2CS124SG

T2CS253SG

T2CS254SG

T2CF123SSNBA

T2CF124SSNBA

T2CF121SLNG

T2CF122SLNG

T2CF123SLNG

T2CF124SLNG

T2CF253LLNG

T2CF254LLNG

CF

CF

CS
T2CS Flush IP20 Cover

T2CF Short terminal

Single pole terminal cover

T2CF Standard terminal
covers

Accessories to suit 125 A TemBreak 2

External accessories

Cat. No.
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4T2RC Rear connect
terminal cover

E125, S125

2 pole cover set of 2

3 pole cover set of 2

4 pole cover set of 2

H125, L125

3 pole cover set of 2

4 pole cover set of 2

A clip that provides additional terminal cover position locking and

also allows a sealing device to be fitted.

All sizes 125, 250, 400, 630 AF

Suits MCCB types

E125, S125

Interpole barrier (Qty 2)

H125, L125

Interpole barrier (Qty 2)

Toggle locks Non Captive: Fits up to 3 padlocks or a multiple lock device 

2, 3 and 4 pole E/S125 lock

1 pole S125NF lock

Captive: Allows a single padlock or multiple padlock device

E125, S125

For 3/4 pole MCCBs 1 x 8 mm hole

For 1 pole MCCBs, 1 x 8 mm hole

H125, L125

Lock with one 8 mm hole

ProSafe Allen-Bradley ProSafe locks can be used with T2HS variables depth handles. Refer NHP
lock option 3) for direct mounting handle options

E/S/H/L 125

Shot bolt lock HS handles AA code

Standard Key AA

Cam for T2HS handle shafts

T2CR122SG

T2CR123SG

T2CR124SG

T2CR253SG

T2CR254SG

T2CF00L

T2BA123SHA

T2BA253LHA

T2HL25B

UXKB0013A

T2HL12CAP

T2HLS125NFCAP

T2HL25CAP

TKNHPAA

TKNHPKEYAA

14997702

CR

BA

HL

T2CF locking clip

Inter pole barriers

Non captive lock
attachment

Captive lock attachment

Accessories to suit 125 A TemBreak 2

Terminal
covers rear
connect

Terminal cover
locking clip

Interpole
Barriers 1) 2)

External accessories
Cat. No.

Notes: 1) Line side interpole barriers or terminal covers must be installed with MCCBs.
2) Interpole Barriers are supplied with MCCBs as standard; 2 barriers with 3 pole MCCBs, and 3 barriers with 4

pole MCCBs. 
3) Key codes AA to ZA are available. Specify by changing the key code above.

HL

TKN

ProSafe key interlock and
cam
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E125, S125

1 set of 2 of straight bars

3 pole set of 6 straight bars

3 pole, set of 6 straight bars

4 pole set of 8 straight bars

H125, L125

1 set of straight terminal bars

3 pole, set of 6, flanged bars

4 pole, set of 8, straight bars
E125, S125

3 pole set of 6 terminals 50 mm2

4 pole set of 8 terminals 50 mm2

H125, L125

3 pole set of 6 clamps 35 - 120 mm2

4 pole set of 8 clamps 35 - 120 mm2

T2FB251BA

T2FB123BA

TRED0001

T2FB124BA

T2FB251BA

T2FB253BA

T2FB254BA

T2FW12S3A

T2FW12S4A

T2FW25L3A

T2FW25L4A

FB

FW

T2FW Tunnel clamp
terminals

T2FB Attached busbar

Extention Busbars

 

Accessories to suit 125 A TemBreak 2

External accessories

Cat. No.
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RP

UP

T2RP123SA

T2RP124SA

T2RP253LA

T2RP254LA

T2UPX3125

HBC3250L125

HBC3250R125

T2UPXE3250

T2SF25NTA

T2SW3P1251255K

T2SW3P125TC

T2CR Rear connect 
terminal cover

SF
PM
DR

T2RP Rear connect studs

T2SF OCR Seal kit. 
Suitable for a compression
seal device.

T2UPX Templug

Suits MCCB types

E125, S125 1)

3 pole kit, set of 6 studs

4 pole kit, set of 8 studs

H125, L125

3 pole kit, set of 6 studs

4 pole kit, set of 8 studs

TemPlug Suits MCCB types

TemPlug MCCB line-side plug-in attachment 

E125, S125

3 pole TemPlug, vertical

TemPlug, horizontal LHS

TemPlug, horizontal RHS

H125, L125

3 pole TemPlug, vertical (65 kA limit)

Templugs suit 6.3 mm busbar as standard, 10 mm types indent

125/250 A thermal magnetic

Refer ordering details 4 - 99 and section 8.

Draw-out MCCBs (refer NHP)

Metering Blocks E125, S125

125 A CT/V block 3P (5 A sec) 2)

Optional load-side terminal cover

Rear connect
terminal
studs

OCR sealing
cover

Accessories to suit 125 A TemBreak 2

External accessories

Cat. No.

Notes: 1) 125 A rear connect studs will not fit to S125NF single pole MCCBs.
S160NF single pole MCCBs will accept rear studs.

2) Additional data section 11.

SW

T2PM Plugin MCCB

T2SW Metering Blocks
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Pole fillers E/S/H/L125

Pole filler 1 strip for a 46 mm high cut-out 1)

Pole filler, 30 mm wide for a 104 mm cut-out

DIN Rail Allows a 125 AF MCCB to be mounted on standard 35 mm DIN rail
Adaptor E125, S125

Metal DIN rail adaptor

Door flange Provides an attractive panel cut-out surround for MCCBs or motors

Suits MCCB sizes

E/S/H/L125

MCCB IP 30 gland and gasket

MOTOR   IP 30 gland and gasket 

A kit that allows an MCCB to be mounted directly onto a door

2 pole kit E125, S125

3 pole kit E125, S125

4 pole kit E125, S125

H125, L125

3 pole kit H125, L125

4 pole kit H125, L125

125/250 AF left side

125/250 AF right side

DTPF

XAB2

T2DA12B

T2DF40A

T2DM40A

T2FP12S2B

T2FP12S3B

T2FP12S4B

T2FP25L3A

T2FP25L4A

T2TF25LGA

T2TF25RGA

DA

-

FP

TF

PF

T2PF Pole fillers

T2DF/DM Door flange

T2TF Wire lead
terminal block

T2DA DIN rail adapter

Notes: 1) 1 strip is 8 off, 9mm segments. Order 2 strips for each 125 A MCCB.

Accessories to suit 125 A TemBreak 2

Door
mounting
flush plate

Wire lead
terminal
block

External accessories

Cat. No.

Door mounting
flush plate
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T2HS HANDLEST1HS / T2HS HANDLES

WERPO TIONTEC PROWER

22

1300 NHP NHP     nhp

2

.com.au1300 NHP NHP     nhp 0800 NHP NHP     nhp-nz.com0800 NHP NHP     nhp
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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

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 47 of 535



7 - 36

7

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.
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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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Temlogic 2 TL101 Controller Manual

1

1.0 WORKING PRINCIPAL

The Temlogic 2 TL101 automatic transfer switch controller will control & supervise the primary &
secondary power of an installation and initiate transferring of the mains to a back-up source in the

event of main source interruption. The utility changeover, from one power source to the other can be

fully automatic or manually operated. The logic controller includes all necessary features to monitor
energy distribution systems or generating sets, and relative transfer equipment, such as contactors,

motorised circuit breakers and changeover switches.

The automatic transfer takes place when predefined conditions entered by the user take place such
as,

The need for a reliable power source

Power supply voltage/frequency etc. not falling within programmed limits

The need to use the most economical power source

The unit is simply programmed from the front panel with visual led indication and can be remotely

monitored via a Modbus networkò The circuit breakers can be manually controlled using the function

keys on the front face of the controller. The list below details typical applications.

Utility-utility, utility to generator or generator to generator

changeover

Control of motorised circuit breakers, motorised switches
or contactors

Generator management with automatic test and rotation

emergency

Three phase, two phase or single-phase voltage controls
L-L voltage and/or L-N voltage control

Controls of minimum voltage, maximum voltage, phase

loss, asymmetry, minimum frequency, maximum
frequency, with independent enable and delay

2.0 TECHNICAL FEATURES

Flush mount 144*144 mm housing

Plug in removable connections

AC Rated auxiliary power supply: 220-230-240VAC

DC Rated auxiliary power supply: 12-24-48VDC

Phase to phase voltage measure inputs: 80-800VAC

Voltage transformer programming

TRMS voltage measure

Frequency measurement 45-65Hz

Control function: phase sequence, phase loss, max/min voltage,

asymmetry, max/min frequency

Two displays for voltage/frequency viewing

8 digital programming inputs

7 relay programmable outputs

RS232 interface
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3.0 UNIT OPERATING FEATURES

3.1 Operating Characteristics

Choice of single, two, three-phase lines with or without neutral
Supported applications include mains-mains, mains-genset and genset-genset
Controls include

- Phase loss
- Phase sequence
- Min/Max voltage
- Asymmetry
- Min/Max Frequency

Statistical data logging
- Number of automatic/manual transfers of line 1 & 2
- Number of incomplete transfers of line 1 & 2
- Time of line 1 & 2 voltage out of limits
- Time of line 1 & 2 voltage normal
- Time of utility power supply on line 1 & 2
- Time of no utility power supply

Event logging with time and date entry: source of automatic transfer control,
automatic/manual & incomplete transfer controls, operating mode change and setup data
variations
Data and event storage in non-volatile ferromagnetic memory
keypad setup
Modbus RTU and ASCII communication protocols

3.2 Programmable functions

Automatic test
Transfer strategy
Signal & genset starting supervision
Two generator rotation
Principle line selection
Secondary loads disconnection
Before & after transfer indication

3.3 Transfer equipment capability

Contactors
Motorised circuit breakers
Motorised changeover switches
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4.0 TECHNICAL CHARACTERISTICS

Auxiliary power supply
DC supply operating limits 9…70VDC (Us=12-24-48VDC)
AC supply operating limits 187…264VAC (Us=220-230-240VAC)

Frequency 45…65Hz
Power consumption max. 6VA (Us=240VAC)

Power dissipation max 2.8W (Us= 240VAC or Us=48VDC)
Current consumption max 420mA at 12VDC; 200mA at 24VDC

Micro-breaking immunity time 50ms
Voltage inputs

Rated voltage Ue 690VAC phase-phase (400VAC phase-neutral)
Measure limits 80…800VAC phase-phase

Frequency limits 45…65Hz
Type of measure TRMS (True Root Mean Square value)

Measure input impedance >1.1M phase-phase; >0.5M phase-neutral
Type of connection One, two or three phase

Measure error Class 0.5 ±0.25% f.s. ±1digit
Digital inputs

Number of inputs 8 (all programmable)
Type of input Negative
Input current 9mA

Input signal “0” state 1.5 (2.9V typical)
Input signal “1” state 5.3 (4.3V typical)

Input signal delay 50msec
Relay outputs

Number of outputs 7 (all programmable)
Number of control outputs for circuit breaker closing and pre-

charging
2 (1 N/O – 12A/230VAC) (relay contacts with 16A

capacity in AC1)
Number of control outputs for circuit breaker closing 2 relays (1 N/O – 8A/230VAC)

Number of control outputs for generating set 1 relay (1 N/O – 8A/230VAC)
Number of spare outputs 1 relay (1 C/O – 8A/230VAC)
Number of alarm outputs 1 relay (1C/O – 8A/230VAC)

Max current 1.2 and 2.2 terminals 12A

Communication interfaces
RS232 serial port Programmable baud-rate 1200…38400 bps Connection with RJ6/6 jack

RS485 serial port (NON STANDARD)
Opto-isolated, programmable baud-rate 1200…38400 bps

Plug-in / removable terminal connection
Real time clock (NON STANDARD)

Time of backup energy Capacitor (Super Cap)
Operating autonomy without power supply 7 days

Insulation
Rated insulation voltage Ui 690V

Ambient conditions
Operating temperature -20…+60°C
Storage temperature -30…+80°C

Relative humidity <90%
Pollution degree maximum 2

Connections
Type of terminal Plug-in / removable

Conductor section min / max 0.02…2.5 mm (24 – 12 AWG)
Tightening torque 0.5 Nm (4.5 lbin)

Housing
Material LEXAN 3412R thermoplastic
Version Flush mount

Dimensions l x h x d 144 x 144 x 94mm
Degree of protection IP41 on front, IP20 rear

Weight 950g

Table 1: Technical characteristics
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5.0 FRONT PANEL DESCRIPTION

The TL101 Temlogic 2 controller offers full transfer control, parameter alteration and measure variable

display via the panel function keys and LED displays.

Front panel summary:

� LED displays: Measure variables (voltages & frequency) can be viewed via the two LED displays.

The �Line 1� LED display would typically represent the �normal� or �main� power source and the �Line 

2�  LED display would typically represent the �emergency� or �back-up� power source. 

� Measure variable LEDs: These display LEDs indicate for each line whether the LED display is
showing a line-to-line (L-L), line-to-neutral (L-N) or frequency reading.

� Scroll Keys: The �Scroll keys� enable the user to switch between the available measure variables

(L-L, L-N, frequency) which are shown via the LED display.
� Mimic diagram: Is a visual representation of the transfer switch system.

� Line Status LEDs: Indicate whether a supply (normal or emergency) is ready for electrical

connection to a load.

� LINE 1 / LINE 2 ON/OFF Keys: Allows the manual control of the motorised circuit breaker.
� ON/WITHDRAWN/TRIP Status LEDs: Indicates the status of the circuit breaker.

� Alarm Status LED: Indicates an alarm event has occurred.

� Test Status LED: Indicates the status of the automatic test function.
� Operation mode keys: Four keys �OFF RESET�, �MANUAL�, �AUTO� and �TEST�  which allow 

selection of the desired operating mode.
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6.0 MEASURE VARIABLE SELECTION

The SCROLL keys are the only operators required to select a desired measure

variable. Each line has its own SCROLL key and when pressed repeatedly the line-to-
line (L-L) voltage, line-to-neutral (L-N) voltage or frequency information are shown

on the corresponding line LED display.

Each time a line SCROLL key is pressed the red measure variable LED

combinations for the corresponding line will indicate the measure variable selected.

Configuring the TL101 controller to either three-phase, two-phase or single-phase

control will vary the list of measures.

Example: Typical 3 phase, 4 line system.

After 1 minute without pressing a SCROLL key the measure will revert to the default measure.

During an alarm event the alarm code will occupy the display. Pressing the SCROLL key will mask the

alarm temporarily and allow the measures to be accessed.
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7.0 STATUS LEDs

There are six categories of status LED presented on the front panel which indicate the status of the unit

and/or the circuit breaker it controls. The categories are:

� Line Status LED

� ON Status LED

� WITHDRAWN Status LED

� TRIP Status LED
� Alarm Status LED

� Test Status LED

The table below details the meaning of the different status LEDs. Some LEDs can alternate between two

colours and have a different meaning depending on the colour.

LED ON OFF FLASH

LINE OK

Voltage and frequency

within set limits

Voltage or frequency off

limits

Presence delay time or

failure in progress

Operating circuit breaker
(green)

ON Closed circuit breaker
(green)

Open circuit breaker

Timeout (red)

WITHDRAWN Circuit breaker

withdrawn

Circuit breaker inserted

ok

Circuit breaker

withdrawn alarm

TRIP Trip signal without alarm No protection
intervention

Protection intervention
alarm

ALARM �� No active alarm One or more active 
alarms

TEST Automatic test enabled

(green)

Automatic test disabled

Automatic test in

progress (green)

Calendar watch not set

(red)

If auxiliary signals (feedback) have been suitably connected and programmed, the LEDs

represent the status of the circuit breakers; otherwise the LEDs represent the status of the control

outputs.

If the respective signals are suitably connected and programmed, the LEDs represent the status of the

circuit breakers, if not the status LEDs will remain off.
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8.0 OPERATING MODE SELECTION

The unit front panel is equipped with four Operation mode keys which allow selection of the desired
operating mode. The selectable operating modes are:

� OFF RESET
� MANUAL

� AUTO

� TEST

When an operation mode is selected the corresponding red LED illuminates. If the LED showing the

selected operating mode flashes, this indicates that the unit is communicating through the serial interface

which may result in commands being preformed via remote.

8.1 OFF-RESET MODE

� The unit is disabled in this mode and does not perform any functions. Status & measure
LED�s remain active. 

� If the changeover devices (ie motorized circuit breakers) are pulse-type controlled, in OFF-

RESET both controls remain disabled.  For continuous � type controlled changeover 
devices the behavior is determined by the P2.25 programming.

� To access the programming menus it is necessary to select the OFF-RESET mode before

commencing.
� By pressing the OFF-RESET key retentive alarms can be cleared, provided the conditions

generating the alarms have been addressed.

8.2 MANUAL MODE

� In MANUAL mode it is possible to control circuit breakers manually by pressing the relevant

line ON/OFF key (YELLOW COLOUR KEY�S) for a minimum time of 300ms. 

� At each key pressure the circuit breaker status is switched over. The command is accepted

only when 1sec has elapsed from the end of the previous switching.
� If a manual command is given to close a circuit breaker while its paired circuit breaker is still

closed, the TL101 unit will first open the currently closed circuit breaker and then close the

desired circuit breaker, while interposing the programmed interlock time.
� When operating with a generator set, the generator startup and shutdown can be manually

commanded on the secondary line by pressing and holding down the MANUAL key for 5

seconds.
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8.3 AUTO MODE

� In the AUTO mode the TL101 unit performs both circuit breaker opening and closing

operations, and manages the startup and shutdown of the generator set, if any.

� When the main line exceeds the limits, after the set delay times (line LED off), the unit
disconnects the load from the main line and connects it to the secondary line. Both the

startup of the generator set (if any), and the handling and interlock times between circuit

breakers are controlled via the TL101 unit.

� The TL101 unit may be programmed to disconnect the load from the main line before or
after the secondary line has been made available.

� When the main line returns within the limits, the Tl101 unit switches over the load again and

controls the generator set cooling cycle, if any.
� Automatic operating cycles vary both as a function of the type of application (utility-to- utility,

utility-to-generator or generator-to-generator) and as a function of the type of switching

devices used (³otoried circuit breakers, switches or contactors).

8.4 TEST MODE

� The TEST mode allows the TL101 unit to confirm the proper operation of the emergency

generator set while a normal operating main line power source is available.
� When TEST mode is selected the generator set on the secondary line is immediately

started.

� Both voltage controls are activated and, if an anomaly occurs on the main line during the
test, the load is switched over automatically.

� Under standard conditions when the main line is present, the load remains on the line and

the generator set works with no load (offload test).
� To test the emergency generator under load (on-load test), the operation mode key �TEST� 

and line 2  �ON/OFF�  MUST BE PRESSED TOGETHER FOR 5 SECONDS.

� Once the load has been shifted to the generator under TEST mode, in the event of a main

line failure or if an on-load test is being p»®formed, the TL101 unit will not automatically
revert back to the main line, unless the AUTO mode is selected.

� Delay and interlock times are the same as in the automatic mode.
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9.0 MAIN LINE FAILURE SIMULATION

For the purpose of system testing it is possible to simulate a 1 minute voltage failure on the main line.

The unit will respond in the same manner and timeframe set for standard automatic operation. The proper
operation of transfer cycles may thus be controlled. To perform a main line failure simulation:

� Set the TL101 unit for automatic operation by selecting the AUTO key.

� Press the AUTO key and the line 2 ON-OFF key together for 10

consecutive seconds.

� The letters F.SI (Failure Simulation) will appear on the display during the execution of the whole

cycle.

� To stop the test before completion, repeat the starting procedure or switch to the OFF � RESET

mode.

10.0 APPLICATION OPERATION

10.1 UTILITY-TO-GENERATOR APPLICATION

When configured for use in a utility-to-generator application (U-G, default setting) the load is usually

connected to the utility (Line 1). After a voltage or frequency anomaly the following occurs:

� A start signal is sent to generator (Line 2) after the delay set in P2.15,

� The generator is allowed to run �off-load� until the voltage levels are within programmed limits, at 

which time the load is connected to the generator line.

� The TL101 unit continually monitors the main utility line for standard values to return.
� When the main utility line stabilises the load is transferred back to the utility line and the generator

is kept in operation without load for a time set by P2.16 to allow it to cool.

� The TL101 unit then sends a start/stop command to the generator through a relay output. The
TL101 unit can receive digital signals from the generator indicating its status (generator ready, ok

to load taking, etc) through programmable inputs.

� An automatic test can be programmed, i.e. the generator can be started at set times to control its
operation even if the utility is generally within limits, by setting execution interval, starting time,

days of the week when the test shall be carried out, its duration, etc.. Refer to the relevant menu to

set the automatic test.

+
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10.2 UTILITY-TO- UTILITY APPLICATION

When configured for use in a utility-to-utility (U-U) application, the load is usually connected to the main

utility and the transfer to the secondary utility occurs if/when a main line anomaly occurs or a transfer

signal is remotely given.

10.3 GENERATOR -TO- GENERATOR APPLICATION

Generator � to � generator applications involve controlling two generators, each with a start-stop relay and 

possible feedback signals.

� In this application a rotation between generators can be programmed, i.e. the load can be shifted

from one to the other at regular intervals, with the purpose of dividing the generator work load

equally.
� It is possible to set the time of day when rotation shall occur, so that load supply cut-off occurs at a

specified time.

� If a problem occurs with either generator, the load is shifted to the stand-by unit in all cases.

10.4 EJP FUNCTION

For applications requiring the EJP function, it is possible to use two programmable inputs set to functions

S.GE (start generator) and E.tr (External transfer).

� Parameter P2.26 can also be used to define a generator start delay.

11.0 CONTROL OF CHANGEOVER DEVICES

The TL101 unit can control different types of devices such as motorised circuit breakers, motorised

changeovers or contactors for the purpose of line changeover. Depending on the type of changeover
devices used with the TL101 unit, appropriate wiring diagrams shall be used with related programming of

programmable inputs /outputs.

� Programmable outputs are set by default for motorised circuit breaker applications. For further

details please refer to the attached wiring diagrams at the end of this manual.

� The device status feedback inputs shall be normally wired, so as to ensure reliable system

operation. Nonetheless, it is however possible to avoid their wiring and set programmable inputs for
other functions. In this case the unit behaves as if the device carried out at once the command sent.

� If the device status inputs are not used, after power-on the TL101 unit will send an open command

in order to set the switching devices to a definite position.
� If the device status inputs are used, after power-on the TL101 unit will not send commands to the

switching device until the relative line status is not stable, that is when the presence / absence

delay have elapsed.
� Internal control relays are neither interlocked electrically nor mechanically.
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11.1 CONTROL OF MOTORISED CIRCUIT BREAKER

• For the control of motorised circuit breakers, 4 outputs are needed (open and close commands for line 1
and line 2) and two inputs for circuit breakers status feedback, plus any additional optional inputs for
alarm signaling (WITHDRAWN and TRIP).

• Open and close commands can be kept in continuous or pulse mode, i.e. kept until the circuit
breaker has reached the required position + safety time.

• The two command modes øþÝ±²þ ó ½±²¬·²«±« ±® þÐËÔþ ó °«´»÷ can be selected through the appropriate
°¿®¿³»¬»® Ðîòðé in the general data menu.

• TRIP inputs are ignored for a 15-second window every time an open command is sent to the circuit
breakers. This prevents a false alarm from being activated if ¿ circuit breakers temporarily send a
TRIP signal during the opening ±°»®¿¬·±² ·²·¬·¿¬»¼ ¾§ ¬¸» release coil.

• A 0.5-second interval is interposed between the opening and closing commands of the samecircuit
breaker.

• If feedback inputs are used, should the circuit breaker not close, a second attempt is conducted before
generating the alarm.

11.2 CONTROL OF MOTORISED CHANGEOVER SWITCHES

Applications utilising motorised switches are configured in a similar fashion to that of motorized circuit
breakers, with the following exceptions:

• Only three outputs (line1, line 2 and all open positions) and two inputs for circuit breaker status are
required

• CL.1, CL.2 and OP.A output functions and Fb.1 and Fb.2 input functions are required.
• It is possible to select the command mode (either pulse or continuous).

11.3 CONTROL OF CONTACTORS

• If a pair of contactors are used, two outputs (CL.1 and CL.2) and two status inputs are required.
• In this case, the command must be programmed in contactors control mode (P2.07 = Cnt).
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12.0 PROGRAMMING OF CONTROLS / PARAMETERS

12.1 VOLTAGE CONTROLS

A po

• At power up or resetting of the device, each line is considered ¬¿¾´» when ¬¸» voltage is within pickup
limits, unless the relative circuit breaker is already closed.

wer source is determined to be suitable or unsuitable for use by the TL101 unit based upon user
defined parameters. The menus used to establish a power sources suitability are:

• menu P1 (system ratings)
• menu P3 (line 1 voltage control)
• menu P4 (line 2 voltage control)

The systems ratings can be set through menu P1, including rated voltage and frequency, which are issued
as references to set percent thresholds.

A voltage ratio (TV ) can be set whenever a voltage lower than the actual system voltage is applied to the
TL101 unit voltage inputs. Also in this case, both the visualisation and the setting of thresholds will be
implemented in actual magnitudes referred to the system.

The controller can be programmed to perform voltage controls on three-phase with or without neutral, two-
phase or single-phase utilities (P1.03).

In the case of three-phase or two-phase utilities the L-L voltage, L-N voltage, or both (P1.04) can be
monitored. In every case, the rated voltage set within P1.01 has to be equal to the phase-to-phase voltage.

The following table lists the controls made on each line. The controls marked with OFF may be excluded.

Control Description OFF

All controls, except minimum voltage, may be excluded independently, by setting the relevant parameters
to OFF.
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voltage

One or more phases are too low

Maximum
voltage

One or more phases are too high

Phase loss Threshold below which the unit intervention is quicker than with a normal

decrease

Asymmetry
(unbalance)

Phases within the maximum-minimum range but too different from each other

Minimum
frequency

Frequency is too low

Maximum

frequency

Frequency is too high

Phase
sequence

Reverse rotation
of phases
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Each listed anomaly has an independent delay time. For the TL101 unit to respond to an anomaly, the

event must continually persist uninterrupted more than the set delay time.

When all the line parameters are restored within the specified limits, before the line may be used, the line
presence delay time must elapse. The duration of this time is specified by two independent parameters:

1) the delay time when the alternate line becomes available, and

2) the delay time, which is normally of shorter duration, that exists in the situation where the alternate
line is not available.

Voltage minimums / maximums:

The limits of minimum and

maximum voltage are specified by
setting two thresholds, each one

defining the point beyond which

the voltage is considered no
longer acceptable (e.g. P3.01,

drop-out) and the other, nearer to

the rated voltage, defining the

point where it is again compatible
(e.g. P3.02, pick-up).

The distance between these two thresholds defines hysteresis. For example, it could be stated that below
80% of the rated voltage value, the voltage source can no longer be used. For the voltage source to be

deemed satisfactory, the voltage must rise above 85%, thus defining a 5% hysteresis (dead-band). The

same principle is applied to maximum voltage.

Frequency thresholds: Voltage source frequency thresholds allow for a fixed hysteresis which is equal to
1% of rated frequency.

Phase loss: For the phase loss, the pick-up threshold is the same as the minimum voltage pickup
threshold.
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12.2 PARAMETER MENUS

The TL101 unit has eight menus that can be accessed in order to change the operational and functional
parameters of the TL101. The menus are structured as shown below:

MENU Description

P1 System Ratings

P2 General Data

P3 Line 1 Voltage control

P4 Line 2 Voltage control

P5 Programmable Inputs

P6 Programmable Outputs

P7 Communication Ports

P8 Automatic Test

Each of the eight parameter menus contain a list of changeable parameters, functions and input / outputs.
These are summarised below:

MENU P1 - RATINGS

PARA. FUNCTION RANGE DEFAULT

P1.01 System rated voltage 100...690VAC 415VAC

P1.02 TV ratio 1.00 ... 9.99 1.00

P1.03 Wiring configuration 3.nE - 3 phase + Neutral
3Ph � 3 phase 
2Ph- 2 phase
1Ph � single phase 

3.nE

P1.04 Type of voltage control L-L - Line � to Line 
L-N � Line � to - Neutral  
LLn - Line � to Line + Line � to Neutral 

L-L

P1.05 Rated frequency 50H - 50Hz
60H - 60Hz

50Hz

P1.06 Rated battery voltage OFF

12 - 12VDC
24 - 24VDC
48 - 48VDC

OFF

P1.01 - Rated voltage used for threshold calculation; thresholds are expressed as Un percentage. Set the

line-to-neutral (L-N) or line-to-line (L-L) voltage depending on what was set on P1.04.
P1.03 - Defines the network wiring configuration used. The setting between 3- phase and 3-phase +

neutral influences the visualisation only.

P1.04 - Specifies if the voltage controls are applied to L-L voltages, to L-N voltages or to both voltages.
P1.05 - Rated frequency used as reference for frequency threshold calculation.

P1.06 - Used for alarms on battery voltage.
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MENU P2 – GENERAL DATA

PARA. FUNCTI ON RANGE DEFAULT
P2.01 Type of application U-G = Utility to

Generator
U-U = Utility to Utility
G-G = Generator to
Generator

U-G

P2.02 Phase sequence control OFF - Disabled
L1-L2-L3 - Direct
L3-L2-L1 - Inverse

L1-L2-L3

P2.03 Main line selection -1- Line 1
-2- Line 2

-1-

P2.04 Interlock time Line 1 -> Line 2 0.1 ... 90.0s 6.0s
P2.05 Interlock time Line 1 <- Line 2 0.1 ... 90.0s 6.0s
P2.06 Changeover strategy ObP - Open Before

Presence
OAP - Open After
Presence

ObP

P2.07 Circuit breakers control type Con - Continuous
PUL - Pulse
Cnt - Contactors

PUL

P2.08 Maximum time for circuit breaker operation (A03 - A04 Alarms delay) 1...900s 5s

P2.09 Open command duration 1.0...60.0s ïðò0s
P2.10 Close command duration 1.0...60.0s ïòð

P2.11 Maximum time for load not energized (A07 Alarm intervention delay) OFF / 1...3600s 60s

P2.12 Lock of automatic restore to main line OFF - Disabled
ON - Lock on

OFF

P2.13 Pre-transfer time OFF / 1...300s OFF
P2.14 Post-transfer time OFF / 1...300s OFF

P2.15 Generator start delay 0 .... 900s 3s

P2.16 Generator cooling time 1...3600s 180s

P2.17 Generator rotation interval OFF / 1h / 2h / 3h / 4h /
6h / 8h / 12h / 1d / 2d /
3d / 4d / 5d / 6d / 7d

OFF

P2.18 Generator rotation hour 0...23 12

P2.19 Generator rotation minutes 0...59 0

P2.20 Battery minimum voltage threshold OFF / 70...100% 75%

P2.21 Battery maximum voltage threshold OFF / 110...140% 130%

P2.22 Battery threshold delay 0...60s 10s

P2.23 Clock setting at startup OFF / On OFF

P2.24 Voltage control enable in MAN mode OFF / On OFF

P2.25 Continuous command in RESET/OFF mode OFF - Release command
output
Noc - No change on
command output

Noc

P2.26 EJP start delay OFF / 1..3600s OFF

P2.01 - Defines the type of application for the control of one or two generator sets, enabling the
management of the relevant input/output signals.
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P2.03 - Defines which is the main line, i.e. the line taking on the load when both sources are available.
P2.06 - OBP (Open Before Presence) means that, in automatic mode, the open command of a circuit
breaker is generated when the line concerned goes beyond limits, irrespective of the status of the
alternative line.
OAP (Open After Presence) means that, in automatic mode, the open command of a circuit breaker is sent
only after the alternative line is present within limits.
P2.07 - Defines whether open-close outputs must be continuously active (application with circuit breakers
without feedback) or in pulse mode, i.e. activated until the circuit breaker / switch has been positioned as
required. If in pulse mode, the command is extended for a specified time (see P2.09 and P2.10) even after
positioning completion.
If contactors are used, P2.07 must be set to "Cnt".
P2.08 - If, after sending an open or close command to a circuit breaker, this is not positioned correctly
within this time, alarms A03 or A04 are generated. It works when the auxiliary contacts of circuit breaker
status are programmed and wired.
P2.09 - minimum duration of an opening command pulse. For a motorised circuit breaker application, it
must be set to a time sufficient enough to allow the load of the springs. This time is considered also when
working in continuous mode.
P2.10 - Duration of the opening command pulse.
P2.11 - If in automatic mode both sources are not available at the same time for a time exceeding P2.11,
alarm A07 is generated.
P2.12 - If this parameter is enabled, after a transfer to the secondary line, restore to main line does not
occur automatically when
the latter becomes available again, but It must be commanded in manual mode.
P2.13 - Excitation time of the pre-transfer output before switching from one line to the other.
P2.14 - Excitation time of the post-transfer output after switching from one line to the other.
P2.15 - Time elapsing between the underused line loss and the sending of the transfer signal to the
generator on the alternative line. This time is independent of the circuit breaker opening time.
P2.16 - Time during which the generator is left in operation to cool after it has been disconnected from the
load.
P2.17 - P2.18 - P2.19 - These parameters allow to implement a time rotation in G-G applications, switching
the priority between the two generators. P2.17 defines the rotation interval between the two generators.
The time of day when rotation will occur is defined by P2.18 and P2.19. If the rotation interval exceeds 24h,
then rotation always occurs at the time stated every n days. If, on
the contrary, it is less than 24h, then it occurs at the time specified and also at
submultiples. For instance, if you set time at 12:30 and rotation every 6h, there will be a changeover at
12:30, one at 18:30, one at 0:30, etc.
P2.23 - If the real-time-clock is not set after power-on, it returns to the default value.
P2.24 - Enables or disables voltage control in MAN mode. If the control is enabled, no transfers are
performed between the two lines, but the individual switching device is opened/closed when its voltage
goes beyond / reverts to limits.
P2.25 - Defines the behavior of the open/close command outputs when working in continuous command
mode and the TL101 is in RESET/OFF mode. This parameter can be useful when working with contactors.
P2.26 - Delay between the EJP start signal and the effective start signal sent to the generator.
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MENU P3 � LINE 1 VOLTAGE CONTROL

PARA. FUNCTION RANGE DEFAULT

P3.01 Minimum voltage threshold - trip 70...98% 85%

P3.02 Minimum voltage threshold - restore 75...100% 90%

P3.03 Minimum voltage threshold - delay 0.1....900s 1.0s

P3.04 Maximum voltage threshold - trip 102...120% / OFF 115%

P3.05 Maximum voltage threshold - restore 100...115% 110%

P3.06 Maximum voltage threshold - delay 0.1....900s 1.0s

P3.07 Phase loss threshold 60...85% / OFF 70%

P3.08 Phase loss threshold delay 0.1...30.0s 0.1s

P3.09 Voltage unbalance threshold 1...20% / OFF 15%

P3.10 Voltage unbalance threshold delay 0.1...900s 5.0s

P3.11 Minimum frequency threshold OFF / 80...100% Fe 95%

P3.12 Minimum frequency threshold - delay 0.1...900s 5.0s

P3.13 Maximum frequency threshold 101...120% Fe / OFF 105%

P3.14 Maximum frequency threshold - delay 0.1...900s 3.0s

P3.15 Line 1 restore within limits - delay (when line 2 source not available) 1...3600s 10s

P3.16 Line 1 restore within limits - delay (when line 2 source is available) 1...3600s 60s

P3.01 - P3.02 - P3.03 - The first two parameters define the minimum voltage threshold and the related
hysteresis upon restore. P3.02 cannot be set to a lower value than P3.01. P3.03 defines the intervention

delay of this protection. See paragraph Voltage Controls.

P3.04 - P3.05 - P3.06 - The first two parameters define the maximum voltage threshold and the related

hysteresis upon restore. P3.05 cannot be set to a value exceeding P3.04. Setting P3.04 to OFF will 13
disable the maximum voltage control. P3.06 defines the maximum voltage intervention delay. See

paragraph Voltage Controls.

P3.07 - P3.08 - Voltage threshold below which a phase loss intervention occurs, generally quicker than the
drop. The delay for the phase loss is specified by P3.08.

P3.09 - P3.10 - P3.09 defines the maximum threshold for unbalance between phases, referred to voltage

rating, and P3.10 defines the related intervention delay. This control may be disabled by setting P3.09 to
OFF.

P3.11 - P3.12 - Threshold (it may be disabled) and intervention delay for minimum frequency.

P3.13 - P3.14 - Threshold (it may be disabled) and intervention delay for maximum frequency.

P3.15 - Delay for Line 1 restore to the limit range, used when the line 2 source is not available. Generally
shorter than P3.16, as there is the urgent need to supply power because the load is not energized.

P3.16 - Delay for Line 1 restore to the limit range, used when the load can be connected to line 2.

Generally longer than P3.15, as the load is energized and consequently it is possible to wait longer before
considering voltage steadily restored.
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MENU P4 � LINE 2 VOLTAGE CONTROL

PARA. FUNCTION RANGE DEFAULT

P4.01 Minimum voltage threshold - trip 70...98% 85%

P4.02 Minimum voltage threshold - restore 75...100% 90%

P4.03 Minimum voltage threshold - delay 0.1....900s 1.0s

P4.04 Maximum voltage threshold - trip 102...120% / OFF 115%

P4.05 Maximum voltage threshold - restore 100...115% 110%

P4.06 Maximum voltage threshold - delay 0.1....900s 1.0s

P4.07 Phase loss threshold 60...85% / OFF 70%

P4.08 Phase loss threshold delay 0.1...30.0s 0.1s

P4.09 Voltage unbalance threshold 1...20% / OFF 15%

P4.10 Voltage unbalance threshold delay 0.1...900s 5.0s

P4.11 Minimum frequency threshold OFF / 80...100% Fe 95%

P4.12 Minimum frequency threshold - delay 0.1...900s 5.0s

P4.13 Maximum frequency threshold 101...120% Fe / OFF 105%

P4.14 Maximum frequency threshold - delay 0.1...900s 3.0s

P4.15 Line 2 restore within limits - delay (when line 1 source not available) 1...3600s 10s

P4.16 Line 2 restore within limits - delay (when line 1 source is available) 1...3600s 60s

Note - For details on the functions of parameters see the previous details concerning Line 1 menu.
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MENU P5 � PROGRAMMABLE INPUTS

PARA. FUNCTION RANGE DEFAULT

P5.01 Prg Input Function 1 term. 4.1 Breaker 1 closed feedback

P5.02 Prg Input Function 1 term. 4.2 Breaker 2 closed feedback

P5.03 Prg Input Function 1 term. 4.3 Breaker 1 tripped

P5.04 Prg Input Function 1 term. 4.4 Breaker 2 tripped

P5.05 Prg Input Function 1 term. 4.5 Force transfer

P5.06 Prg Input Function 1 term. 4.6 Inhibit re-transfer

P5.07 Prg Input Function 1 term. 4.7 OFF

P5.08 Prg Input Function 1 term. 4.8

SEE P5 CODE

TABLE BELOW

OFF

P5 CODE TABLE

CODE FUNCTION
OFF Input not used

Fb.1 Line 1 circuit breaker closed (Feedback 1)
Auxiliary contact informing the TL101 of the open/closed status of line 1 circuit breaker. If this signal is not
°®±¹®¿³³»¼, the TL101 considers the status of the circuit breaker corresponding to the status of control outputs.

Fb.2 Line 2 circuit breaker closed (Feedback 2)
Like Fb.1, referred to line 2.

tr.1 Line 1 circuit breaker protection (Trip 1)
When the contact is opened, it generates an alarm of line 1 circuit breaker protection intervention.

tr.2 Line 2 circuit breaker protection (Trip 2)
Like tr.1, referred to line 2.

dr.1 Line 1 circuit breaker withdrawn (Withdrawn 1)
When the contact is open, it generates an alarm of line 1 circuit breaker withdrawn.

dr.2 Line 2 circuit breaker withdrawn (Withdrawn 2)
Like dr.1, referred to line 2.

E.tr Transfer to secondary line
When closed, it causes the changeover to the secondary line even if main line voltage is within limits.
The secondary line circuit breaker remains activated until this line remains within limits. Can be used for the EJP
function.

In.r Inhibit Return to main line

In AUTO mode, when closed, it inhibits the return to main line after it has reverted to the limit range. It is used to
prevent the second power cutout due to re-transfer from occurring automatically at an unforeseeable time.

S.GE Start Generator
In AUTO mode, when closed, it causes the generator to start after the delay specified by P2.26. It can be used for
the EJP function.

EME Emergency
NC contact which, if open, causes both circuit breakers to open and generates alarm A09.

Gr.1 Line 1 generator ready (Generator ready 1)
When closed it signals that the generator connected to line 1 is available for use. If this signal is missing, alarm
A08 is generated.

Gr.2 Line 2 generator ready (Generator ready 2)
Like Gr.1.

E.L1 Enable load on line 1 (Enable Load 1)

It allows load connection on line 1, in addition to internal controls.

E.L2 Enable load on line 2 (EnableLoad 2)
Like EL.1, referred to line 2.

E.C1 External control of line 1 (External control 1)
Signal showing that line 1 is within limits. It replaces internal controls.

E.C2 External control of line 2 (External control 2)

Like EC.1, referred to line 2.

Loc Keypad lock (Lock)
If closed, it locks all the functions from front keypad except measure viewing.

L.PA Lock Parameters
If closed, it locks the access to setup menus.

L.rc Lock remote control

If closed, locks write access through serial interface ports.
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MENU P6 � PROGRAMMABLE OUTPUTS

PARA. FUNCTION RANGE DEFAULT

P6.01 Prg Out Function 1 term. 1.1 Open line 1

P6.02 Prg Out Function 2 term. 1.3 Close line 1

P6.03 Prg Out Function 3 term. 2.1 Open line 2

P6.04 Prg Out Function 4 term. 2.3 Close line 2

P6.05 Prg Out Function 5 term. 3.1 Transfer switch ready

P6.06 Prg Out Function 6 term. 3.3-3.4 Generator 2 control

P6.07 Prg Out Function 7 term. 3.6-3.7

SEE P6 CODE
TABLE BELOW

Global alarm

P6 CODE TABLE

CODE FUNCTION
OFF Output not used

OP.1 Line 1 circuit breaker open control (Open 1)
A contact which closes to command the opening of the line 1 circuit breaker. It may remain energized or be released
when the operation is completed, depending on P2.07 setting. (not used when contactors or switches are used).

CL.1 Line 1 circuit breaker close control (Close 1)
A contact which closes to command the closing of the line 1 circuit breaker. It may remain energized or be released
when the operation is completed, depending on P2.07 setting.

OP.2 Line 2 circuit breaker open control (Open 2)
Like OP.1, referred to line 2.

CL.2 Line 2 circuit breaker close control (Close 2)
Like CL.1, referred to line 2.

OP.A Open control for both lines (Open All)
Used to set motorised switches to the neutral position, with both lines open.

GC.1 Generator Control 1
Start / stop control for the generator connected to line 1. When closed it commands the shutdown of the generator
set. Used in Gen-Gen applications only.

GC.2 Generator Control 2

Start / stop control for the generator connected to line 2. When closed it commands the shutdown of the generator
set. Used in Util-Gen and Gen-Gen applications.

Rdy TL101 Ready
It signals that the TL101 is ·n automatic mode and without alarms, ready for intervention.

ALA Global Alarm
Energized output under standard conditions, de-energized in the presence of any alarm.

L.SH Load Shed

Disconnection of non-priority loads which are not energized by the secondary line. It is controlled also in MANUAL
mode. The contact is closed before the secondary line close command and is opened before main line close
command.

PrE Pre-Transfer
The output is energied before transferring the load from one line to the other, for the time set through P2.1í.

PoS Post-Transfer

The output is energied after transferring the load from one line to the other, for the time set through P2.1ì.

L1.S Line 1 Status
The output is energied when there are all the conditions to connect load to line 1.

L2.S Line 2 Status
The output is energied when there are all the conditions to connect load to line 2.
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MENU P7 � SERIAL COMMUNICATION

PARA. FUNCTION RANGE DEFAULT

P7.01 RS-232 Address 1 ..245 1

P7.02 RS-232 Baud Rate 2400, 4800, 9600, 19200, 38400 9600 baud

P7.03 RS-232 Protocol Rtu - rtu

ASC - ASCII
Mod - ASCII + modem

Modbus RTU

P7.04 RS-232 Parity Non - None
Odd
EvE � Even 

None

P7.05 RS-485 Address 1 ..245 1

P7.06 RS-485 Baud Rate 2400, 4800, 9600, 19200, 38400 9600 baud

P7.07 RS-485 Protocol Rtu - rtu
ASC - ASCII
Mod - ASCII + modem

Modbus RTU

P7.08 RS-485 Parity Non - None
Odd
EvE - Even

None

P7.01...P7.04 - They define the transmission format and the protocol used on the RS-232 communication

port.

P7.05...P7.08 - They define the transmission format and the protocol used on the NON STANDARD RS-

485 communication port.

MENU P8 � AUTOMATIC TEST

PARA. FUNCTION RANGE DEFAULT

P8.01 Automatic Test Enable OFF / On OFF

P8.02 Automatic Test Performance Interval 1 .. 60 days 7

P8.03 Enable test on Monday OFF / Mon ON

P8.04 Enable test on Tuesday OFF / Tue ON

P8.05 Enable test on Wednesday OFF / Wed ON

P8.06 Enable test on Thursday OFF / thu ON

P8.07 Enable test on Friday OFF / Fri ON

P8.08 Enable test on Saturday OFF / Sat ON

P8.09 Enable test on Sunday OFF / Sun ON

P8.10 Automatic Test Start - Hour 0...23 12

P8.11 Automatic Test Start - Minutes 0...59 0

P8.12 Automatic Test Duration 1...600 min 10 MIN

P8.13 Load Changeover OFF / On OFF

P8.01 - In applications with generator sets, it enables or disables the performance of the periodic automatic

test. This parameter can be modified directly from the front panel without accessing setup (see chapter

Automatic Test) and its status is displayed by the relevant TEST LED on the front panel (see Status LEDs).

P8.02 - It defines the minimum time interval between the performance of an automatic test and the
following one, as a function of

the programming of the following parameters P8.03...P8.09. If on the day of expiry of the period the test is

not enabled, the interval will be consequently extended.
P8.03...P8.09 - It enables performance of the automatic test on the individual days of the week. OFF

means that on that day the test shall not be performed. The day is observed when the calendar clock is

properly set.
P8.10 - P8.11 - It defines the starting time of the automatic test on a day. The calendar clock must be

properly set.

P8.12 - It defines the duration of the automatic test in minutes.

P8.13 - It defines whether the automatic test is carried out only by starting the generator or whether load
must also be transferred to the same generator (On).
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12.3 PARAMETER SETUP

To access the TL101 unit parameters follow the procedure below:

� Set the TL101 unit to the OFF � RESET mode by selecting the OFF � RESET 

key.

� Press the �OFF � RESET� key and the line 1 SCROLL key together

for 5 consecutive seconds.

� The line 1 display will show the code of the first parameter. The first digit of the code is the menu

number which blinks alternating with a P, while the two following digits indicate the number of the

parameter within the menu. The first parameter is P1.01, i.e. menu P1, parameter 01.

LINE 1

� Press the line 1 SCROLL to advance forward through the parameters

of the same menu and the line 1 ON/OFF key to move backward.

� Press the TEST key to advance forward through different

menus and the AUTO key to move backward.

The digit identifying the parameter is shown on the LINE 1 display, while the current setting is indicated on
the LINE 2 display as shown below.

+
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LINE 2

Press the line 2 SCROLL and the line 2 ON/OFF to make changes to the

setting of the selected parameter.

� By moving to another parameter or quitting, the setting of the selected parameter will be stored

automatically.

� Press the OFF � RESET key to quit the parameters setup.

� If no keys are pressed for more than 2 minutes, the TL101 unit exits the setup menu automatically

without storing the changes.

12.4 REAL-TIME CLOCK SETUP

The procedure to set the TL101�s real time clock is shown below: 

� Set the TL101 unit to the �OFF � RESET� mode by selecting the �OFF � RESET� 
key.

� Press the line 1 �SCROLL� key and the line 1 ON/OFF key together for

5 consecutive seconds.

� Use the line 1 �SCROLL� key and the line 1 ON/OFF key to scroll the clock parameters.

� Use the line 2 �SCROLL� key and the line 2 ON/OFF key to modify the setting of a selected

parameter.

� Press the OFF � RESET key to quit the parameters setup.

After de-energizing and energizing the unit the calendar clock is re-set. This situation is signaled by the

flashing wording SET RTC and by the flashing TEST LED.

MENU REAL � TIME CLOCK SETUP 
PARA. FUNCTION RANGE DEFAULT

Hou Hours 0...23 12

Min Minutes 0...59 00

Sec Seconds 0...59 00

dAt Day 0...31 1

Mon Month 0...12 1

YEA Year 00...99 06

+

+
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13.0 OUTPUT DATA / TESTS / REMOTE CONTROL

13.1 DISPLAY OF STATISTICAL DATA

The TL101 unit records a series of statistical data (operating times, operation counters, etc.) which are

stored in a retentive memory even when the unit is de-energised.

To access the statistical data follow the procedure below:

� Press the line 1  �SCROLL� key and the line 2 �SCROLL� key

together for 5 consecutive seconds starting from any operation mode.

� Each datum is shown by an acronym occupying both displays.

� To view the value of the corresponding datum the line 2 �SCROLL� key. Both displays will show the
numeric value of the 6-digit datum. After 3 seconds the acronym will be displayed again.

� For times shorter than 10000 hours, hours and minutes are displayed in the hhhh.mm format. Only

hours are displayed beyond this value.

� The different data variables available may be selected using the line 1
�SCROLL� and the line 1  �ON/OFF� key.

� Press the OFF � RESET key to exit the function. operating mode will not be
changed.

� The operating times are identified by a cipher starting with letter t, while counters with C.

� A set of data may be cleared by pressing the line 1  �ON/OFF� key for 5 seconds (CLEAR is
displayed).

� All times or all counters will be cleared, depending on the position from where the clear operation is

performed.
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The following table lists the statistical data available.

STATISTICAL DATA TABLE

DATUM

ACRONYM

DESCRIPTION

t.L1 Loa Total time for load connected to line 1 (line 1 circuit breaker closed)

t.L2 Loa Total time for load connected to line 2 (line 2 circuit breaker closed)

t.no Loa Total time for load disconnected from both lines (both circuit breakers open)

t.L1 PrE Total time for line 1 present (within limits)

t.L2 PrE Total time for line 2 present (within limits)

t.L1 AbS Total time for line 1 absent (off limits)

t.L2 AbS Total time for line 2 absent (off limits)

t.totAL Total time for TL101 operation

C.L1 Aut Count of number of operations (closing) -line 1 circuit breaker in automatic mode

C.L2 Aut Count of number of operations (closing) -line 2 circuit breaker in automatic mode

C.L1 Man Count of number of operations (closing) -line 1 circuit breaker in manual mode

C.L2 Man Count of number of operations (closing) -line 2 circuit breaker in manual mode

C.L1 Fau Count of number of failed operations - line 1 circuit breaker (alarm A03)

C.L2 FAu Count of number of failed operations - line 2 circuit breaker (alarm A04)

C.On OFF Count of total number of Tl101 energizing -de-energizing cycles

13.2 ALARMS

When an alarm event occurs, the TL101 either shows a code on the displays or lights up a dedicated LED.

� For non-retentive alarms, the indication disappears automatically when the alarm conditions stop,

while for retentive alarms a manual reset is needed from the unit front panel: this is done by
pressing the OFF / RESET key (and then shifting to OFF mode).

� The presence of any alarm is signaled by the relevant flashing ALARM LED illuminating.

� In the presence of an alarm, both the global alarm output (ALA) and the TL101 ready output (rdy)

are de-energized.
� An alarm can be disabled by programming to OFF the parameter defining its threshold or the

programmable input generating it.

� The following table lists the possible alarms and their meanings. The RET column specifies if the
alarm is retentive, while the MODE column indicates the operating modes (OFF - MANUAL - AUTO

- TEST) where the alarm is enabled.

ALARM CODE TABLE

CODE DESCRIPTION RET MODE

A01 Battery voltage too low O M A T

A02 Battery voltage too high O M A T

A03 Line 1 circuit breaker timeout A T

A04 Line 2 circuit breaker timeout A T

A05 Line 1 wrong phase sequence O M A T

A06 Line 2 wrong phase sequence O M A T

A07 Load not powered timeout A T

A08 Generator not available O M A T

A09 Emergency O M A T

LED Withdrawn Line 1 / 2 circuit breaker withdrawn A T

LED Trip Line 1/ 2 circuit breaker protection intervention A T
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A01 - A02 - Battery voltage beyond threshold for a time exceeding the time set.
A03 - A04 - The changeover device did not perform the opening or closing operation within the maximum
time set. After alarm tripping, the opening or closing command is inhibited. If motorised circuit breakers are
used, alarms are tripped only if at least one of the two power sources is present, i.e. if it is higher than the
minimum thresholds programmed.
A05 - A06 - The phase sequence recorded does not correspond to the one programmed.
A07 - The load remained de-energized for a time exceeding the one programmed by P2.11, either because
supply lines were not available or because both circuit breakers remained open.
A08 - Can be generated by the opening of the external ‘generator not ready’ input or when, after having
started the generator, the voltage does not become acceptable within the time specified by P2.11. If the
alarm is generated by the external input then it is not retentive. Otherwise it is retentive and thus must be
re-set using RESET/OFF key. In applications with two generators, A08 is shown on the Line 1 or Line 2
display depending on which generator generated the alarm.
A09 - Alarm generated by the opening of the external emergency input. Both circuit breakers are opened.
LED WITHDRAWN - Generated by the opening of programmable input Withdrawn. The open and close
commands of the circuit breaker concerned are inhibited.
LED TRIP - Generated by the closing of programmable input Trip. The open and close commands of the
circuit breaker concerned are inhibited.

13.3 AUTOMATIC TEST

The Automatic test consists of a generator starting cycle that is executed periodically to check the
efficiency of the generator itself, when TL101 is in AUTO mode.

• The frequency and the duration of the automatic test can be defined by the user. See setup menu
P8 for a more detailed description of all parameters involved in automatic test programming.

• The dedicated LED TEST indicates that the automatic test is enabled. It can be activated or
disabled by parameter P8.01 or directly from the front panel (without entering setup programming)
by pushing line 2 SCROLL key and then operation mode TEST key . This operation does not
change the TL101 operating mode.

13.4 DIAGNOSTIC MESSAGE

The TL101 display can show messages to signal the implementation of a function or a particular situation.

• By pressing one of the keys for measure selection, the diagnostic display is temporarily stopped to
allow to view the measure.

CODE DESCRIPTION
StA Generator set startup

Coo Generator set cooling cycle

FSi Line failure simulation

—- Interlock time in progress

toL Test with load in progress

Set rtc Calendar clock setup needed
(see P2.23)

Loc Locked keypad

Unl Unlocked keypad
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13.5 KEYPAD LOCK

The TL101 keypad can be locked either by means of a programmable input or with a particular procedure

from front keys.

� Once the keypad is locked, it will only be possible to view measures, but not to change operating

mode or to operate manually on circuit breakers. Only the keys for measure selection will remain

enabled.
� Any attempt to use the locked keys will cause the word Loc to be displayed.

� To lock or unlock the keypad, press the line 1 SCROLL key and, while holding it down, press the

line 2 SCROLL key three times without releasing it at the end.
� Release then the line 1 SCROLL key and then press it 5 times, then release both keys.

� When the keypad is locked, the display shows the word Loc. Conversely it has been unlocked, the

word UnL would appear.

13.6 REMOTE CONTROL

It is possible to connect TL101 to a PC through its serial interface and to monitor the operation of the

device using a generic SCADA software that supports Modbus protocol.

� TL101 can be connected directly in peer-to-peer configuration using the RS232 serial interface port
and cable. NOTE RS485 is a non standard interface.

Fig.1: Controller rear terminal connections
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14.0 MECHANICAL DIMENSIONS & CUT-OUTS

Fig.2: Controller dimensions & panel cut-out

15.0 WIRING DIAGRAMS

Fig.3: Motorised circuit breaker control
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Fig.4: Motorised changeover switch control

Fig.5: Contactor control
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Fig.6: RS485 Interface wiring
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3.2 CONTROL DEVICES & OUTLETS

 CARLO GAVAZZI – DAA 51C-M24 – Pump Timer Relay

 CARLO GAVAZZI – DBB-01-D-M24 – Off-Delay Timer Relay

 CARLO GAVAZZI – DPB-01-C-M48 – Phase Failure Relay

 FINDER – 38.51.24 VDC – Control Relay

 FINDER – 55.34.0074 24VDC +94.04 – Control Relay + Base

 MULTITRODE – SAFE-FSP 24VDC – Control Level Relay

 SPRECHER & SCHUH – CAS7-60-14C-240VAC – Contactor

 SPRECHER & SCHUH – CA7-PA-20 – Contactor Auxiliary

 CLIPSAL – 2025 c/w 449A & 449AP
– 10A 1ɸ Outlet c/w Mounting Block & Back Plate

 CLIPSAL – 56C315 – 15A 1ɸ Outlet

 CLIPSAL – 56C532 – 32A 3ɸ Outlet

 CLIPSAL – 56SO310 – 10A Power Outlet

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

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

 COSMOTEC – KTS01141 – Thermostat
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×³³«²·¬§ ß½½±®¼·²¹ ¬± ÛÒ ëððèîóî
Û³··±² ß½½±®¼·²¹ ¬± ÛÒ ëððèîóï

Ù»²»®¿´ Í°»½·º·½¿¬·±²

Ñ°»®¿¬·²¹ Ü·¿¹®¿³

Ð±©»® «°°´§ Ñª»®ª±´¬¿¹» ½¿¬ò ××
Î¿¬»¼ ±°»®¿¬·±²¿´ ª±´¬¿¹» ø×ÛÝ êðêêìô ×ÛÝ êððíè÷
¬¸®±«¹¸ ¬»®³·²¿´æ

ßïô ßî îì ÊÜÝ o ïëû ¿²¼
îì ¬± îìð ÊßÝ õ ïðû óïëûô
ìë ¬± êë Ø¦

Ê±´¬¿¹» ·²¬»®®«°¬·±² n ïð ³

Î¿¬»¼ ±°»®¿¬·±²¿´ °±©»® ïòë É

Í«°°´§ Í°»½·º·½¿¬·±²

É·®·²¹ Ü·¿¹®¿³

Ý»²¬®» µ²±¾æ
Ì·³» »¬¬·²¹ ±² ®»´¿¬·ª»
½¿´»æ Ú®±³ ï ¬± ïð ©·¬¸
®»°»½¬ ¬± ¬¸» ½¸±»² ®¿²¹»ò

Ô±©»® µ²±¾æ
Í»¬¬·²¹ ±º ¬·³» ®¿²¹»

Ì·³» Í»¬¬·²¹

Ó±¼» ±º Ñ°»®¿¬·±²

Ì¸» §»´´±© ÔÛÜô º´¿¸·²¹
©¸»² ¬·³·²¹ô · ÑÒ ¿ ±±²
¿ ¬¸» ®»´¿§ ¬«®² ÑÒò

Ì¸» »¬ ¼»´¿§ °»®·±¼ ¾»¹·²
¿ ±±² ¿ ¬¸» °±©»® «°°´§
· ½±²²»½¬»¼ò ß¬ ¬¸» »²¼ ±º
¬¸» »¬ ¼»´¿§ ¬¸» ®»´¿§ ±°»®ó
¿¬» ¿²¼ ¼±» ²±¬ ®»´»¿»

«²¬·´ ¬¸» °±©»® «°°´§ ·
·²¬»®®«°¬»¼ º±® ¿¬ ´»¿¬ îðð
³ò ×º ¬¸» °±©»® «°°´§ ·
·²¬»®®«°¬»¼ º±® ¿¬ ´»¿¬ îðð
³ ¾»º±®» ¬¸» ®»´¿§ ±°»®¿¬»
¬¸» ¬·³» · »¬ ¬± ¦»®± ¿²¼
¬¸» ½·®½«·¬ · ®»¿¼§ º±® ¿ ²»©
¬·³» °»®·±¼ò
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Í°»½·º·½¿¬·±² ¿®» «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½» øîëòïðòðë÷ ï

Ì·³»®
Ì®«» ¼»´¿§ ±² ®»´»¿»
Ì§°» ÜÞÞðïô ÐÞÞðï

{ Ì·³» ®¿²¹» ðòï ¬± êðð  ó ½¿°¿½·¬±® °±©»®»¼
{ ì ¬·³» ®¿²¹» »´»½¬¿¾´» ¾§ Ü×Ðó©·¬½¸»
{ Õ²±¾ó¿¼¶«¬¿¾´» ¬·³» »¬¬·²¹
{ ß«¬±³¿¬·½ ¬¿®¬ ¿º¬»® ¼®±°ó±«¬ ±º °±©»® «°°´§
{ Î»°»¿¬¿¾·´·¬§æ ðòîû
{ Ñ«¬°«¬æ è ß ÍÐÜÌ ±® è ß ÜÐÜÌ ®»´¿§
{ Ú±® ³±«²¬·²¹ ±² Ü×Òó®¿·´ ·² ¿½½±®¼¿²½» ©·¬¸ Ü×ÒñÛÒ

ëð ðîî ±® Ð´«¹ó·²
{ îîòë ³³ Û«®±²±®³ ±® íê ³³ Ð´«¹ó·² ³±¼«´» ¸±«·²¹
{ Ý±³¾·²»¼ ßÝ ¿²¼ ÜÝ °±©»® «°°´§
{ ÔÛÜ ·²¼·½¿¬·±² º±® ®»´¿§ ¬¿¬« ¿²¼ °±©»® «°°´§ ÑÒ

Ð®±¼«½¬ Ü»½®·°¬·±²
Ó«´¬· ª±´¬¿¹» ¬®«» ¼»´¿§ ±²
®»´»¿» ¬·³»® ©·¬¸ ì ¬·³»
®¿²¹» º®±³ ðòï ¬± êðð 
»´»½¬¿¾´» ¾§ Ü×Ðó©·¬½¸»ò

Ú±® ³±«²¬·²¹ ±² Ü×Òó®¿·´

øÜÞÞðï÷ ±® Ð´«¹ó·² øÐÞÞðï÷ò

Ì§°» Í»´»½¬·±²
Ó±«²¬·²¹ Ñ«¬°«¬ Ø±«·²¹ Í«°°´§æ ïî ¬± îì ÊÜÝ Í«°°´§æ îì ¬± îìð ÊßÝñÜÝ

Ú±® Ü×Òó®¿·´ ÍÐÜÌ Ü ó Ø±«·²¹ ÜÞÞ ðï Ý éîì ÜÞÞ ðï Ý Óîì
ÜÐÜÌ Ü ó Ø±«·²¹ ÜÞÞ ðï Ü éîì ÜÞÞ ðï Ü Óîì

Ð´«¹ó·² ÍÐÜÌ Ð ó Ø±«·²¹ ÐÞÞ ðï Ý éîì ÐÞÞ ðï Ý Óîì
ÜÐÜÌ Ð ó Ø±«·²¹ ÐÞÞ ðï Ü éîì ÐÞÞ ðï Ü Óîì

Ì·³» Í°»½·º·½¿¬·±²

Ì·³» ®¿²¹»
Í»´»½¬¿¾´» ¾§ Ü×Ðó©·¬½¸» ðòï ¬± ï 

ï ¬± ïð 
ê ¬± êð 
êð ¬± êðð 

Î»°»¿¬¿¾·´·¬§ ðòîû

Ì·³» ª¿®·¿¬·±²
É·¬¸·² ®¿¬»¼ °±©»® «°°´§ ðòðëû

É·¬¸·² ¿³¾·»²¬ ¬»³°»®¿¬«®» ðòîû

Î»»¬ Ð±©»® «°°´§ ¿°°´·»¼
º±® ³·²ò îðð ³

Ñ«¬°«¬ Í°»½·º·½¿¬·±²

Ñ«¬°«¬ ÍÐÜÌ ±® ÜÐÜÌ ®»´¿§

Î¿¬»¼ ·²«´¿¬·±² ª±´¬¿¹» îëð ÊßÝ øÎÓÍ÷

Ý±²¬¿½¬ Î¿¬·²¹ øß¹Ò·÷ k
Î»·¬·ª» ´±¿¼ ßÝ ï è ß à îëð ÊßÝ

ÜÝ ïî ë ß à îì ÊÜÝ
Í³¿´́ ·²¼«½¬·ª» ´±¿¼ ßÝ ïë îòë ß à îëð ÊßÝ

ÜÝ ïí îòë ß à îì ÊÜÝ

Ó»½¸¿²·½¿´ ´·º» î ¨ ïðê ±°»®¿¬·±²

Û´»½¬®·½¿´ ´·º» ßÝï ïðë ±°»®¿¬·±²
ø¿¬ ³¿¨ ´±¿¼÷

Ñ°»®¿¬·²¹ º®»¯«»²½§ ä íêðð ±°»®¿¬·±² ñ ¸

Ü·»´»½¬®·½ ¬®»²¹¬¸
Ü·»´»½¬®·½ ª±´¬¿¹» î µÊßÝ øÎÓÍ÷
Î¿¬»¼ ·³°«´» ©·¬¸¬¿²¼
ª±´¬¿¹» ì µÊ øïòîñëð ÷

ÜÞÞðï ÐÞÞðï

Ñ®¼»®·²¹ µ»§ ÜÞÞ ðï Ý Óîì
Ø±«·²¹
Ú«²½¬·±²
Ì§°»
×¬»³ ²«³¾»®
Ñ«¬°«¬
Ð±©»® Í«°°´§

Í«°°´§ Í°»½·º·½¿¬·±²

Ð±©»® «°°´§ Ñª»®ª±´¬¿¹» ½¿¬ò ×××
Î¿¬»¼ ±°»®¿¬·±²¿´ ª±´¬¿¹» ø×ÛÝ êðêêìô ×ÛÝ êððíè÷
¬¸®±«¹¸ ¬»®³·²¿´æ
øÜÞÞðïòòòÓîì÷ ßïô ßî îì ¬± îìð ÊßÝñÜÝ
øÐÞÞðïòòòÓîì÷ îô ïð õïðû óïëûô ìë ¬± êë Ø¦
øÜÞÞðïòòòéîì÷ ßïô ßî ïî ¬± îì ÊÜÝ
øÐÞÞðïòòòéîì÷ îô ïð õïëû óïðû

Ê±´¬¿¹» ·²¬»®®«°¬·±² ìð ³

Î¿¬»¼ ±°»®¿¬·±²¿´ °±©»®
ßÝ «°°´§æ îòî Êß
ÜÝ «°°´§æ ðòê É
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ÜÞÞðïô ÐÞÞðï

Ù»²»®¿´ Í°»½·º·½¿¬·±²

Ó±¼» ±º Ñ°»®¿¬·±²
É¸»² ¬¸» °±©»® «°°´§ ·
¿°°´·»¼ ¬¸» ®»´¿§ ±°»®¿¬»ò
É¸»² ¬¸» °±©»® «°°´§ ·
·²¬»®®«°¬»¼ ¬¸» ¬·³» °»®·±¼
¬¿®¬ ¿²¼ô ¿¬ ¬¸» »²¼ ±º ¬¸»
»¬ ¬·³» °»®·±¼ô ¬¸» ®»´¿§
®»´»¿»ò
×º °±©»® «°°´§ · ®»¿°°´·»¼
¾»º±®» ¬¸» ®»¿´§ ®»´»¿» ¬¸»
¬·³» · ®»»¬ ¿²¼ ¬¸» ®»´¿§
®»³¿·² ÑÒò

Ò±¬»æ
ÜÞÞðïô ÐÞÞðï ¸±«¼ ²±¬
¾» ±°»®¿¬»¼ ¾§ °«´»
¸±®¬»® ¬¸¿² îðð ³ò
Ú±® ¬¸»» °«®±°±» ¬¸»
®»´¿§ ÜÓÞðï ±® ÐÓÞðïô
±°»®¿¬»¼ ¾§ »¨¬»®²¿´ ½±²ó
¬¿½¬ º«²½¬·±²ô ¸±«´¼ ¾»
«»¼ò

É·®·²¹ Ü·¿¹®¿³

Î¿²¹»ñÌ·³» Í»¬¬·²¹
ß¼¶«¬ ¬¸» ¬·³» ®¿²¹» »¬ó

¬·²¹ ¬¸» Ü×Ðó©·¬½¸» ï ¿²¼

î ¿ ¸±©² ¾»´±©ò

Ì± ¿½½» ¬¸» Ü×Ðó©·¬½¸»

±°»² ¬¸» °´¿¬·½ ½±ª»® «·²¹

¿ ½®»©¼®·ª»® ¿ ¸±©²

¾»´±©ò

Ý»²¬®» µ²±¾æ

Ì·³» »¬¬·²¹ ±² ®»´¿¬·ª»

½¿´»æ ï ¬± ïð ©·¬¸ ®»°»½¬

¬± ¬¸» ½¸±»² ®¿²¹»ò

Ñ°»®¿¬·±² Ü·¿¹®¿³

ÜÞÞðï ÐÞÞðï

Ì·³» ®¿²¹»

ÑÚÚ ÑÒ ÑÚÚ ÑÚÚæ ðòï ¬± ï 

ÑÒ ÑÚÚ ÑÒ ÑÒæ ï ¬± ïð 

ÑÒ ÑÒ ÑÒ ÑÚÚæ ê ¬± êð 

ÑÚÚ ÑÚÚ ÑÚÚ ÑÒæ êð ¬± êðð 

Ð±©»® ÑÒ ¼»´¿§ îðð ³

Ð±©»® ÑÚÚ ¼»´¿§ ïðð ³

×²¼·½¿¬·±² º±®
Ð±©»® «°°´§ ÑÒ ÔÛÜô ¹®»»²
Ñ«¬°«¬ ®»´¿§ ÑÒ ÔÛÜô §»´´±© øº´¿¸·²¹ ©¸»²

¬·³·²¹÷

Û²ª·®±²³»²¬ øÛÒ êðëîç÷
Ü»¹®»» ±º °®±¬»½¬·±² ×Ð îð
Ð±´´«¬·±² ¼»¹®»» í øÜÞÞðï÷ô î øÐÞÞðï÷

ø×ÛÝ êðêêì÷
Ñ°»®¿¬·²¹ ¬»³°»®¿¬«®» óîð ¬± êð �Ýô ÎòØò ä çëû
Í¬±®¿¹» ¬»³°»®¿¬«®» óíð ¬± èð �Ýô ÎòØò ä çëû

Ø±«·²¹ ¼·³»²·±²
Ü×Òó®¿·´ ª»®·±² îîòë ¨ èð ¨ ççòë ³³
Ð´«¹ó·² ª»®·±² íê ¨ èð ¨ çì ³³

É»·¹¸¬ ß°°®±¨ ïîð ¹

Í½®»© ¬»®³·²¿´ øÜÞÞðï÷
Ì·¹¸¬»²·²¹ ¬±®¯«» Ó¿¨ ðòë Ò³ ¿½½±®¼·²¹ ¬±

×ÛÝ ÛÒ êðçìé

ß°°®±ª¿´ ËÔ ø»¨½»°¬ éîì÷
ÝÍß ø»¨½»°¬ éîì÷

ÝÛ Ó¿®µ·²¹ Ç»

ÛÓÝ Û´»½¬®±³¿¹²»¬·½ Ý±³°¿¬·¾·́ ·¬§
×³³«²·¬§ ß½½±®¼·²¹ ¬± ÛÒ êïðððóêóî
Û³··±² ß½½±®¼·²¹ ¬± ÛÒ êïðððóêóí

Ì·³»® Í°»½·º·½¿¬·±² ß½½±®¼·²¹ ¬± ÛÒ êïèïîóï

ÑÒ

ÑÚÚ
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Specifications are subject to change without notice (31.03.10) 1

Monitoring Relays

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

• TRMS 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 (except for N versions)

• Available versions (W4) supplied between phase and
neutral

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

• Upper and lower limits separately adjustable
• Measure their 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 Phase sequence Output Supply: Supply: Supply:

detection 208 to 240 VAC 380 to 415 VAC 380 to 480 VAC

DIN-rail yes SPDT DPB 01 C M23 DPB 01 C M48 W4 DPB 01 C M48
Plug-in yes SPDT PPB 01 C M23 PPB 01 C M48 W4
Plug-in yes SPDT PPB 01 C M48
DIN-rail no SPDT DPB 01 C M23 N DPB 01 C M48 N W4 DPB 01 C M48 N 
Plug-in no SPDT PPB 01 C M23 N PPB 01 C M48 N W4
Plug-in no SPDT PPB 01 C M48 N

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

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

Note: Connect the neutral only
if it is intrinsically at the star
centre

Measuring ranges
208 to 240 VAC 177 to 275 VL-L AC 

M23 versions
380 to 415 VAC 323 to 475 VL-L AC

PPB01CM48
PPB01CM48N 
D/P PB01CM48W4 
D/P PB01CM48NW4

380 to 480 VAC 323 to 550 VL-L AC
DPB01CM48 
DPB01CM48N

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

Input 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

Ranges
Upper level +2 to +22% 

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

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

Set points from 2 to 5% 1%
Set points from 5 to 22% 2%
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2 Specifications are subject to change without notice (31.03.10)

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 (not N
versions) and the phase-
phase (or phase-neutral)
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.
In case of N versions, the
relay monitors over and
under voltage.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the
lower 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)

D/P PB01CM23, 208 to 240 VL-L AC ±15%
D/P PB01CM23N 45 to 65 Hz

D/P PB01CM48W4, 380 to 415 VL-L AC ±15%
D/P PB01CM48NW4, (220 to 240 VL-N AC ±15%)
PPB01CM48, PPB01CM48N 45 to 65 Hz

DPB01CM48, DPB01CM48N 380 to 480 VL-L AC ±15%
(220 to 277 VL-N AC ±15%)
45 to 65 Hz

Rated operational power
DPB01CM23x, PPB01CM23x 13 VA @ 230 ∆VAC, 50 Hz
DPB01CM48x, PPB01CM48x 13 VA @ 400 ∆VAC, 50 Hz

Supplied by L1 and L2
DPB01CM48xW4
DPB01CM48xW4 13 VA @ 400 ∆VAC, 50 Hz

Supplied by L1 and N

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 DPB01 22.5 x 80 x 99.5 mm
PPB01 36 x 80 x 94 mm

Material PA66 or Noryl
Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Product standard EN 60947-5-1
Approvals  UL, CSA 

(except for W4 versions)
CCC (GB14048.5) only DPB

CE Marking L.V. Directive 2006/95/EC
EMC Directive 2004/108/EC

EMC
Immunity According to EN 61000-6-2
Emissions According to EN 61000-6-3

General 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
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Specifications are subject to change without notice (31.03.10) 3

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 DPB01CM48,

DPB01CM48N
only

M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01CM48,

DPB01CM48N
only

Operation Diagrams
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4 Specifications are subject to change without notice (31.03.10)

DPB01, PPB01

Operation Diagrams (cont.)

(*) N versions don’t detect incorrect phase sequence.

(*)

Wiring Diagrams

DPB01 PPB01
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Specifications are subject to change without notice (31.03.10) 5

DPB01, PPB01

Dimensions

22.5

8
0

8
3

.5

99.5

6
3

28.5

DIN-rail

Note

When DPB01 or PPB01 is used  with phase indicator lamps (see examples in the following diagrams), the lamp H1 or H2
might be dimly lit when there is a phase loss in L1 or L2. This might happen if the lamps used are the typical low power indi-
cator lamps, and there are no other loads present.
This fact can be avoided by using W4 models. Note that the neutral must be always connected to the device.

DPB01 PPB01

36

8
0

94

28.5

6
3

90

Plug-in
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6

Example: 38 series screw terminal relay interface module, 1 CO (SPDT), sensitive 12 V DC coil.

Series

Type
0 = Electromechanical 16 A relay,

with screw terminal
1 = Electromechanical 16 A relay,

with screwless terminal
2 = Timer multifunction (AI, DI, GI, SW),

with screw terminal
5 = Electromechanical relay, 

with screw terminal
6 = Electromechanical relay, 

with screwless terminal 

No. of poles
1 = 1 pole, 6 or 16 A
2 = 2 pole, 8 A

Coil version
0 = AC (50/60 Hz)/ DC
3 = Leakage current suppression for

(110…125)V AC/DC - (230…240)V AC
7 = Sensitive DC, (6, 12, 24, 48, 60)V only
8 = AC (50/60 Hz)

Coil voltage
See coil specifications

5 1 0 07

D: Special versions
0 = Standard

C: Options
5 = Standard DC 
6 = Standard AC/DC
B: Contact circuit
0 = CO (nPDT)

A: Contact material
0 = AgNi Standard
4 = AgSnO2
5 = AgNi + Au (5 µm) 

5 0

Ordering information

A B C D

. . . .3 8

Electromechanical relay - 1 or 2 Pole

38 Series - Relay interface modules - Ordering information

0 1 2

Type Coil version A B C D

38.01/11 7 0 - 4 0 5 0
38.01/11 0 0 - 4 0 6 0
38.51/61 7 0 - 4 - 5 0 5 0
38.51/61 0 - 3 - 8 0 - 4 - 5 0 6 0
38.52/62 7 0 - 5 0 5 0
38.52/62 0 0 - 5 0 6 0
38.21 0 0 0 6 0

Selecting features and options: only combinations in the same row are possible.
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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

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 120 of 535



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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2 CO (DPDT) 3 CO (3PDT) 4 CO (4PDT)

10/20 10/20 7/15

250/400 250/400 250/250

2,500 2,500 1,750

500 500 350

0.37 0.37 0.125

10/0.25/0.12 10/0.25/0.12 7/0.25/0.12

300 (5/5) 300 (5/5) 300 (5/5)

AgNi AgNi AgNi

6 - 12 - 24 - 48 - 60 - 110 - 120 - 230 - 240

6 - 12 - 24 - 48 - 60 - 110 - 125 - 220

1.5/1 1.5/1 1.5/1

(0.8…1.1)UN (0.8…1.1)UN (0.8…1.1)UN

(0.8…1.1)UN (0.8…1.1)UN (0.8…1.1)UN

0.8 UN/0.5 UN 0.8 UN/0.5 UN 0.8 UN/0.5 UN

0.2 UN/0.1 UN 0.2 UN/0.1 UN 0.2 UN/0.1 UN

20 · 106/50 · 106 20 · 106/50 · 106 20 · 106/50 · 106

200 · 103 200 · 103 150 · 103

9/3 9/3 9/3

4 4 4

1,000 1,000 1,000

–40…+85 –40…+85 –40…+85

RT I RT I RT I

2

20.7 27.7

37
.2

5.6

4.4 6.35 4.1 4.24.44.4 6.35

1

9

13 14

5

A1 A2

2

10

6 3

11

7 4

12

8
12 14 22 24 32 34 42 44

11 21 31 41

20.7 27.7

37
.2

5.6
6.35 4.1 4.2

6.66.6

6.35

1

7

13 14

4

A1 A2

2

8

5 3

9

6
12 14 22 24 32 34

11 21 31

20.7 27.7

37
.2

5.6

6.35 4.1 4.2

13.2

6.35

1

9

13 14

5

A1 A2

4

12

8
12 14 42 44

11 41

Contact specification

Contact configuration

Rated current/Maximum peak current A

Rated voltage/Maximum switching voltage V AC

Rated load AC1 VA 

Rated load AC15 (230 V AC) VA

Single phase motor rating (230 V AC) kW

Breaking capacity DC1: 30/110/220 V A

Minimum switching load mW (V/mA)

Standard contact material

Coil specification

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

V DC

Rated power AC/DC VA (50 Hz)/W

Operating range AC

DC

Holding voltage AC/DC

Must drop-out voltage AC/DC

Technical data

Mechanical life AC/DC cycles

Electrical life at rated load AC1 cycles

Operate/release time ms

Insulation between coil and contacts (1.2/50 µs) kV

Dielectric strength between open contacts V AC 

Ambient temperature range °C

Environmental protection

Approvals (according to type)

55 Series - General purpose relays 7 - 10 A

55.32 55.33 55.34Features
Plug-in mount, general purpose  
2, 3 & 4 Pole relays

55.32 - 2 Pole 10 A
55.33 - 3 Pole 10 A 
55.34 - 4 Pole   7 A

• Lockable test button and mechanical flag
indicator as standard on 2 & 4 pole types

• AC coils & DC coils
• UL Listing (certain relay/socket combinations)
• Cadmium Free contacts (preferred version)
• Contact material options
• Rear flange mount option
• 94 series sockets
• Coil EMC suppression 
• Timer accessories 86 series

• 2 pole, 10 A
• Plug-in 94 series sockets

• 3 pole, 10 A
• Plug-in 94 series sockets

• 4 pole, 7 A
• Plug-in 94 series sockets 

FOR UL HORSEPOWER AND PILOT DUTY RATINGS

SEE “General technical information” page V
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Example: 55 series plug-in relay, 4 CO (4PDT), 12 V DC coil, lockable test button and mechanical indicator.

Type Coil version A B C D
55.32/34 AC-DC 0 - 2 - 5 0 0 0 - 6

AC 0 - 2 - 5 0 2 - 3 - 4 - 5 0 - 6
AC 0 - 2 - 5 0 54 /
DC 0 - 2 - 5 0 2 - 4 - 6  - 7 - 8 - 9 0 - 6
DC 0 - 2 - 5 0 74 - 94 /

55.33 AC-DC 0 - 2 - 5 0 0 0 - 6
AC 0 - 2 - 5 0 1 - 3 - 5 0 - 6
DC 0 - 2 - 5 0 1 - 6 - 7 - 8 - 9 0 - 6

55.12/13/14 AC-DC 0 - 2 - 5 0 0 0 - 1

A: Contact material
0 = Standard AgNi
2 = AgCdO
5 = AgNi + Au (5 µm)

B: Contact circuit
0 = CO (nPDT)

Series

Type
1 = PCB
3 = Plug-in 

No. of poles
2 = 2 pole, 10 A
3 = 3 pole, 10 A
4 = 4 pole,  7 A

Coil version
8 = AC (50/60 Hz) 
9 = DC

Coil voltage
See coil specifications

3 4 0 09

D: Special versions
0 = Standard
1 = Wash tight (RT III)

for 55.12, 55.13 and 55.14 only
6 = Rear flange mount

C: Options
0 = None
1 = Lockable test button
2 = Mechanical indicator
3 = LED (AC) 
4 = Lockable test button+mechanical indicator
5 = Lockable test button + LED (AC) 
54 = Lockable test button + LED (AC)  

+ mechanical indicator
6* = Double LED (DC non-polarized)
7* = Lockable test button + double LED 

(DC non-polarized)
74* = Lockable test button + double LED 

(DC non-polarized) 
+ mechanical indicator

8* = LED + diode
(DC, polarity positive to pin A1/13)

9* = Lockable test button + LED + diode (DC,
polarity positive to pin A1/13)

94* = Lockable test button + LED + diode (DC, 
polarity positive to pin A1/13) 
+ mechanical indicator

* Option not available for the 220 V DC version.

4 0

Ordering information

A B C D

. . . .0 1 25 5

Lockable test button and mechanical flag indicator
(0010, 0040, 0050, 0054, 0070, 0074, 0090, 0094)
The dual-purpose Finder test button can be used in two ways:
Case 1) The plastic pip (located directly above the test button) remains intact. In this case, when the
test button is pushed, the contacts operate. When the test button is released the contacts return to their
former state.
Case 2) The plastic pip is broken-off (using an appropriate cutting tool). In this case, (in addition to
the above function), when the test button is pushed and rotated, the contacts are latched in the 
operating state, and remain so until the test button is rotated back to its former position.
In both cases ensure that the test button actuation is swift and decisive.

55 Series - General purpose relays 7 - 10 A

Selecting features and options: only combinations in the same row are possible.
Preferred selections for best avaliability are shown in bold.

13 14
A1 A2 A1 A2 A1 A2
13 14 13 14

C: Option 3, 5, 54
LED (AC)

C: Option 6, 7, 74
Double LED
(DC non-polarized) 

C: Option 8, 9, 94
LED + diode (DC, polarity
positive to pin A1/13)

D: Special versions 6
Rear flange mount

41
.9

3.6

Descriptions: options and special versions
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Contact specification

Technical data

55 Series - General purpose relays 7 - 10 A

1240 168

106

105

107

(A)

F 55 - Electrical life (AC) v contact current
2 and 3 pole relays

C
yc

le
s

20 60 100 140 180 220

20

10
6
4

2

1

0.2

0.1

1 2 3 4

DC voltage (V)

D
C

br
ea

ki
ng

 c
ur

re
nt

 (A
)

H 55 - Maximum DC1 breaking capacity

• When switching a resistive load (DC1) having voltage and current   
values under the curve, an electrical life of ≥ 100·103 can be expected.

• In the case of DC13 loads, the connection of a diode in parallel with
the load will permit a similar electrical life as for a DC1 load.
Note: the release time for the load will be increased.

1240 168

106

105

107

(A)

F 55 - Electrical life (AC) v contact current
4 pole relay

C
yc

le
s

contacts in series

2 & 3 pole current limit
4 pole current limit

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

Insulation according to EN 61810-1:2004 2 pole - 3 pole 4 pole

Nominal voltage of supply system                              V AC 230/400 230

Rated insulation voltage                                            V AC 400 250

Pollution degree 2 2

Insulation between coil and contact set

Type of Insulation Basic Basic

Overvoltage category III III

Rated impulse voltage                               kV (1.2/50 µs) 4 4

Dielectric strength                                                     V AC 2,000 2,000

Insulation between adjacent contacts

Type of insulation Basic Basic

Overvoltage category  III II

Rated impulse voltage                             kV (1.2/50 µs) 4 2.5

Dielectric strength                                                    V AC 2,000 1,550

Insulation between open contacts

Type of disconnection Micro-disconnection Micro-disconnection

Dielectric strength                           V AC/kV (1.2/50 µs) 1,000/1.5 1,000/1.5

Conducted disturbance immunity

Burst (5...50)ns, 5 kHz, on A1 - A2 EN 61000-4-4 level 4 (4 kV)

Surge (1.2/50 µs) on A1 - A2 (differential mode) EN 61000-4-5 level 4 (4 kV)

Other data

Bounce time: NO/NC ms 1/4

Vibration resistance (5…55)Hz: NO/NC g 15/15

Shock resistance g 16

Power lost to the environment without contact current W 1

with rated current  W 3 (2 pole) 4 (3 pole) 3 (4 pole)

Recommended distance between relays mounted on PCB mm 5
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Nominal Coil Operating range Resistance Rated coil
voltage code consumption

UN Umin Umax R I at UN

V V V Ω mA
6 9.006 4.8 6.6 40 150

12 9.012 9.6 13.2 140 86
24 9.024 19.2 26.4 600 40
48 9.048 38.4 52.8 2,400 20
60 9.060 48 66 4,000 15

110 9.110 88 121 12,500 8.8
125 9.125 100 137.5 17,300 7.2
220 9.220 176 242 54,000 4

5

Nominal Coil Operating range Resistance Rated coil
voltage code consumption

UN Umin Umax R I at UN (50Hz)
V V V Ω mA

6 8.006 4.8 6.6 12 200
12 8.012 9.6 13.2 50 97
24 8.024 19.2 26.4 190 53
48 8.048 38.4 52.8 770 25
60 8.060 48 66 1,200 21

110 8.110 88 121 4,000 12.5
120 8.120 96 132 4,700 12
230 8.230 184 253 17,000 6
240 8.240 192 264 19,100 5.3

AC coil dataDC coil data

Coil specifications

1 - Max. permitted coil voltage.
2 - Min. pick-up voltage with coil at ambient temperature.

55 Series - General purpose relays 7 - 10 A

055.15 with relay

Adaptor with top mount flange for 55.32, 55.33, 55.34 055.15

Accessories

(°C)
60

2.0

-20

1.0

0.5

1.5

0 4020

U
UN

80

1

2

R 55 - DC coil operating range v ambient temperature

(°C)
60

2.0

-20

1.0

0.5

1.5

0 4020

U
UN

80

2

1

R 55 - AC coil operating range v ambient temperature

1 - Max. permitted coil voltage.
2 - Min. pick-up voltage with coil at ambient temperature.

055.15 with relay055.15

22.7

1.7

4
4

.4

15

2
9

.7

3.5 34.3

3
7

.5

15

3.6 37.5

22.7

3.515

4
6

.9

7.834.3

055.17 with relay 055.17

Top 35 mm rail (EN 50022) adaptor for 55.32, 55.33, 55.34 055.17

4
.1

35.42

4
1

055.17 with relay

055.17

055.15
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94 Series - Socket overview for 55 series relays 

94.04

See page 7

94.54.1

Module Socket Relay Description Mounting Accessories
99.80 94.54.1 55.32 Screwless terminal socket 35 mm rail - Coil indication and EMC

55.34 - For fast cable connections (EN 50022) mount suppression modules
- Top terminals - Contacts - Plastic retaining and release clip
- Bottom terminals - Coil

See page 8

94.82

Module Socket Relay Description Mounting Accessories
99.01 94.82 55.32 Screw terminal (Plate clamp) socket Panel or 35 mm rail - Coil indication and EMC

- 23 mm wide for space saving (EN 50022) mount suppression modules
- Metal retaining clip

See page 9

94.84.3

Module Socket Relay Description Mounting Accessories
99.80 94.84.2 55.32 Screw terminal (Box clamp) socket Panel or 35 mm rail - Coil indication and EMC

55.34 (EN 50022) mount suppression modules
94.82.3 55.32 - Jumper link
94.84.3 55.32 - Plastic retainig and release clip

55.34
See page 10

94.94.3

Module Socket Relay Description Mounting Accessories
99.80 94.92.3 55.32 Screw terminal (Box clamp) socket Panel or 35 mm rail - Coil indication and EMC

94.94.3 55.32 - Top terminals - Contacts (EN 50022) mount suppression modules
55.34 - Bottom terminals - Coil - Jumper link

- Plastic retaining and release clip

See page 11

94.14

Module Socket Relay Description Mounting Accessories
— 94.12 55.32 PCB sockets PCB mounting - Metal retaining clip
— 94.13 55.33
— 94.14 55.32

55.34

See page 12

94.22

Module Socket Relay Description Mounting Accessories
— 94.22 55.32 Panel mount Panel mount on 1 mm - Metal retaining clip
— 94.23 55.33 with solder connections thick panel
— 94.24 55.32

55.34

See page 12

94.34

Module Socket Relay Description Mounting Accessories
— 94.32 55.32 Panel mount M3 screw fixing - Metal retaining clip
— 94.33 55.33 with solder connections
— 94.34 55.32

55.34

See page 13

94.74

Module Socket Relay Description Mounting Accessories
99.01 94.72 55.32 Screw terminal (Plate clamp) socket Panel or 35 mm rail - Coil indication and EMC

94.73 55.33 (EN 50022) mount suppression modules
94.74 55.32 - Metal retaining clip

55.34

See page 9

Module Socket Relay Description Mounting Accessories
99.02 94.02 55.32 Screw terminal (Box clamp) socket Panel or 35 mm rail - Coil indication and EMC

94.03 55.33 - Top terminals - Contacts (EN 50022) mount suppression modules
94.04 55.32 - Bottom terminals - Coil - Jumper link

55.34 - Timer modules
- Plastic retaining and release clip

6
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94 Series - Sockets and accessories for 55 series relays 

94.04

Approvals 
(according to type):

094.06

094.91.3

10
.3

5.1

0.75 272726.25 27 26.25

135

3.
3

7

Screw terminal (Box clamp) socket panel or 35 mm rail mount 94.02 94.02.0 94.03 94.03.0 94.04 94.04.0
Blue Black Blue Black Blue Black

For relay type 55.32 55.33 55.32, 55.34
Accessories
Metal retaining clip 094.71
Plastic retaining and release clip 094.91.3 094.91.30 094.91.3 094.91.30 094.91.3 094.91.30
(supplied with socket - packaging code SPA)
6-way jumper link 094.06 094.06.0 094.06 094.06.0 094.06 094.06.0
Identification tag 094.00.4
Modules (see table below) 99.02
Timer modules (see table below) 86.30
Sheet of marker tags for retaining and release clip 094.91.3 060.72
plastic, 72 tags, 6x12 mm
Technical data
Rated values 10 A - 250 V 
Dielectric strength 2 kV AC
Protection category IP 20
Ambient temperature °C –40…+70

Screw torque Nm 0.5
Wire strip length mm 8
Max. wire size for 94.02/03/04 sockets solid wire stranded wire

mm2 1x6 / 2x2.5 1x4 / 2x2.5
AWG 1x10 / 2x14 1x12 / 2x14

060.72

6-way jumper link for 94.02, 94.03 and 94.04 sockets 094.06 (blue) 094.06.0 (black)
Rated values 10 A - 250 V

86.30

86 series timer modules
(12…24)V AC/DC; Bi-function: AI, DI; (0.05s…100h) 86.30.0.024.0000
(230...240)V AC; Bi-function: AI, DI; (0.05s…100h) 86.30.8.240.0000

Approvals 
(according to type):

99.02

99.02 coil indication and EMC suppression modules for 94.02, 94.03 and 94.04 sockets
Diode (+A1, standard polarity) (6...220)V DC 99.02.3.000.00
LED (6...24)V DC/AC 99.02.0.024.59
LED (28...60)V DC/AC 99.02.0.060.59
LED (110...240)V DC/AC 99.02.0.230.59
LED + Diode (+A1, standard polarity) (6...24)V DC 99.02.9.024.99
LED + Diode (+A1, standard polarity) (28...60)V DC 99.02.9.060.99
LED + Diode (+A1, standard polarity) (110...220)V DC 99.02.9.220.99
LED + Varistor (6...24)V DC/AC 99.02.0.024.98
LED + Varistor (28...60)V DC/AC 99.02.0.060.98
LED + Varistor (110...240)V DC/AC 99.02.0.230.98
RC circuit (6...24)V DC/AC 99.02.0.024.09
RC circuit (28...60)V DC/AC 99.02.0.060.09
RC circuit (110...240)V DC/AC 99.02.0.230.09
Residual current by-pass (110...240)V AC 99.02.8.230.07

DC Modules with
non-standard polarity
(+A2) on request.

Approvals 
(according to type):

7

Certain relay/socket
combinations

27

76

34
.9

Ø 3

76

Ø 
3.

2

 94.03

27

76
Ø 

3.
2

34
.9

Ø 3

 94.02

COIL

41
12

44
8

42
4

COM

NO

NC

11
9

14
5

12
1

A2
14

A1
13

 94.02

31
9

21
8

11
7

34
6

24
5

14
4

32
3

22
2

12
1

A2
14

A1
13 COIL

COM

NO

NC

 94.03

O

A 1

14

A 2

13 O
I
L

C

42 32

4 3

22 12

2 1

8 7

44 34

41 31

6 5

24 14

21 11

C

N

N

O

M

12 11 10 9 C

27

2
1

.4

3.5

86.9

3
.2

60.9

3
7

.8

35.5

7
6

3
5

.4

94.04

Top
terminals

Bottom
terminals

41
12 COM

NO

NC

31
11

21
10

11
9

44
8

34
7

24
6

14
5

42
4

32
3

22
2

12
1

COIL
A2
14

A1
13

 94.04
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SAFE-FSP Relay Manual  
 

 
SAFE-FSP Manual R1 Page 3 of 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

This Manual is the support documentation for the installation, 
commissioning and operation of the 
 SafeSmart FSP Backup Controller 

 

Document No. 00242600 

Document Revision 1 

Last updated 2 June 2009 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTICE 

MULTITRODE® and MULTISMART® are registered trademarks of MultiTrode Pty Ltd in Australia, USA, and 
Europe. PUMPVIEW® is a registered trademark of MultiTrode Pty Ltd in the USA and Australia.  Designs 
registered for the MultiSmart Pump Controller Remote and Base Modules in Australia, USA, Europe and China. 
Patents pending in Australia, USA, and Europe. 
©2009 MultiTrode Pty Ltd. This publication is protected by copyright. No part of this publication may be 
reproduced by any process, electronic or otherwise, without the express written permission of MultiTrode Pty 
Ltd. 

.
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1 Warnings & Cautions 

1.1 Information to User 

Read this manual prior to installing or operating the SafeSmart–FSP Backup Controller.  It contains all the 
information necessary to configure it for maximum performance for your application. After reading, place the 
manual in a safe place for future reference. 

1.2 Documentation Standards 

 

DANGER: 
This symbol is used where non-compliance could result in injury or death. 

 

WARNING: 
This symbol is used where non-compliance could result in incorrect operation, damage to or 
failure of the equipment. 

 

NOTE: 
This symbol is used to highlight an issue or special case within the body of the manual. 

1.3 Installation Notes 

 
WARNING: 
The SafeSmart-FSP installation and wiring must be performed by qualified personnel. 

 

DANGER: 
The SafeSmart-FSP has no user serviceable parts. To reduce the risk of electric shock leave all 
servicing to qualified Multitrode technical staff. 

 

2 Introduction 
The SAFE-FSP Backup Controller is a solid-state electronic level control module housed in a hi-impact plastic 
case with a DIN rail attachment on the back.  It is used to control a pump (via a contactor or soft starter) in 
response to a liquid level sensor such as a MultiTrode probe. 

The FSP Controller can be used as the primary source of control for a single pump or as a backup control 
device (for a single pump) when the primary control equipment fails. When using an FSP Controller as a backup 
controller, it only controls the pump in response to high or low level signals from dedicated level sensors. 

A thermal sensor can be connected to the FSP Controller for pump protection. During operation, the LED 
indicators on the front panel display the current status including – Power, Pump On/Off, Level alarm, Thermal 
fault and Probe fault. 

The FSP Backup Controller is designed to be easy to install and configure. All connections are clearly labelled 
on the side of the device and options are configured using a set of Dip switches on the front of the Controller. 
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3 Specifications 

Dimensions 

Width 22.5mm  (7/8”) 

Height 101mm  (4”) 

Length (depth) 120mm   (4 ¾”) 

Environmental 

Ambient Temperature -10 to 60 °C  (14 to 140 °F) 

Humidity 5% to 90% non-condensing 

AC Power Supply 

Voltage Range 85 – 265V AC 

Frequency 50/60Hz 

Power 3.5W 

DC Power Supply 

Voltage Range 12 – 30V DC 

Current 0.15A max 

Relay Outputs 

Type Form A 

Current (Resistive) 5A 

Current (Inductive) 2A 

Voltage Rating DC 30V DC 

Voltage Rating AC 250V AC 

Thresholds* 

Thermal Fault Present > 4k ohms 

Thermal Fault Cleared < 2k ohms 

Thermal BU Input 0.15V DC 

Table 1 - SAFE-FSP Specifications 
* Where applicable, values include a 56 ohm series resistor on the thermal input. 
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4 Installation 
 
The FSP Backup Controller is designed to be mounted onto a standard DIN rail. The power supply, input and 
output connections are located on the top of the Controller housing. 
 
The features of the Controller are listed below and are discussed in the following sections. 
 

• Power Supply Options 
– Four Configurations 

• Operation Modes & Probe Inputs 
– Empty (Discharge) Mode 
– Fill (Charge) Mode 

• Level Alarm Fault 
– Level Alarm (AL Probe) 

• Pump Faults 
– Thermal Pump Fault 

• Probe Faults 
– Failsafe Probe Fault 
– Assumed Probe Fault 

• Digital Output and Pump Sensor Connection Options 
– Local or Remote Monitoring of Pump Status & Faults 
– MultiSmart Connections - Conductive Thermal Sensor 
– MultiSmart Connections - FLS Thermal Sensor 

• Manual (Hand) Operation 

• Alarm Activation and Deactivation Delays 

• Probe Sensitivity 

• LED Status Summary 

• DIP Switch Settings 
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5 Power Supply Options 
 

The FSP Controller can be supplied power in the following ways: 

• 85 – 240V AC Supply Only 

• 12 – 30V DC Supply Only 

• 85 – 240V AC with 12 – 14V DC as Backup  

• 15* – 30V DC with 85 – 240V AC as Backup 

* When the DC supply is 15V or greater, the DC supply is the primary source. 

A Power LED (steady green) indicates when the Controller is powered. If the LED flashes, supply voltage is too 
low. 
 

NOTE: 
If the power supply is below 24 VDC, the voltage alarm threshold is automatically set to 11.5 V.  If 
the supply is 24 VDC or above, the voltage alarm threshold is automatically set to 23 V. 

  
 

A switch or circuit-breaker and an over-current protection device must be included in the installation.  The 
protection device must be in close proximity to the equipment, within easy reach of the operator, and be marked 
as the protection device for the equipment. 

The input wiring and the switch/circuit-breaker/over-current device must be rated to at least the nominal input 
voltage being used.  The recommended current ratings are below. 

 

Unit Supply 
Range 

Recommended Switch/Circuit-
Breaker/Overcurrent 

Protection Device Rating 
Minimum Supply 

Wiring Rating 

85 - 180VAC 0.1A 0.1A 
180 - 265VAC 0.05A 0.05A 
12 – 20VDC 0.3A 0.3A 
20 – 30VDC 0.15A 0.15A 
Table 2 – Current Ratings 

 

 

NOTE: 
The MultiTrode probe uses an earth/ground return path for the signal. Ensure that the GROUND 
(DC-) terminal on the FSP Controller is also grounded. 
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6 Operation Modes & Probe Inputs 
 
The SafeSmart-FSP Backup Controller can be configured to operate in either Empty (Discharge) or Fill 
(Charge) mode. 

• Empty (Discharge) Mode - Dip Switch 1 = OFF 
• Fill (Charge) Mode  - Dip Switch 1 = ON 

The Controller has three (3) probe inputs, High, Low and Alarm. The Alarm probe input can be configured as a 
low or high level alarm. 

• High Level Alarm - Dip Switch  2 = OFF 

• Low Level Alarm - Dip Switch  2 = ON 

6.1 Empty (Discharge) Mode 

 

This mode is used to pump liquid out of a well once it reaches a preset level. (Figure 1)  In this mode the 
Controller operates as follows: 

• The pump activates when the liquid reaches the sensor in the high level probe. 

• The pump continues to operate until the liquid level drops below the low level probe and the pump 
deactivation period expires. 

• When a thermal fault occurs, the Pump Control output is deactivated regardless of the liquid level.  The 
pump stops, the Pump Fault output (DO1) is deactivated and the Thermal LED flashes. 

 

Figure 1 – Empty (Discharge) Mode 
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6.2 Fill (Charge) Mode 

 

This mode is used to fill up a well with liquid when the level falls to a preset level. (Figure 2)  In this mode the 
Controller operates as follows: 

• The pump activates when the liquid falls just below the sensor in the low level probe. 

• The pump continues to operate until the liquid level reaches the sensor in the high level probe and the 
pump deactivation period expires. 

• When a thermal fault occurs the Pump Control output deactivates regardless of the liquid level.  The 
pump stops, the Pump Fault output is deactivated and the Thermal LED flashes. 

 

 

Figure 2 - Fill (Charge) Mode  
 

7 Level Alarms (AL Probe) 
A conductive level sensor is connected to the AL Probe input to detect when the liquid level has risen above or 
fallen below an acceptable level. 

In Empty (Discharge) mode this is typically a high level alarm and is activated when the AL Probe input detects 
liquid and the activation delay has expired. 

In Fill (Charge) mode this is typically a low level alarm and is activated when the AL Probe input is no longer 
detecting level (i.e. the level has dropped below the sensor) and the activation delay has expired. 

When a level alarm is detected the Level Alarm output (DO1) changes state and the Level Alarm LED flashes at 
1Hz.  The Level Alarm/Pump Fault output can be used to operate an alarm device such as a beacon. 

The Level Alarm/Pump Fault output (DO1) can be configured as normally open or normally closed. 

• Normally Closed Output - Dip Switch 6 = OFF 

• Normally Open Output - Dip Switch 6 = ON 

 
NOTE: 
Dip Sw6 also has the same effect on the Probe/Failsafe Alarm output (DO3). 
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8 Thermal Pump Fault 
The FSP Controller can detect thermal and FLS thermal faults.  The FSP Controller can not detect a Seal fault. 
Types of sensors that maybe connected are FLS (Flygt Leakage Sensor), FLS10 or a thermal only sensor such 
as non-linear PTC thermistor or bi-metallic switch. 

A thermal sensor is connected as illustrated in Figure 3. No Dip Switch setting change is required. 

 

 

Figure 3 - Thermal Sensor Connection (Flygt and Non-Flygt Pumps) 
 

When a thermal fault is detected, the pump stops, (DO2 is deactivated), the Level Alarm / Pump Fault output 
(DO1) changes state and the Thermal Fault LED begins to flash. 

A thermal fault is automatically reset when the pump returns to normal operating temperature (i.e. the fault is no 
longer present). The flashing Thermal LED becomes steady and the pump is free to run. 

A manual acknowledgement is required to clear the Thermal LED. A manual acknowledgement is performed by 
momentarily connecting Ground/Earth to the Manual (Hand) terminal. See Figure 4 below. (Note, the 
pushbutton switch is not supplied). 
 

 
Figure 4 - Manual Thermal Fault Reset & Manual (Hand) Operation 

 
 
The Level Alarm/Pump Fault output (DO1) can be configured as normally open or normally closed. 

• Normally Closed Output - Dip Switch 6 = OFF 

• Normally Open Output - Dip Switch 6 = ON 

NOTE: 
Dip Sw6 also has the same effect on the Probe/Failsafe Alarm output (DO3). 
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9 Probe Faults 
The FSP Controller detects two types of probe faults, a Failsafe Probe fault and an Assumed Probe fault.  
When either fault is detected the Probe/Failsafe Alarm output (DO3) changes state. This output can be 
configured as normally open or normally closed. 
 

• Normally Closed Output - Dip Switch 6 = OFF 

• Normally Open Output - Dip Switch 6 = ON 
 

NOTE: 
Dip Sw6 also has the same effect on the Level Alarm/Pump Fault output (DO1). 

 

 

9.1 Failsafe Probe Fault 

MultiTrode probes are available with a failsafe connection to the top-most sensor to enable detection of a 
sensor fault.  If a broken cable is detected to the top-most sensor, the Probe/FailSafe fault output (DO3) 
changes state, the Probe Fault LED flashes and the pump stops. 

A Failsafe probe is typically used in discharge (empty) applications only.  By its very nature the probes used in a 
charge or fill application are covered, so for example if the low level alarm probe goes open circuit, a low level 
alarm would be present immediately. 
 

 

NOTE: 
If a non-failsafe probe is used, then a jumper must be connected between the Alarm Probe and the 
Failsafe Probe inputs to suppress erroneous probe faults. 

 

NOTE: 
When using single sensor probes, the Failsafe Probe input should be connected to the highest 
probe in the system. 

 
 

9.2 Assumed Probe Fault 

For an Empty (Discharge) application, if a High Level probe is activated and the Low Level probe is deactivated, 
then the Controller assumes the Low Level probe is faulty.  This condition is called an “Assumed Probe Fault” 
and the Probe Fault LED illuminates.  

The Controller changes its pumping behaviour to a timed method until the fault condition is no longer present.  
So the pump continues to run for 60s after the High Level probe has deactivated and during this time the Pump 
LED flashes. 

For a Fill (Charge) application, if a High Level probe is activated and the Low Level probe is deactivated, then 
the Controller assumes the Low Level probe is faulty.  This condition is called an “Assumed Probe Fault” and 
the Probe Fault LED illuminates. 

The Controller changes its pumping behaviour to a timed method until the fault condition is no longer present.  
So the Controller waits for 60 seconds after the High Level probe has deactivated then starts the pump, and 
during this time the Pump LED flashes. 
 
When an Assumed Probe fault occurs, the Probe/FailSafe fault output (DO3) changes state. 
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10 Digital Output and Pump Sensor Connection Options 

10.1 Local or Remote Monitoring of Pump Status & Faults 

The FSP Controller’s digital outputs can be wired into the inputs of a wide range of devices (e.g. a PLC, RTU or 
Dialler etc.) and the state of the pump monitored.  The valid states and what they signify are tabled below. 
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DO1 DO2 DO3 DO1 DO2 DO3 
0 0 0 - Off - 

0 0 1 - Off Y 

1 0 0 Y Off - 

1 0 1 Y Off Y 

0 1 0 - On - 

0 1 1 - On Y 

1 1 0 Y On - 

1 1 1 Y On Y 

Table 3 – FSP Controller Output States 
 
* Dip Sw 6 = On (Normally Open) 

 

10.2 MultiSmart and FSP Controller Thermal Sensor Options 

 

The FSP Controller can be used in conjunction with a MultiSmart Pump Station Manager. 

The MultiSmart is indirectly connected to the thermal sensor via a relay within the FSP Controller.  The 
Controller monitors this line and if it detects that the MultiSmart is no longer connected, the internal relay 
switches over and the FSP Controller drives the sensor. 

The Controller monitors the voltage on the Thermal BU input to the MultiSmart.  If the MultiSmart fails, the 
Controller takes over and controls the pump (but does not inhibit the MultiSmart pump control) and monitors for 
a thermal fault – thus providing backup control and thermal overload protection to the pump. 

 

10.2.1 MultiSmart Connections - Conductive Thermal Sensor 

 

The conductive thermal sensor is connected to the Thermal input.  The Thermal BU (backup) is connected to a 
digital input on the MultiSmart (configured as a Motor OverTemp fault). See Figure 5 below. 

The MultiSmart and FSP controller are both capable of responding to a thermal fault. When a thermal fault is 
detected, the pump stops, if running.  A Motor OverTemp fault is displayed on the MultiSmart and a thermal 
fault is displayed on the Controller.  The pump can not be restarted until the thermal fault clears. The FSP 
Controller automatically resets the fault when the fault condition is no longer present, this allows the pump to 
run again but only via the Controller  The fault must be reset at the MultiSmart before the MultiSmart is able to 
run the pump again. 
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Figure 5 –Thermal Sensor Connections to a MultiSmart 

10.2.2 MultiSmart Connections - FLS Thermal Sensor 

The FLS sensor is connected to the Thermal input. The Thermal BU is connected to a digital input on the 
MultiSmart (configured as an FLS fault). (See Figure 6 below). The FSP Controller is not able to detect a seal 
fault however the MultiSmart can.  

When an FLS thermal fault is detected, the pump stops, if running - shut down by the MultiSmart and/or the 
FSP Controller. An FLS Flygt Thermal fault is displayed on the MultiSmart and on the Controller. The pump can 
not be restarted until the thermal fault clears. The FSP Controller automatically resets the fault when the fault 
condition is no longer present, this allows the pump to run again but only via the Controller The fault must be 
reset at the MultiSmart before the MultiSmart is able to run the pump again. 

When an FLS Seal fault occurs the FSP Controller is unable to detect it however the MultiSmart can and will 
display an FLS Flygt Seal fault. By default, the MultiSmart allows the pump to continue to run when a seal fault 
occurs. 

 

Figure 6 - FLS Connections to a MultiSmart (Flygt Pump) 
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11 Manual (Hand) Operation 
A momentary action pushbutton (not supplied) may be connected to the Manual (Hand) input and used to 
operate the pump directly. (See Figure 7). Once pressed the pump begins to operate immediately irrespective 
of the liquid level. A second momentary action pushbutton switch is required to switch the pump off. It is 
connected across the Off input and Ground/Earth. 

 

WARNING: 
If operating the pump manually via the Manual (Hand) switch, the pump does NOT automatically 
turn off when the level falls below the low sensor. So ensure that the pump is switched off via the 
Pump Off switch before the level becomes critically low to avoid potential damage to the pump. 

 
Figure 7 – Manual Pump Operation – On & Off Switches 

12 Pump Activation and Deactivation Delays 
Activation delays are used to prevent spurious pump starts. The delay allows the level device to positively 
detect the liquid before operating the pump. 

There are two delay periods for Pump Activation delay: 

• 0.5 sec - Dip Switch 3 = OFF 
• 30 sec - Dip Switch 3 = ON 

There are two delay periods for Pump Deactivation delay: 

• 0.5 sec - Dip Switch 4 = OFF 
• 30 sec - Dip Switch 4 = ON 

13 Alarm Activation and Deactivation Delays 
Activation and Deactivation delays are used to prevent spurious level alarms. The delay allows the level device 
to positively detect the liquid before triggering the alarm. 

There are two delay periods: 

• 0.5 sec - Dip Switch 5 = OFF 
• 10 sec - Dip Switch 5 = ON 

This delay applies to both the alarm activation and deactivation delay. 

14 Probe Sensitivity 
The Controller is used in conjunction with a conductive level sensing device, such as the MultiTrode probe.  
Conductive probes rely on conductivity through the liquid to earth in order to detect level.  Highly conductive 
liquids, such as saltwater, generally require the Controller be set to a lower sensitivity than for low conductivity 
liquids, such as distilled water. 

For most applications, the default probe setting of 20k ohms is satisfactory but the Controller allows the 
operator to adjust its sensitivity as needed for specific conditions. The sensitivity is set using Dip Switches 7 and 
8. 
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Dip Sw 7 Dip Sw 8 Sensitivity Typical Application 
OFF OFF 1k ohm Concentrates Acids, Minerals, Alkalis 
ON OFF 4k ohm Acids, Alkalis, Diluted Brine, Sea Water
OFF ON 20k ohm Sullage, Sewage Effluent, Town Water 
ON ON 80k ohm Industrial Effluent, Purified Water* 

Table 4 - Probe Sensitivity 

* Not recommended for use with purified de-ionised water or pristine rain water. 

15 LED Status Summary 
Five LEDs on the front of the Controller indicate the power, level alarm, pump status, thermal and probe fault 
status of the Controller. 

LED Status Indication 
Power on Steady 

Power 
Low voltage Flashing 

Level Level alarm Flashing 
Pump on Steady 

Pump 
Activation delay period  Flashing 
Manual ack required Steady 
Thermal fault active Flashing Thermal 
Standalone locked mode* Flashing - Double 

P l 3 ffAssumed probe fault Steady 
Probe 

Failsafe probe fault ** Flashing 
Table 5 - LED Summary Status 

* In Standalone Locked mode the FSP Controller ignores the THERMAL BU input.  Standalone Locked mode 
occurs if the voltage on the THERMAL BU input is unstable (i.e. voltage is < 0.15V and > 6V in less than 0.5s 
for 30 seconds).  To exit Standalone Locked mode, press the Manual (Hand) button. 
 
** Failsafe probe fault has higher priority than Assumed probe fault. 

16 DIP Switch Settings 
The Controller is configured using the DIP switches located on the front of the enclosure. 

DIP # Setting Mode Description Section 
OFF Empty (Discharge) Mode 6 1 
ON Fill (Charge) Mode 6 
OFF High Level Alarm 6 2 
ON Low Level Alarm 6 
OFF 0.5 sec Pump Activation Delay 12 3 
ON 30 sec Pump Activation Delay 12 
OFF 0.5 sec Pump Deactivation Delay 12 4 
ON 30 sec Pump Deactivation Delay 12 
OFF 0.5 sec Alarm Activation & 

D i i D l
13 5 

ON 10 sec Alarm Activation & 
D i i D l

13 
OFF N/C (Normally Closed) (DO3 & DO1) 7,8,9 6 
ON N/O (Normally Open) (DO3 & DO1) 7,8,9 

7 8 Probe Sensitivity 14 
OFF OFF 1k ohm  
ON OFF 4k ohm  
OFF ON 20k ohm  
ON ON 80k ohm  

Table 6 - Dip Switch Settings 

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 144 of 535



SAFE-FSP Relay Manual  
 

 
SAFE-FSP Manual R1 Page 17 of 21 

17 Example Applications 

17.1 Backup Operation 

Following is an example an empty (discharge) application using the FSP Controller as backup to a pump 
controller (the primary control device). In this configuration the FSP Controller does not control the pump until 
the High Level probe is covered which should only occur if the pump controller fails. 
If the level continues to rise and it reaches the Alarm probe, a high level alarm is tripped. This indicates that the 
pump for whatever reason is unable to cope and the level has risen to an excessively high level (and overflow is 
possibly imminent). 
The Alarm and High Level probes are positioned higher than the highest activation point used by the pump 
controller. 

 

Figure 8 - Example of a Backup Application 
 
If the pump controller is located at a site with no telemetry, a low level alarm could be configured (rather than a 
high level alarm). If the alarm trips, it indicates (by means of say a beacon) that the primary pump controller has 
most likely failed. However in this case no further alarm can be generated by the FSP Controller to indicate an 
excessively high level has been reached. 

 

 
NOTE: 
The actual probe position is at the discretion of the end user, the only requirement for a discharge 
(empty) application is that the high probe must be positioned higher than the (highest*) activation 
setpoint. (* In some pump controllers, more then one activation setpoint may be defined). 
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17.2 Dual Thermal Fault Monitoring (with MultiSmart) 

The following wiring diagram (Figure 9), illustrates an application where the FSP Controller and a MultiSmart 
pump controller operate in parallel. 

The thermal sensor is connected to the FSP Controller and the Thermal Bu input is connected to the 
MultiSmart. This allows both devices to act on a thermal fault. 

If a seal sensor is present it is connected to the MultiSmart. 

 

Figure 9 – Dual Thermal Fault Monitoring 
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17.3 Simplex Pump Controller 

In this example the FSP Controller is configured as the primary pump controller for a single pump. The FSP 
Controller takes no action until the High Level probe is covered.  When it is covered, the Pump Control output 
(DO2) closes turning on the pump. 

When the Alarm Level probe is covered, a high level alarm is generated and the Level Alarm/Pump Fault output 
(DO1) changes state. 

The FSP Controller monitors the thermal sensor. If a seal sensor is present it is not connected to the FSP 
Controller. 

The FSP Controller and associated probes can control a maximum of one pump. The wiring is illustrated in 
Figure 10 below. 

 

Figure 10 - Simplex Pump Controller 
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18 Backup Controller SAFE-FSP Label 

 

Figure 11 – SafeSmart SAFE-FSP Label. 
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MultiTrode Pty Ltd—UK Operations 
Ivybridge, Devon 

 
Tel: +44 1752 547355 
Fax: +44 1752 894615 

 
E-mail:UKsales@multitrode.com 

MultiTrode Pty Ltd—Head Office 
Brisbane Technology Park 

18 Brandl Street 

PO Box 4633 
Eight Mile Plains Qld 4113 

Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: AUsales@multitrode.com 

MultiTrode Inc—USA 
Unit 3, 990 South Rogers Circle 

Boca Raton Florida 33487 

Tel: +1 561 994 8090 
Fax: +1 561 994 6282 

 
E-mail: USsales@multitrode.net 

Visit www.multitrode.com for the latest information 
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1 - 18

1

GST not included

Price Schedule CAS 7 ‘AA’
Price Schedule CAS 6 ‘A1’

Safety contactors CAS 
AC operated
Safety contactors
n AC control
n 3 main contacts
n Positively guided contacts (mirror contacts) according to IEC 947
n Mechanically linked contactor and auxiliary contact block to IEC 947
n Protection against unintended actuation
n Auxiliary contacts are electronically compatible according to DIN 19240
n Auxiliary contact blocks cannot be removed – vibration resistant 5)
n Above 23 amps, i.e. -14C version, standard N/O side-mounting auxiliary contact provided
n Reversible coil terminals
n Category B4 endorsement

4
4
5.5
5.5
7.5
7.5
11
11
15
15
18.5
18.5
22
22
30
30
37
37
45
45

9
9
12
12
16
16
23
23
30
30
37
37
43
43
60
60
72
72
85
85

4
5
4
5
4
5
4
5
4
4
4
4
4
4
4
4
4
4
4
4

1
0
1
0
1
0
1
0
0
1
0
1
0
1
0
1
0
1
0
1

250.00
250.00
260.00
260.00
310.00
310.00
425.00
465.00
550.00
550.00
640.00
640.00
690.00
690.00
970.00
970.00

1100.00
1100.00
1490.00
1490.00

CAS 7-9-14C…VAC
CAS 7-9-05C…VAC
CAS 7-12-14C…VAC
CAS 7-12-05C…VAC
CAS 7-16-14C…VAC
CAS 7-16-05C…VAC
CAS 7-23-14C…VAC
CAS 7-23-05C…VAC
CAS 7-30-04C…VAC  
CAS 7-30-14C…VAC 4)
CAS 7-37-04C…VAC  
CAS 7-37-14C…VAC 4)
CAS 7-43-04C…VAC  
CAS 7-43-14C…VAC 4)
CAS 7-60-04C…VAC  
CAS 7-60-14C…VAC 4)
CAS 7-72-04C…VAC  
CAS 7-72-14C…VAC 4)
CAS 7-85-04C…VAC  
CAS 7-85-14C…VAC 4)

AC 3 ampsAC 3 kW N/O                   N/C Cat. No. 1) 3) Price $

Auxiliary ContactsRatings @ 400/415 Volts AC
Safety contactors (3 main contacts) AC operated CAS 7

Notes: 1) 110, 240 V 50 Hz available as standard. 
2) 240 V 50 Hz available as standard.
3) Please enquire regarding other AC control voltages and contact configurations.
4) Supplied fitted with standard N/O side mounting auxiliary contact.
5) Accessories need to be side or coil mounted, not top mounted.

Available on indent only.

CAS 7 - 9…23 - 14C

55
55
75
75
90
90
100
100
132
150
185
250

95
95
130
130
155
155
180
180
225
258
315
425

2
2
2
2
2
2
2
2
2
2
2
2

1610.00
1840.00
1830.00
2290.00
2210.00
2670.00
2340.00
2670.00
3510.00
4640.00
5040.00
6590.00

CAS 6-95-22…VAC
CAS 6-95-EI-22…VAC
CAS 6-110-22…VAC
CAS 6-110-EI-22…VAC
CAS 6-140-22…VAC
CAS 6-140-EI-22…VAC
CAS 6-180-22…VAC
CAS 6-180-EI-22…VAC
CAS 6-210-EI-22…VAC  
CAS 6-250-EI-22…VAC
CAS 6-300-EI-22…VAC  
CAS 6-420-EI-22…VAC

AC 3 ampsAC 3 kW N/O                   N/C Cat. No. 2) 3) Price $
Auxiliary ContactsRatings @ 400/415 V AC

AC Controlled safety contactors CAS 6

2
2
2
2
2
2
2
2
2
2
2
2

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 153 of 535



1 - 19

1

GST not included

Safety contactors CAS 
DC operated
Safety contactors
n DC control
n 3 main contacts
n Positively guided contacts (mirror contacts) according to IEC 947
n Mechanically linked contactor and auxiliary contact block to IEC 947
n Protection against unintended actuation
n Auxiliary contacts are electronically compatible according to DIN 19240
n Auxiliary contact blocks cannot be removed 4)
n Above 23 amps, i.e. -14C version, standard N/O side-mounting auxiliary contact provided
n Reversible coil terminals
n Category B4 endorsement

4
4
5.5
5.5
7.5
7.5
11
11
15
15
18.5
18.5
22
22
30
30
37
37
45
45

9
9
12
12
16
16
23
23
30
30
37
37
43
43
60
60
72
72
85
85

4
5
4
5
4
5
4
5
4
4
4
4
4
4
4
4
4
4
4
4

1
0
1
0
1
0
1
0
0
1
0
1
0
1
0
1
0
1
0
1

430.00
430.00
460.00
460.00
540.00
540.00
670.00
670.00
820.00
820.00
970.00
970.00

1110.00
1110.00
1310.00
1310.00
1560.00
1560.00
1680.00
1680.00

CAS 7-9D-14C…VDC
CAS 7-9D-05C…VDC
CAS 7-12D-14C…VDC
CAS 7-12D-05C…VDC
CAS 7-16D-14C…VDC
CAS 7-16D-05C…VDC
CAS 7-23D-14C…VDC
CAS 7-23D-05C…VDC
CAS 7-30D-04C…VDC  
CAS 7-30D-14C…VDC 3)
CAS 7-37D-04C…VDC  
CAS 7-37D-14C…VDC 3)
CAS 7-43D-04C…VDC  
CAS 7-43D-14C…VDC 3)
CAS 7-60D-04C…VDC  
CAS 7-60D-14C…VDC 3)
CAS 7-72D-04C…VDC  
CAS 7-72D-14C…VDC 3)
CAS 7-85D-04C…VDC  
CAS 7-85D-14C…VDC 3)

AC 3 ampsAC 3 kW N/O                   N/C Cat. No.  1) 2) Price $
Auxiliary ContactsRatings @ 400/415 Volts A C

Safety contactors (3 main contacts) DC operated CAS 7

Notes: 1) Add control volts DC: 24 with integrated diode.
2) Other DC control voltages and contact configuration available, please enquire.
3) Supplied fitted with standard N/O side mounting auxiliary contact.
4) Accessories need to be side or coil mounted, not top mounted.

Available on indent only.

CAS 7-9…23-05

CAS 7-9…23-14

CAS 7-30…85-04

55
55
75
75
90
90
100
100
132
150
185
250

95
95
130
130
155
155
180
180
225
258
315
425

3
2
3
2
3
2
3
2
2
2
2
2

1730.00
1990.00
2020.00
2340.00
2180.00
2760.00
2460.00
3010.00
3640.00
4800.00
5320.00
6590.00

CAS 6-95-L33…VDC
CAS 6-95-EI-22…VDC
CAS 6-110-L33…VDC
CAS 6-110-EI-22…VDC
CAS 6-140-L33…VDC
CAS 6-140-EI-22…VDC
CAS 6-180-L33…VDC
CAS 6-180-EI-22…VDC
CAS 6-210-EI-22…VDC  
CAS 6-250-EI-22…VDC
CAS 6-300-EI-22…VDC  
CAS 6-420-EI-22…VDC

AC 3 ampsAC 3 kW N/O                   N/C Cat. No. 1) 2) Price $
Auxiliary ContactsRatings @ 400/415 V

DC Controlled safety contactors CAS 6

3
2
3
2
3
2
3
2
2
2
2
2

Price Schedule CAS 7 ‘AA’
Price Schedule CAS 6 ‘A1’
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KTO 011: Thermostat (normally closed); contact breaker for regulating heaters.

KTS 011: Thermostat (normally open); contact maker for regulating of filter fans and heat
exchangers or for switching signal devised when temperature limit has been exceeded.

Large setting range

Small size

Simple to mount

High switching performance

Re
gu

la
tin

g 
an

d 
M

on
ito

ri
ng

Small, compact Thermostat KTO 011 / KTS 011

Technical Data

26

||

Switch temperature difference 7K (± 4K tolerance)

Sensor element thermostatic bimetal

Contact type snap-action contact

Contact resistance < 10mOhm

Service life > 100,000 cycles

Max. Switching capacity 250VAC, 10 (2) A

120VAC, 15 (2) A

DC 30W

EMC acc. to EN 55014-1-2, EN 61000-3-2, EN 61000-3-3

Connection 2-pole terminal for 2.5mm², clamping torque 0.8Nm

Mounting clip for 35mm DIN rail, EN50022

(or for exit filter EF 118 Series)

Casing plastic according to UL94 V-0, light grey

Dimensions 60 x 33 x 43mm

Weight approx. 40g

Fitting position variable

Operating/Storage temperature -20 to +80 °C (-4 to +176 °F) / -45 to +80 °C (-49 to +176 °F)

Protection type IP20

Setting range Art. No. Contact Breaker (NC) Art. No. Contact Maker (NO) Approvals
0 to +60°C 01140.0-00 01141.0-00 VDE

-10 to +50°C 01142.0-00 01143.0-00 VDE
+20 to +80°C 01159.0-00 01158.0-00 VDE
+32 to +140°F 01140.9-00 01141.9-00 UL File No. E164102
+14 to +122°F 01142.9-00 01143.9-00 UL File No. E164102

0 to +60°C 01146.9-00 01147.9-00 UL File No. E164102

Example of connection

Thermostat
KTO 011 (NC)

Thermostat
KTS 011 (NO)

Thermostat
KTS 011 (NO)

Heater e.g. Fan
e.g. Signal

device

Example of connection

Thermostat
KTO 011 (NC)

Thermostat
KTS 011 (NO)
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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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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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COMBINATION SWITCHED 
SOCKET OUTLETS  Catalogue No. of  I the Ui/Ue. 

 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  

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 fl ap 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.

 56CV420 56C532     56C310

 Catalogue No. of  I the Ui/Ue. 

 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 
Catalogue 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.

56C420(CG)

Options available

56C420(RO)

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 165 of 535



14

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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{ É·®·²¹ ø³·² ó ³¿¨÷ º´»¨·¾´» ïòë ñ ì ³³î
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Ó«´¬·½±²¬¿½¬
°´«¹ ú ±½µ»¬

éç

Þ Þ±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ É¿´´ ¾±¨ ³»¬¿´ õ
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Û²¬®§

Óîð ðï Òß ðëí ðç Òß ðëë ðï Òß ðëë ëï ßß ðëè ðç Òß êëí
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Óîë ðï Òß îëí ìïè
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ö Ý¿¾´» ¹´¿²¼ ±² ®»¯«»¬ò

Í¬®¿·¹¸¬ ³»¬¿´ ©·¬¸

³»¬¿´ ½¿¾´» ¹´¿²¼
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ïèóîë³³ ðï Òß îëí íîÐ
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Ø
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Ç±« ²»»¼ ¿ ¸¿²¼´» ¼»·¹²»¼ º±® º´¿¬ ±®
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Ý¿´´ « ¿¬ ðï ìë ïï êð ððò

Ø¿²¼´» º±® º´¿¬ ½¿¾´»

Ð¸±¬± ©¿ ©®±²¹
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J & P Richardson Industries Pty Ltd

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.3 SURGE PROTECTION & FUSES

 CRITEC – TDF-20A-240V – Surge Reduction Filter

 CRITEC – TDS1100-2SR-277 – Surge Diverter

 IPD – SC63H + ES63 – 63A Fuse Holder + 63A Fuse Cartridge

 NOVARIS – SL36/G – Surge Diverter

 POLYPHASER – IS-50-NX-C2 – Coax Surge Protector

 WOHNER – 31110 + 31189 – 32A Fuse Cartridge + 32A Fuse Holder

 WOHNER – 31113 + 31184 – Fuse Cartridge + Fuse Holder

 WOHNER – 31971 + DCT5-2 – Resistance Testing Fuse Cartridge + Fuse Holder
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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.

Applications
• 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

• UL1449 Edition 2 recognized

• Large 50kA surge capacity provides a
high level of protection and long operational
life

• 5 year limited warranty

Features

Detailed specifications for ERICO's
TRANSIENT DISCRIMINATING FILTER, TDF-20A SERIES
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PROCESS CONTROL TVSS PROTECTION

SPECIFICATIONS
TDF-20A-120V TDF-20A-240V
120VAC/125VDC 240VAC
170Vrms 340Vrms
20A
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
62dB

500V 700V
41V 50V
384V 694V

Red LED, On = OK. Opto-isolated output

144mm x 88mm x x70mm
800g (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 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
f2

0a
.p

m
5

Part Number Description
TDF-20A-120V 120V 1 phase, 50kA 8/20µs, 20A series TVSS protector
TDF-20A-240V 240V 1 phase, 50kA 8/20µs, 20A series TVSS protector
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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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Safeclip Fuse Fittings

Features & Benefits

■ NEW  easy to remove fuse carrier.
■ Self cleaning, self aligning base contacts.
■ Fuse carriers moulded from tough flame retardant material.
■ No screws or tools required to fit fuse.
■ Made from flame retardant thermoplastic or phenolic.
■ Integral DIN rail mounting feature.
■ Full shrouding and complete compliance with the direct contact

electric shock requirements.

Rating Amp Type of Connection List Number Colour Associated HRC Fuse Lines

20 Front SC20H Black, White
NS2 – 20
NS20M25 & 32

Front SC32H Black, White

Back SC32P Black, White
NS2 – 32

Busbar/Front SC32BH Black
NS20M25 & 32

Busbar/Front SC32BHA+ Black

Back Wired SC32BW Black

Front SC63H-D Black, White NS2 – 32*

63 Back SC63P Black ES40, 50 & 63

Busbar/Front SC63BH Black ES63M80

* SCA63NS carrier required
Note: All fuse fittings provided with DIN rail facility except: SC32 & 63BH; SC63P
+ Long stud version

Accessories

Rating List Number

Adaptor carrier for fitting Type NS 32 SCA63NS
fuse links into SC63 fuse holder

Copper links 20/32 SC20/32LINK

63 ESCLINK

Recommended Maximum Cable Sizes

Rating amp H and PH types BW types

20 16mm2 –

32 16mm2 16mm2

63 25mm2 –

20, 32 & 63A
415/550V AC.

Complying fully with
AS2005.29 – 1990,
BS88 : Part 6 : 1988.

SAFECLIP FUSE HOLDERS & ACCESSORI ES
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óÞÍèèóïúêôßÍêðîêçô×ÛÝîêçóîóï

ÒÍ èðµßôìïëÊßÝ

ìðµßôîìðÊÜÝ

ÛÍ èðµßôìïëÊßÝ

ØÎÝÞÍÌÇÐÛÝÔ×Ðó×ÒÚËÍÛÔ×ÒÕÍìïëÊ

ÍÍî

ÒÍïð

ÛÍêíÓèð

Î¿¬·²¹ Ñª»®¿́́ Ý¿®¬±² Ð¿®¬Ò±ò

ß³° Ô»²¹¬̧ Ï¬§ò

î ÍÍî

ì ÍÍì

ê ÍÍê

ïð ÍÍïð

ïê ÍÍïê

îð ÍÍîð

î ÒÍî

ì ÒÍì

ê ÒÍê

ïð ÒÍïð

ïê ÒÍïê

îð ÒÍîð

îë ÒÍîë

íî ÒÍíî

ïðÓïê ÒÍïðÓïê

ïêÓîð ÒÍïêÓîð

îðÓîë ÒÍîðÓîë

îðÓíî ÒÍîðÓíî

îëÓíî ÒÍîëÓíî

íîÓìð ÒÍíîÓìð

ìð ÛÍìð

ëð ÛÍëð

êí ÛÍêí

êíÓèð ÛÍêíÓèð

Î¿¬·²¹ Ì±«·¬ Ý¿®¬±² Ð¿®¬Ò±ò

ß³° º·¬¬·²¹ Ï¬§ò

îð ÍÍîð ï ÍÍÝÔ×ÒÕ

îðñíî ÍÝîðñÍÝíî ï ÍÝîðñíîÔ×ÒÕ

êí ÍÝêí ï ÛÍÝÔ×ÒÕ

ÞÍèèÝÔ×Ð×ÒÚËÍÛÍóÍÍ

ÞÍèèÝÔ×Ð×ÒÚËÍÛÍóÒÍ

ÞÍèèÝÔ×Ð×ÒÚËÍÛÍóÛÍ

ëï³³ îð

êî³³ îð

êç³³ îð

ÒÛËÌÎßÔÔ×ÒÕÍ

ÍÝîðñíîÔ×ÒÕ

ïìì
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SA
FE

CL
IP

 FU
SE

 H
OL

DE
RS

 &
 A

CC
ES

SO
RI

ES

SAFECLIP Fuse Fitting Dimensions

Front Connected

Back Connected

Rating A B C D E F G H J Kamp

20 & 32 26.5 75.5 54 16 4 2 – – 6 M5

63 30 96 58 24 5 6 8 5 8 M5

Rating A B C D E F G H J K Lamp

32 26.5 75.5 54 16 5 40 29 M6 2 M5 14

63 30 96 53 16 5 51 32 M8 5 M5 17

20A & 32A 63A 20 to 63A 20 to 63A

Panel drilling viewed
from front of panel

20 & 32A; 63A

63A

Panel drilling viewed from front of panel

32A
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SAFECLIP Fuse Fitting Dimensions

Busbar/Front Connected

Back Wired

Rating A B C D E F G H J K L M Namp

32 25 81 47 18 5 1 12 29 6 2 M5 M5 4

32/A* 26.5 75.5 54 16 – 1 40 29 6 2 M6 M5 2

63 30 96 53 20 5 1 12 33 8 6 M6 M5 6

* Long stud version

Panel drilling viewed from front of panel32 & 63 amp

32 amp

SAFECLIP FUSE HOLDERS & ACCESSORI ES
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¼»·¹²»¼ ¬± ¸¿²¼´» ¬¸» ¸·¹¸»® °»¿µ

·²¬¿²¬¿²»±« ÎÚ ½«®®»²¬ò Ì¸·

°»¿µ ¬«®²ó±² ª±´¬¿¹» ½¿´½«´¿¬·±² ·

²±¬ ®»¯«·®»¼ º±® ±«® º·´¬»® ¬§°»

°®±¬»½¬±®ò

ÐÎÛÍòÛÒÝÛ ÑÚ ßÝñÜÝ ßÔÑÒÙ

É×ÌØ ÌØÛ ÎÚ Í×ÙÒßÔ

×º ¼½ · ®»¯«·®»¼ ±² ¬¸» ½»²¬»® °·² ±º

¬¸» ½±¿¨ ½¿¾´» ¬± °±©»® ¬±©»® ¬±°

»´»½¬®±²·½ ¿ ¼½ °¿ °®±¬»½¬±®

¸±«´¼ ¾» «»¼ò Ð±´§Ð¸¿»® ³¿µ»

¿ °®±¬»½¬»¼ ¾·¿ó¬»» ¬¸¿¬ ½¿°·¬¿´·¦»

±² ¼½ ¾´±½µ·²¹ º±® «°»®·±® «®¹»

°®±¬»½¬·±²ò Ì¸»» ´±© ®»·¬¿²½»

°®±¬»½¬»¼ ¾·¿óÌK ½±³» ·² ¿ ª¿®·»¬§

±º «»® ª±´¬¿¹»ò

ÓÑËÒÌ×ÒÙ

Þ«´µ¸»¿¼ °¿²»´ ¿®» ¬¸»

®»½±³³»²¼»¼ ³±«²¬·²¹ ³»¬¸±¼ò

Ú´¿²¹» ¬§´»

°®±¬»½¬±® ³¿§ ¾» ³±«²¬»¼ ±² ¿

¾« ¾¿® ±® ¿ ·²¹´»ó°±·²¬ ¹®±«²¼

°¿²»´ò ß ¹®±«²¼ ¬®¿° ±® ´¿®¹»

¹®±«²¼ ½±²¼«½¬±® ¸±«´¼ ¾» «»¼

¬± ½±²²»½¬ ¬± ¿ ´±© ·³°»¼¿²½»

¹®±«²¼ §¬»³ò Ú±® ³±®» ±²

¹®±«²¼·²¹ô »» Ù®±«²¼·²¹

Ñª»®ª·»© »½¬·±² ¿²¼ ÐÐÝK ±©²

°«¾´·½¿¬·±² Ô·¹¸¬²·²¹ Ð®±¬»½¬·±²

¿²¼ Ù®±«²¼·²¹ Í±´«¬·±² º±®

Ý±³³«²·½¿¬·±² Í·¬» øÔÐÙÍ÷ò

ÝÑÒÒÛÝÌÑÎ ßÒÜ ÙÛÒÜÛÎ

Ì§°» Ò ¿²¼ éñïê Ü·² ½±²²»½¬±®

¿®» ¬¿²¼¿®¼ô §»¬ ÌÒÝô ÞÒÝô ÍÓßô

¿²¼ Ú ½±²²»½¬±®ô ¿ ©»´´ ¿ô ®»ª»®»

°·² ³±¼»´ ¿®» ¿´± ¿ª¿·´¿¾´»ò Ì¸»

½±²²»½¬±® ¹»²¼»® ½¿² ¾» ½¸±»² º±®

³¿´» ¿²¼ñ±® º»³¿´» ½±³¾·²¿¬·±²ò

Í·²½» ³±¬ ±º ±«® °®±¬»½¬±® ¿®»

¼·®»½¬·±²¿´ º±® «®¹» ø¾·ó¼·®»½¬·±²¿´

º±® ÎÚô÷ ½¿®» ³«¬ ¾» ¬¿µ»² ¬±

°®±°»®´§ ±®·»²¬ ¬¸» °®±¬»½¬±®ò

Ý»´´ Í·¬» Ì§°·½¿´ ß°°´·½¿¬·±²

Ì¸» ¸·¹¸´·¹¸¬»¼ ¿®»¿ ·² ¬¸» ¿¾±ª» ½»´´ ·¬» ·¼»²¬·º§
¹»²»®¿´ ´±½¿¬·±² º±® ¬¸» ·²¬¿´´¿¬·±² Ð±´§Ð¸¿»®K
°¿¬»²¬»¼ ´·¹¸¬²·²¹ °®±¬»½¬·±²ò

Û¿½¸ ¸·¹¸´·¹¸¬»¼ ¿®»¿ ½±²¬¿·² ½±´±®»¼ ¼±¬ ¬¸¿¬
®»º»®»²½» ¿ °»½·º·½ Ð±´§Ð¸¿»® °®±¼«½¬ »¬
·¼»²¬·º·»¼ ·² ¬¸» ¬¿¾´» ±² ¬¸· °¿¹» ¿²¼ ¬¸®±«¹¸±«¬
¬¸» ½¿¬¿´±¹ò

Þëðô ëðÒÈ »®·»ò
¼½ Þ´±½µ»¼ Í·²¹´» Ý¸¿²²»´ Ý±¿¨·¿´ Ð®±¬»½¬±® ø¹¿ ¬«¾»÷

ÍÈÔ »®·»ò
¼½ Þ´±½µ»¼ Ý±³¾·²»®ñØ·¹¸ Ð±©»® Ý±¿¨·¿´ Ð®±¬»½¬±® øº·´¬»®÷

ÝÌñÐÌ »®·»ò
¼½ Þ´±½µ»¼ Ý±³¾·²»® Ý±¿¨·¿´ Ð®±¬»½¬±® ø¹¿ ¬«¾»÷

ÙÈ »®·»ò
¼½óÐ¿ñÞ·¿óÌ Ý±¿¨·¿´ Ð®±¬»½¬±® ø¸§¾®·¼æ »°¿®¿¬» ÎÚ ¿²¼ ¼½ °¿¬¸÷

éëÞÞ »®·»ò
Í»½«®·¬§ Ý¿³»®¿ Í§¬»³ Ð®±¬»½¬±® ø¼½ó°¿ô ¾¿»¾¿²¼÷

×È »®·»ò
Ü¿¬¿ Ð®±¬»½¬·±²

ÊÜÝ »®·»ò
ÜÝ Ð±©»® Ð®±¬»½¬±®
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©©©ò°±´§°¸¿»®ò½±³ Ú¿¨ õééëòéèîòììéê õééëòéèîòîëïï õèððòíîëòéïéð Ð±´§Ð¸¿»® Ý±®°±®¿¬·±² ïé

Í·²¹´» Ì®¿²³·¬¬»® Ü®¿©·²¹

Ü®¿©·²¹ Ò«³¾»®æ ßððï

Ü®¿©·²¹ Ò«³¾»®æ ßððî

ïê Ð±´§Ð¸¿»® Ý±®°±®¿¬·±² õèððòíîëòéïéð õééëòéèîòîëïï Ú¿¨ õééëòéèîòììéê ©©©ò°±´§°¸¿»®ò½±³

Þëð Í»®·»

Ð±´§Ð¸¿»®ù ¾®±¿¼¾¿²¼ °®±¬»½¬±® º±® ¹»²»®¿´ ®¿¼·± «»
Þ«´µ¸»¿¼ ±® «®º¿½» ³±«²¬¿¾´»
¼½óÞ´±½µ»¼ ¹¿ ¬«¾» ¼»·¹²ô ²± ¼½ ½±²¬·²«·¬§ ¾»¬©»»² ½»²¬»® °·²
Ë» ·²¼±±®ô ·º ¬± ¾» ·²¬¿´´»¼ ±«¬¼±±® ©»¿¬¸»®·¦» «·²¹ ÉÕóï

×²»®¬·±² Ô±æ ðòï¼Þ
Ì«®²ó±²æ êððÊ¼½ Ô ³±¼»´ô ïîððÊ¼½ Ø ³±¼»´
Ì«®²ó±² ¬·³»æ îòë² Ô ³±¼»´ô é² Ø ³±¼»´

Ó±«²¬·²¹ Ð¿®¬ Ý±²²»½¬±® Ú®»¯«»²½§ ÎÚ ÊÍÉÎ Ô»¬ó¬¸®±«¹¸ Ì¸®±«¹¸°«¬
Ò«³¾»® Î¿²¹» Ð±©»® Ê±´¬¿¹» Û²»®¹§

Þ«´µ¸»¿¼ ×ÍóÞëðÔËóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ïòî ¬± ï çðð ïð³Ö
ËØÚæ ïîëÉ

×ÍóÞëðØËóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ íµÉô ÊØÚæ ëððÉô ïòî ¬± ï ïîðð îð³Ö
ËØÚæ îëðÉ

×ÍóÞëðÔËóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ ïòî ¬± ï éëð êððkÖ
×ÍóÞëðØËóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ ëððÉô ËØÚæ îëðÉ ïòî ¬± ï èðð ï³Ö
×ÍóÞëðÔÒóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ïòî ¬± ï øïòë ¬± îÓØ¦÷ô çðð ïð³Ö

ËØÚæ ïîëÉ ïòï ¬± ï øî ¬± ìððÓØ¦÷
×ÍóÞëðØÒóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ íµÉô ÊØÚæ ëððÉô ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïîðð îð³Ö

ËØÚæ îëðÉ ïòï ¬± ï øî ¬± ìððÓØ¦÷
×ÍóÞëðÔÒóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ ïòî ¬± ï øëð ¬± êðÓØ¦÷ô éëð êððkÖ

ïòï ¬± ï øêð ¬± éððÓØ¦÷
×ÍóÞëðØÒóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ ëððÉô ËØÚæ îëðÉ ïòî ¬± ï øëð ¬± êðÓØ¦÷ô èðð ï³Ö

ïòï ¬± ï øêð ¬± éððÓØ¦÷
×ÍóÞëðÔÒóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ íéëÉô ïòï ¬± ï éðð îîðkÖ

ËØÚø´±©÷æ ïîëÉô
èðð ¬± ïðððÓØ¦æ ëðÉ

×ÍóÞëðØÒóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ ëððÉô ïòï ¬± ï èðð èððkÖ
ËØÚø´±©÷æ îëðÉô
èðð ¬± ïðððÓØ¦æ ïîëÉ

Ú´¿²¹» ×ÍóëðËÈóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ïòî ¬± ï ïïðð ïð³Ö
ËØÚæ ïîëÉ

×ÍóëðËÈóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ ïòî ¬± ï êëð êððkÖ
×ÍóëðÒÈóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïïðð ïð³Ö

ËØÚæ ïîëÉ ïòï ¬± ï øî ¬± ìððÓØ¦÷
×ÍóëðÒÈóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ ïòî ¬± ï øëð ¬± êðÓØ¦÷ô êëð êððkÖ

ïòï ¬± ï øêð ¬± éððÓØ¦÷
×ÍóëðÒÈóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ íéëÉô ïòï ¬± ï éëð îîðkÖ

ËØÚø´±©÷æ ïîëÉô
èðð ¬± ïðððÓØ¦æ ëðÉ

×ÍóéëÚóÝï Ú ì ¬± çððÓØ¦ ØÚæ ïððÉô ÊØÚæ ïððÉô ïòî ¬± ï éîð ï³Ö
ËØÚæ îëÉ

¿¼¼æ óÓß º±® Ó¿´» Í«®¹» øß²¬»²²¿÷ Ý±²²»½¬±®
óÓÛ º±® Ó¿´» Ð®±¬»½¬»¼ øÛ¯«·°³»²¬÷ Ý±²²»½¬±®
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©©©ò°±´§°¸¿»®ò½±³ Ú¿¨ õééëòéèîòììéê õééëòéèîòîëïï õèððòíîëòéïéð Ð±´§Ð¸¿»® Ý±®°±®¿¬·±² îéîê Ð±´§Ð¸¿»® Ý±®°±®¿¬·±² õèððòíîëòéïéð õééëòéèîòîëïï Ú¿¨ õééëòéèîòììéê ©©©ò°±´§°¸¿»®ò½±³

Í·²¹´» Ì®¿²³·¬¬»® Ó¿¬®·¨Í·²¹´» Ì®¿²³·¬¬»® Ó¿¬®·¨

Ð¿®¬ Ý±²²»½¬±® Ú®»¯«»²½§ Ó¿¨ É»¿¬¸»®·¦»¼
Ò«³¾»® Î¿²¹» Ð±©»®

Þ«´µ¸»¿¼ ëð

×ÍóÞëðÔËóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóÞëðØËóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ íµÉô ÊØÚæ ëððÉô ËØÚæ îëðÉ Ò

×ÍóÞëðÔËóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóÞëðØËóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ ëððÉô ËØÚæ îëðÉ Ò

×ÍóÞëðÔÒóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóÞëðØÒóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ íµÉô ÊØÚæ ëððÉô ËØÚæ îëðÉ Ò

×ÍóÞëðÔÒóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóÞëðØÒóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ ëððÉô ËØÚæ îëðÉ Ò

×ÍóÞëðÔÒóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ íéëÉô ËØÚø´±©÷æ ïîëÉô èðð ÌÑ ïðððÓØ¦æ ëðÉ Ò

×ÍóÞëðØÒóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ ëððÉô ËØÚø´±©÷æ îëðÉô èðð ÌÑ ïðððÓØ¦æ ïîëÉ Ò

×ÍóÒÛÓÐóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ ëððÉô ÊØÚæ îððÉô ËØÚæ ïððÉ Ò

×ÍóÒÛÓÐóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ îððÉô ËØÚæ ïððÉ Ò

×ÍóÒÛÓÐóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ îððÉô ËØÚø´±©÷æ ïððÉô èðð ÌÑ ïðððÓØ¦æ ëðÉ Ò

×ÍóÙÚëðÔÒ Ò èð ¬± çððÓØ¦ ØÚæ ïðÉô ÊØÚæ ëÉ Ò

Ú´¿²¹» ëð

×ÍóëðËÈóÝð ËØÚ ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóëðËÈóÝï ËØÚ ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóëðÒÈóÝð Ò ïòë ¬± ìððÓØ¦ ØÚæ îµÉô ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóëðÒÈóÝï Ò ëð ¬± éððÓØ¦ ÊØÚæ íéëÉô ËØÚæ ïîëÉ Ò

×ÍóëðÒÈóÝî Ò ïîë ¬± ïðððÓØ¦ ÊØÚæ íéëÉô ËØÚø´±©÷æ ïîëÉô èðð ÌÑ ïðððÓØ¦æ ëðÉ Ò

ßÔóÔÍÈÓ Ò îòð ¬± êòðÙØ¦ ïðÉ Ç

ßÔóÔÍÈÓóÎÌóÓÛ ÌÒÝ øÎÐ÷ îòð ¬± êòðÙØ¦ ïðÉ Ç

Ú´¿²¹» éë

×ÍóéëÚóÝï Ú ì ¬± çððÓØ¦ ØÚæ ïððÉô ÊØÚæ ïððÉô ËØÚæ îëÉ Ò

ÒÑÌÛæ

Ü·½±²¬·²«»¼ Ð®±¼«½¬æ

Ú±® ¿ ½±³°´»¬» ®»º»®»²½» ±º ¼·½±²¬·²«»¼ °®±¼«½¬ ²«³¾»® ¿²¼ ¿±½·¿¬»¼ ®»°´¿½»³»²¬ °®±¼«½¬ ®»º»® ¬± ¬¸» Ð±´§Ð¸¿»® ©»¾·¬» à ¸¬¬°æññ©©©ò°±´§°¸¿»®ò½±³ñ°®±¼«½¬ñ±¾±´»¬»ò¿°¨

ÊÍÉÎ ×²»®¬·±² Ô± Ô»¬ó¬¸®±«¹¸ Ì¸®±«¹¸°«¬ Ì«®²ó±² Ì«®²ó±² Ì·³» Ò±¬» Ü®¿©·²¹ Ü®¿©·²¹ Ð¿®¬
¼Þ Ê±´¬¿¹» ø¼½÷ Û²»®¹§ Ê±´¬¿¹» ø¼½÷ ² º±® îµÊñ² Ò«³¾»® Ð¿¹» Ò«³¾»®

Þ«´µ¸»¿¼ ëð

ïòî ¬± ï ðòï çðð ïð³Ö êðð îòë ßððï ïé ×ÍóÞëðÔËóÝð

ïòî ¬± ï ðòï ïîðð îð³Ö ïîðð é ßððï ïé ×ÍóÞëðØËóÝð

ïòî ¬± ï ðòï éëð êððkÖ êðð îòë ßððï ïé ×ÍóÞëðÔËóÝï

ïòî ¬± ï ðòï èðð ï³Ö ïîðð é ßððï ïé ×ÍóÞëðØËóÝï

ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïòï ¬± ï øî ¬± ìððÓØ¦÷ ðòï çðð ïð³Ö êðð îòë ßððï ïé ×ÍóÞëðÔÒóÝð

ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïòï ¬± ï øî ¬± ìððÓØ¦÷ ðòï ïîðð îð³Ö ïîðð é ßððï ïé ×ÍóÞëðØÒóÝð

ïòî ¬± ï øëð ¬± êðÓØ¦÷ô ïòï ¬± ï øêð ¬± éððÓØ¦÷ ðòï éëð êððkÖ êðð îòë ßððï ïé ×ÍóÞëðÔÒóÝï

ïòî ¬± ï øëð ¬± êðÓØ¦÷ô ïòï ¬± ï øêð ¬± éððÓØ¦÷ ðòï èðð ï³Ö ïîðð é ßððï ïé ×ÍóÞëðØÒóÝï

ïòï ¬± ï ðòï éðð îîðkÖ êðð îòë ßððï ïé ×ÍóÞëðÔÒóÝî

ïòï ¬± ï ðòï èðð èððkÖ ïîðð é ßððï ïé ×ÍóÞëðØÒóÝî

ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïòï ¬± ï øî ¬± ìððÓØ¦÷ ðòï êðð ïòïð³Ö ííð ïòë Î»ª»®» Þ«´µ¸»¿¼ ßððï ïé ×ÍóÒÛÓÐóÝð

ïòî ¬± ï øëð ¬± êðÓØ¦÷ô ïòï ¬± ï øêð ¬± éððÓØ¦÷ ðòï ìðð íïíkÖ ííð ïòë Î»ª»®» Þ«´µ¸»¿¼ ßððï ïé ×ÍóÒÛÓÐóÝï

ïòï ¬± ï ðòï ìïë îëð³Ö ííð ïòë Î»ª»®» Þ«´µ¸»¿¼ ßððï ïé ×ÍóÒÛÓÐóÝî

ïòï ¬± ï ðòî ìðð ííkÖ çð ì ßððì íê ×ÍóÙÚëðÔÒ

Ú´¿²¹» ëð

ïòî ¬± ï ðòï ïïðð ïð³Ö êðð îòë ßððî ïé ×ÍóëðËÈóÝð

ïòî ¬± ï ðòï êëð êððkÖ êðð îòë ßððî ïé ×ÍóëðËÈóÝï

ïòî ¬± ï øïòë ¬± îÓØ¦÷ô ïòï ¬± ï øî ¬± ìððÓØ¦÷ ðòï ïïðð ïð³Ö êðð îòë ßððî ïé ×ÍóëðÒÈóÝð

ïòî ¬± ï øëð ¬± êðÓØ¦÷ô ïòï ¬± ï øêð ¬± éððÓØ¦÷ ðòï êëð êððkÖ êðð îòë ßððî ïé ×ÍóëðÒÈóÝï

ïòï ¬± ï ðòï éëð îîðkÖ êðð îòë ßððî ïé ×ÍóëðÒÈóÝî

ïòí ¬± ï ðòî í ðòëkÖ Òñß Òñß Ú·´¬»® Ý±²«´¬ º¿½¬±®§ º±® °®·²¬ ßÔóÔÍÈÓ

ïòí ¬± ï ðòî í ðòëkÖ Òñß Òñß Ú·´¬»® Ý±²«´¬ º¿½¬±®§ º±® °®·²¬ ßÔóÔÍÈÓóÎÌóÓÛ

Ú´¿²¹» éë

ïòî ¬± ï ðòï éîð ï³Ö êðð îòë ×ÍóéëÚóÝï

Ò±¬»æ ß¼¼ óÓß º±® ³¿´» ¿²¬»²²¿ ø«®¹»÷

óÓÛ º±® ³¿´» »¯«·°³»²¬ ø°®±¬»½¬»¼÷
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J & P Richardson Industries Pty Ltd

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.4 SWITCHES, INDICATORS & PUSHBUTTONS

 HONEYWELL – BZ-2RW82-A2 – Limit Switch

 KRAUS & NAIMER – CA10 A221-FT2 Fx – Lighting Selector Switch

 KRAUS & NAIMER – CA10 A223-FT2 Fx – Pumping Selector Switch

 MOFLASH – MOX501-18R – Red Strobe Light

 SPRECHER & SCHUH – D7P-LMT44 + D7-ALP + D7-N3R – Stop Push Button

 SPRECHER & SCHUH – D7P-P4-PN3R – Red Indicator

 SPRECHER & SCHUH – D7P-P7-PN3W – White Indicator

 SPRECHER & SCHUH – D71YM1 + D7PX01S – Lock Off Stop Station

 CAMSCO – SM202 – Switchboard Door Micro Switches
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BZ-2RW822-A2

 
BZ Series Standard Basic Switch, 
Single Pole Double Throw Circuitry, 15 
A at 125 Vac, Roller Lever Actuator, 
1,67 N [6 oz] Maximum Operating Force, 
Silver Contacts, Screw Termination, CE, 
CSA, DEMKO, UL 

Actual product appearance may vary.
 
 

Features 
●     Accepted world-wide standard 
"Large Basic" switch 
●     Low operating force and differential 
travel 
●     Long mechanical life up to 
20,000,000 cycles at 95% survival 
●     Elongated mounting hole for easier, 
more accurate mounting 
●     Current rating ranges from 15 A to 
25 A 
●     Choice of actuation, termination and 
operating characteristics 

Potential Applications 
●     Irrigation systems 
●     Semi-trailer trucks 
●     Timing devices 
●     Office equipment 
●     Test instruments 
●     Medical/dental equipment 
●     HVAC equipment 
●     Manually operated 
devices 
●     Valves 

Description 
MICRO SWITCH™ BZ/BA Series standard basic switches are used for simple or 
precision on/off application needs. 

 
Product Specifications

Switch Type MICRO SWITCH™ Standard 25,4 
mm H x 17,8 mm W x 50,8 mm L 
[1.0 in H x 0.7 in W x 2.0 in L]

Sealed No

Ampere Rating 15 A

Circuitry Single Pole Double Throw (SPDT)

Actuator Roller Lever

Termination Screw

Operating Temperature Range -55 °C to 85 °C [-67 °F to 185 °F]

Voltage 125 Vac
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Approvals CE,CSA,UL

Actuator Length 26,06 mm [1.026 in]

Contact Type Silver

Operating Force (O.F.) 1,67 N [6.0 oz] max.

Release Force (R.F.) 0,42 N [1.5 oz] min.

Overtravel (O.T.) 2,39 mm [0.094 in] min.

Differential Travel (D.T.) 0,08 mm - 0,51 mm [0.003 in - 
0.020 in]

Operating Position (O.P.) 30,17 mm ± 0,38 mm [1.188 in ± 
0.015 in]

Free Position (F.P.) 32,54 mm [1.281 in] max.

Material Plastic

Housing Material General Purpose Phenolic

High Temperature 204 °C [400 °F]

CE mark 61058-1

UL File # E12252

CSA File # LR41370

Agency Approvals and Standards 1054

Mounting Screw Size 3,53 mm [0.139 in]

Mounting Centers 25,4 mm [1 in]

Maximum Tightening Torque 0,33 N m [3.0 in lb]

Weight 34,5 g [0.076 lb]

Package Height 24,1 mm [0.95 in]

Package Width 17,5 mm [0.69 in]

Package Length 49,3 mm [1.94 in]

Recommended For 26,7 mm [1.05 in] (steel roller) 
lever applications

Availability Global

UNSPSC Code 30211905

UNSPSC Commodity 30211905 Snap switches

Series Name BZ/BA/WA/YZ
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47]

Xenon Beacons
MOX 500/501

The MOX 500/501 beacon provides a 24 joule flash at 60 flashes per minute and 18 joule 
“double flash” at 90 flashes per minute. This beacon has a 150 mm Ø base size, like the 
400/401 range. Beacon includes dome, base and lamp.

BS5839BS5839

BS5839BS5839

Ip 65

UV

NOTES:
1) Add letter R, A, G or B at end of order code to denote dome colour. 
2) The MOX501-18_ is pre-set to 24 V DC.

XS0104 (bi lateral current limiter) to be used where power direct from batteries or 

battery backed power supply.

TECHNICAL SpECIFICATION

Ip RATING: IP 65

CASING: Polycarbonate dome / ABS base

OpERATING TEMpERATURE: -25 ºC to + 35 ºC

WEIGHT: 1.25 Kg

VOLTAGE LIGHT SOURCE CURRENT ORDER CODES

12 / 24 V DC Xenon 24/18 joule 2.3 A  MOX501-18_1) 2)

110 V AC Xenon 24/18 joule 650 mA MOX500-21_1)

240 V AC Xenon 24/18 joule 400 mA MOX500-22_1)

Steel guard - plastic coated MO50010

Spare Amber dome MO50064

Spare Red dome MO50065

Spare Blue dome MO50066

Spare Green dome MO50067

Wall mount bracket - right angle MO50004

Single point mount bracket MO50006
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Í»´»½¬±® Í©·¬½¸ Ô±½µ·²¹ Ý±ª»®

øÍ¿³» º±® ¿´´ Ô±½µ Ð±·¬·±²÷ Ð»²¼¿²¬ Í¬¿¬·±²

Ð´¿¬·½ Û²½´±«®» Ó»¬¿´ Û²½´±«®»

Ý¿¬ò Ò±ò Ò±ò ±º Ë²·¬ øØ±´»÷ ß Þ Ý

ÜéÚóïÐÓ ï èë èç ëè

ÜéÚóîÐÓ î ïîì éç ëè

ÜéÚóíÐÓ í ïëë éç ëè

ÜéÚóìÐÓ ì ïèê éç ëè

ÜéÚóêÐÓ ê îìè èé êì

Ý¿¬ò Ò±ò Ò±ò ±º Ë²·¬ øØ±´»÷ ß Þ

ÜéÚóïÓÓ ï èë èç

ÜéÚóîÓÓ î ïîì éç

ÜéÚóíÓÓ í ïëë éç

ÜéÚóëÓÓ ë ïèê éç
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Ý¿¬¿´±¹«» ó ÜéóÝßÌ ïïñðë éÓ
w Ý±°§®·¹¸¬ ÒØÐ îððë

Ýß×ÎÒÍ

îñï Þ®¿³° Ý´±»
Ð±®¬³·¬¸ Ï«»»²´¿²¼ ìèéð
Ì»´»°¸±²» õêï é ìðíë êèèè
Ú¿¨ õêï é ìðíë êççç

Û³¿·´ ½²ó¾®¿²½¸à²¸°ò½±³ò¿«

ÍÑËÌØ ßËÍÌÎßÔ×ß
ßÜÛÔß×ÜÛ

íêóíè Ý®±§¼±² Î±¿¼
Õ»©·½µ Í±«¬¸ ß«¬®¿´·¿ ëðíë
Ì»´»°¸±²» õêï è èîçé çðëë
Ú¿¨ õêï è èíéï ðçêî

Û³¿·´ ¿¼´ó¾®¿²½¸à²¸°ò½±³ò¿«

ÉÛÍÌÛÎÒ ßËÍÌÎßÔ×ß
ÐÛÎÌØ

íè Þ»´³±²¬ ßª»
Î·ª»®ª¿´» É»¬»®² ß«¬®¿´·¿ êïðí
Ì»´»°¸±²» õêï è çîéé ïééé
Ú¿¨ õêï è çîéé ïéðð

Û³¿·´ °»®ó¾®¿²½¸à²¸°ò½±³ò¿«

ÒÑÎÌØÛÎÒ ÌÛÎÎ×ÌÑÎÇ
ÜßÎÉ×Ò

í Í¬»»´» Í¬®»»¬
É·²²»´´·» Ò±®¬¸»®² Ì»®®·¬±®§ ðèîð
Ì»´»°¸±²» õêï è èçìé îêêê
Ú¿¨ õêï è èçìé îðìç

Û³¿·´ ¼¿®ó¾®¿²½¸à²¸°ò½±³ò¿«

ÌßÍÓßÒ×ß
ØÑÞßÎÌ

îñêë ß´¾»®¬ Î±¿¼
Ó±±²¿¸ Ì¿³¿²·¿ éððç
Ì»´»°¸±²» õêï í êîîè çëéë
Ú¿¨ õêï í êîîè çéëé

Û³¿·´ ¬¿ó¿´»à²¸°ò½±³ò¿«

ÒÛÉ ÆÛßÔßÒÜ
©©©ò²¸°ó²¦ò½±³

ßËÝÕÔßÒÜ

é Ô±½µ¸¿®¬ Ð´¿½»
Ó¬ É»´´·²¹¬±² ß«½µ´¿²¼
Ì»´»°¸±²» õêì ç îéê ïçêé
Ú¿¨ õêì ç îéê ïççî

Û³¿·´ ¿´»à²¸°ó²¦ò½±³

ÝØÎ×ÍÌÝØËÎÝØ

èë Ù¿±² Í¬®»»¬
Í§¼»²¸¿³ Ý¸®·¬½¸«®½¸
Ì»´»°¸±²» õêì í íéé ììðé
Ú¿¨ õêì í íéé ììðë

Û³¿·´ ¿´»à²¸°ó²¦ò½±³
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©©©ò²¸°ò½±³ò¿«
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ìíóêé Î·ª»® Í¬®»»¬
Î·½¸³±²¼ Ê·½¬±®·¿ íïîï
Ì»´»°¸±²» õêï í çìîç îççç
Ú¿¨ õêï í çìîç ïðéë

Û³¿·´ ³»´ó¿´»à²¸°ò½±³ò¿«

ÒßÌ×ÑÒßÔ Ü×ÍÌÎ×ÞËÌ×ÑÒ ßÒÜ

ÓßÒËÚßÝÌËÎ×ÒÙ ÝÛÒÌÎÛ

ïðìóïðê É·´´·¿³ ß²¹´· Ü®·ª»
Ô¿ª»®¬±² Ò±®¬¸ Ê·½¬±®·¿ íðîê
Ì»´»°¸±²» õêï í çìîç îççç
Ú¿¨ õêï í çíêè îççé
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ÍÇÜÒÛÇ

íðóíì Ü¿§ Í¬®»»¬ Ò±®¬¸
Í·´ª»®©¿¬»® Ò»© Í±«¬¸ É¿´» îïîè
Ì»´»°¸±²» õêï î çéìè íììì
Ú¿¨ õêï î çêìè ìíëí
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ëéë Ó¿·¬´¿²¼ Î±¿¼
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Ù¿®¾«¬¬ Ï«»»²´¿²¼ ìèïì
Ì»´»°¸±²» õêï é ìééç ðéðð
Ú¿¨ õêï é ìééë ïìëé
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ÎÑÝÕØßÓÐÌÑÒ

ïì Î±¾·±² Í¬®»»¬
Î±½µ¸¿³°¬±² Ï«»»²´¿²¼ ìéðï
Ì»´»°¸±²» õêï é ìçîé îîéé
Ú¿¨ õêï é ìçîî îçìé

Û³¿·´ ®µ¸ó¾®¿²½¸à²¸°ò½±³ò¿«

ÌÑÑÉÑÑÓÞß

Ý²® Ý¿®®±´´ Í¬ ú Í¬®«¿² Ý®¬
Ì±±©±±³¾¿ Ï«»»²´¿²¼ ìíëð
Ì»´»°¸±²» õêï é ìêíì ìéçç
Ú¿¨ õêï é ìêíí ïéçê

Û³¿·´ ¬±±ó¾®¿²½¸à²¸°ò½±³ò¿«
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3.5 POWER SUPPLIES, RADIO & PLC DEVICES

 POWERBOX – PB251A-24CM-CC-T – Power Supply

 POWERBOX – PBIH-2412J-CC – Power Supply

 WEIDMULLER – PRO-M-5A-8951340000 – 24VDC Power Supply

 INDALA – FP3231S – Swipe Card Reader

 MOXA – NPORT 6450 – Comms Switch

 TRIO DATACOM – ER450 – Radio

 TRIO DATACOM – ANTY-13-900A – Radio Antenna

 YUASA – UXH38-12 – Batteries
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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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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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Ð±©»® Í«°°´§ ìóïìÊÜÝ

Ý«®®»²¬ Î»¯«·®»³»²¬ ïïé ³ß

Ñ°»®¿¬·²¹ Ì»³°»®¿¬«®» óíïf Ú ¬± ïìçp Ú øóíëf Ý ¬± êëp Ý÷

Ñ°»®¿¬·²¹ Ø«³·¼·¬§ ðóçëû ÎØô ²±²ó½±²¼»²·²¹

Ì®¿²³·¬ Ú®»¯«»²½§ ïîë µØ¦

Ý»®¬·º·½¿¬·±² ËÔîçìñ½ËÔô ÚÝÝ øËÍ÷ô Ý¿²¿¼¿ô ÝÛ Ó¿®µ øÛ«®±°»÷ôß«¬®¿´·¿ ÝóÌ·½µô Ò»© Æ»¿´¿²¼ ÛÓÝ

Þ¿» Ð¿®¬ Ò«³¾»®

êïð Ý±®» Ó±¼«´»æ
ÚÐóðîððß ¿²¼ ÚÐóðîððÍ

øÍ»®·¿´÷

Ð®±¼«½¬ Ü»½®·°¬·±²
É¿ª»ô Þ´¿½µ
É¿ª»ô Þ´«»

É¿ª»ô Þ´¿½µ øÍ»®·¿´÷
É¿ª»ô Þ´«» øÍ»®·¿´÷

ß®½¸ô Þ´¿½µ
ß®½¸ô Ù®»§
ß®½¸ôÉ¸·¬»
ß®½¸ô Þ»·¹»

ß®½¸ô Þ´¿½µ øÍ»®·¿´÷
ß®½¸ô Ù®»§ øÍ»®·¿´÷
ß®½¸ôÉ¸·¬» øÍ»®·¿´÷
ß®½¸ô Þ»·¹» øÍ»®·¿´÷

Ð¿½µ¿¹» Ð¿®¬ ý ö
ÚÐóïîíïß
ÚÐóïîíìß
ÚÐóïîíïÍ
ÚÐóïîíìÍ
ÚÐóíîíïß
ÚÐóíîíëß
ÚÐóíîíêß
ÚÐóíîíéß
ÚÐóíîíïÍ
ÚÐóíîíëÍ
ÚÐóíîíêÍ
ÚÐóíîíéÍ

Þ»¦»´ Ñ²´§ Ð¿®¬ ý
ÚÐÆóïîíïß
ÚÐÆóïîíìß
ÚÐÆóïîíïß
ÚÐÆóïîíìß
ÚÐÆóíîíïß
ÚÐÆóíîíëß
ÚÐÆóíîíêß
ÚÐÆóíîíéß
ÚÐÆóíîíïß
ÚÐÆóíîíëß
ÚÐÆóíîíêß
ÚÐÆóíîíéß

Ñ°¬·±²

 Ý±´±® � É¿ª»æ Þ´¿½µô Þ´«»ò ß®½¸æ Þ´¿½µô Ù®»§ô É¸·¬»ô Þ»·¹»
Í»´»½¬¿¾´» Ñ«¬°«¬ Ì§°»æÉ·»¹¿²¼ôßÞß Ì®¿½µ ××ô Í»®·¿´ ÌÌÔ ø®»¯«·®» «» ±º Þ×Ô îíîñìîî Ó±¼«´»÷

 Í¬¿²¼¿®¼ Ì»®³·²¿¬·±² � ©·®» °·¹¬¿·´
Ð®±¹®¿³³¿¾´»æÇ»

É¿®®¿²¬§ Ô·º»¬·³»

Î»¿¼ Î¿²¹»öö

Ú´»¨×ÍÑr Ý¿®¼           Ë° ¬± ïî� øíð ½³÷
             Ú´»¨×ÍÑ ÈÌ Ý¿®¼      Ë° ¬± ïî� øíð ½³÷

Ú´»¨Ý¿®¼r                  Ë° ¬± ïî� øíð ½³÷
             Ú´»¨Ì¿¹�                  Ë° ¬± é� øïé ½³÷

Ú´»¨Õ»§r                   Ë° ¬± é� øïé ½³÷
Ú´»¨×ÍÑ Ó×ÚßÎÛr       Ë° ¬± ïî� øíð ½³÷

             Ú´»¨×ÍÑ ÜÛÍÚ·®»�     Ë° ¬± ïî� øíð ½³÷
Ú´»¨×ÍÑ ·ÝÔßÍÍr       Ë° ¬± ïî� øíð ½³÷

ö ×²½´«¼» ¾»¦»´ ¿²¼ ½±®» ³±¼«´»
ööÒ±¬»æ Ü»°»²¼»²¬ «°±² ·²¬¿´´¿¬·±² ½±²¼·¬·±²ò

¿®» «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½»ò
w îððé Ø×Ü Ù´±¾¿´ Ý±®°±®¿¬·±²òß´´ ®·¹¸¬ ®»»®ª»¼ò Ø×Üô ¬¸» Ø×Ü ´±¹±ô ×²¼¿´¿ô
Ð®±¨Í³·¬¸ô Ú´»¨Í»½«® ¿²¼ ·ÝÔßÍÍ ¿®» ¬®¿¼»³¿®µ ±® ®»¹·¬»®»¼ ¬®¿¼»³¿®µ ±º Ø×Ü
Ù´±¾¿´ ·² ¬¸» ËòÍò ¿²¼ñ±® ±¬¸»® ½±«²¬®·»òß´´ ±¬¸»® ¬®¿¼»³¿®µô »®ª·½» ³¿®µô
¿²¼ °®±¼«½¬ ±® »®ª·½» ²¿³» ¿®» ¬®¿¼»³¿®µ ±® ®»¹·¬»®»¼ ¬®¿¼»³¿®µ ±º ¬¸»·®
®»°»½¬·ª» ±©²»®ò Î»ªò ìñîððé

Ó¿²§ Î»¿¼»® Þ»¦»´
Í¬§´» Ý¸±·½» º±® Ü»·¹²

Ú´»¨·¾·´·¬§

×²¼±±® ñ Ñ«¬¼±±®
Ú´»¨·¾·´·¬§

ß«¼·±Ì±²»
Ð®±¹®¿³³·²¹ Ú´»¨·¾·´·¬§

Ý±³°¿¬·¾´» ©·¬¸ ß²§
Ý±²¬®±´ Ð¿²»´

ÓÕÌóÓ×ÜÎßÒÙÛóÜÍóÛÒÚ±® ¾»¬ ®»«´¬ô °´»¿»
°®·²¬ ±² ®»½§½´»¼ °¿°»®ò

Ý±®°±®¿¬»
Ò±®¬¸ ß³»®·½¿
çîçî Ö»®±²·³± Î±¿¼
×®ª·²»ô Ýß çîêïèóïçðë
ËòÍòßò
Ð¸±²»æ øèðð÷ îíéóééêç
Ð¸±²»æ øçìç÷ ëçèóïêðð
Ú¿¨æ øçìç÷ ëçèóïêçð

Û«®±°»ô Ó·¼¼´» Û¿¬ ú ßº®·½¿
Î±¿¼

Ø¿ª»®¸·´´ô Í«ºº±´µ
ÝÞç èÏÐ
Û²¹´¿²¼
Ð¸±²»æ õìì øð÷ ïììð éïì èëð
Ú¿¨æ óõìì øð÷ ïììð éïì èìð

ïçñÚ êîë Õ·²¹� Î±¿¼
Ò±®¬¸ Ð±·²¬
×´¿²¼ Û¿¬
Ø±²¹ Õ±²¹
Ð¸±²»æ õèëî íïêðóçèðð
Ú¿¨æ õèëî íïêðóìèðç

Ô¿¬·² ß³»®·½¿
Ý·®½«²ª¿´¿½·±² Ñ¬»ò ýîðï Þ
Ü»°¿½¸± î
Ý±´ò Ö¿®¼·²» ¼»´ Ó±®¿´
Ô»±² íéïêðô Ù¬±ò
Ó»¨·½±
Ð¸±²»æ õëî ìéé ééç ïìçî
Ú¿¨æ õëî ìéé ééç ïìçí
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ï © © ©ò ³± ¨ ¿ ò ½ ± ³ · ² º ± à ³ ± ¨ ¿ ò ½ ± ³

Ì»®³·²¿´ Í»®ª»®

ÒÐ±®¬r êìëð

Ì¸» ÒÐ±®¬r êìëð · ¿ ìó°±®¬ ¼»ª·½» »®ª»® ¬¸¿¬ «» ¬¸» ÍÍÔ ¿²¼

ÍÍØ °®±¬±½±´ ¬± ¬®¿²³·¬ »²½®§°¬»¼ »®·¿´ ¼¿¬¿ ±ª»® Û¬¸»®²»¬ò Ë° ¬± ì

»®·¿´ ¼»ª·½» ±º ¿²§ ¬§°» ½¿² ¾» ½±²²»½¬»¼ ¬± ¬¸» ÒÐ±®¬r êìëðô ©·¬¸

Ì¸» ÒÐ±®¬r êìëð · ¿ ®»´·¿¾´» ¼»ª·½» »®ª»® ¬¸¿¬ °®±ª·¼» «»® ©·¬¸

»½«®» »®·¿´ó¬±óÛ¬¸»®²»¬ ¼¿¬¿ ¬®¿²³··±² ¿²¼ ¿ ½«¬±³»®ó±®·»²¬»¼

¸¿®¼©¿®» ¼»·¹²ò ×º ¬¸» Û¬¸»®²»¬ ½±²²»½¬·±² º¿·´ô ¬¸» ÒÐ±®¬r êìëð ©·´´

¯«»«» ¿´´ »®·¿´ ¼¿¬¿ ·² ·¬ ·²¬»®²¿´ êì ÕÞ °±®¬ ¾«ºº»®ò É¸»² ¬¸» Û¬¸»®²»¬

¿´´ º±«® ¼»ª·½» «·²¹ ¬¸» ¿³» ×Ð ¿¼¼®»ò Ì¸» Û¬¸»®²»¬ °±®¬ ½¿² ¾»

½±²º·¹«®»¼ º±® ¿ ²±®³¿´ ±® »½«®» ÌÝÐñ×Ð ½±²²»½¬·±²ò

½±²²»½¬·±² · ®»ó»¬¿¾´·¸»¼ô ¬¸» ÒÐ±®¬r êìëð ©·´´ ·³³»¼·¿¬»´§

®»´»¿» ¿´´ ¼¿¬¿ ·² ¬¸» ¾«ºº»® ·² ¬¸» ±®¼»® ¬¸¿¬ ·¬ ©¿ ®»½»·ª»¼ò Ë»® ½¿²

·²½®»¿» ¬¸» °±®¬ ¾«ºº»® ·¦» ¾§ ·²¬¿´´·²¹ ¿ ÍÜ ½¿®¼ò

ìó°±®¬ ÎÍóîíîñìîîñìèë »½«®» ¬»®³·²¿´ »®ª»®

Ñª»®ª·»©

Ò± Ü¿¬¿ Ô± ·º Û¬¸»®²»¬ Ý±²²»½¬·±² Ú¿·´

Í»½«®» ±°»®¿¬·±² ³±¼» º±® Î»¿´ ÝÑÓô ÌÝÐ Í»®ª»®ô ÌÝÐ Ý´·»²¬ô

Ð¿·® Ý±²²»½¬·±²ô Ì»®³·²¿´ô ¿²¼ Î»ª»®» Ì»®³·²¿´

Ò±²ó¬¿²¼¿®¼ ¾¿«¼®¿¬» «°°±®¬»¼ ©·¬¸ ¸·¹¸ °®»½··±²

Ð±®¬ ¾«ºº»® º±® ¬±®·²¹ »®·¿´ ¼¿¬¿ ©¸»² ¬¸» Û¬¸»®²»¬ · ±ººó´·²»

Í«°°±®¬ ×Ðªê

Û¬¸»®²»¬ ®»¼«²¼¿²½§ øÍÌÐñÎÍÌÐñÌ«®¾± Î·²¹÷ ©·¬¸ ²»¬©±®µ

³±¼«´»

Û¬¸»®²»¬ ×²¬»®º¿½»
Ò«³¾»® ±º Ð±®¬æ ï

Í°»»¼æ ïðñïðð Ó¾°ô ¿«¬± ÓÜ×ñÓÜ×È

Ý±²²»½¬±®æ èó°·² ÎÖìë

Ó¿¹²»¬·½ ×±´¿¬·±²æ ïòë ÕÊ ¾«·´¬ó·²

Ñ°¬·½¿´ Ú·¾»® ×²¬»®º¿½» ø©·¬¸ ²»¬©±®µ ³±¼«´»÷

ïððÞ¿»ÚÈ

Ó«´¬·ó³±¼» Í·²¹´»ó³±¼»

É¿ª»´»²¹¬¸ ïíðð ²³ ïíïð ²³

Ó¿¨ò ÌÈ óïì ¼Þ³ ð ¼Þ³

Ó·²ò ÌÈ óîð ¼Þ³ óë ¼Þ³

ÎÈ Í»²·¬·ª·¬§ óíî ¼Þ³ óíì ¼Þ³

Ô·²µ Þ«¼¹»¬ ïî ¼Þ îç ¼Þ

Ì§°·½¿´ Ü·¬¿²½»
ë µ³ ¿

ì µ³ ¾ ìð µ³ ½

Í¿¬«®¿¬·±² óê ¼Þ³ óí ¼Þ³

Í»®·¿´ ×²¬»®º¿½»
Ò«³¾»® ±º Ð±®¬æ ì

Í»®·¿´ Í¬¿²¼¿®¼æ ÎÍóîíîñìîîñìèë

Ý±²²»½¬±®æ ÜÞç ³¿´»

ÎÍóìèë Ü¿¬¿ Ü·®»½¬·±² Ý±²¬®±´æ ßÜÜÝr øß«¬±³¿¬·½ Ü¿¬¿ Ü·®»½¬·±²

Ý±²¬®±´÷

Í»®·¿´ Ô·²» Ð®±¬»½¬·±²æ ïë ÕÊ ÛÍÜ °®±¬»½¬·±² º±® ¿´´ ·¹²¿´

Ý±²±´» Ð±®¬æ Í»®·¿´ °±®¬ ï ¼±«¾´» ¿ ÎÍóîíî ½±²±´» °±®¬

Í»®·¿´ Ý±³³«²·½¿¬·±² Ð¿®¿³»¬»®
Ü¿¬¿ Þ·¬æ ëô êô éô è

Í¬±° Þ·¬æ ïô ïòëô î

Ð¿®·¬§æ Ò±²»ô Ûª»²ô Ñ¼¼ô Í°¿½»ô Ó¿®µ

Ú´±© Ý±²¬®±´æ ÎÌÍñÝÌÍô ÜÌÎñÜÍÎô ÈÑÒñÈÑÚÚ

Þ¿«¼®¿¬»æ ëð ¾° ¬± çîïòê Õ¾° ø«°°±®¬ ²±²ó¬¿²¼¿®¼ ¾¿«¼®¿¬»÷

Ð«´´ Ø·¹¸ñÔ±© Î»·¬±® º±® ÎÍóìèëæ ï Õ ô ïëð Õ

Í»®·¿´ Í·¹²¿´
ÎÍóîíîæ Ì¨Üô Î¨Üô ÎÌÍô ÝÌÍô ÜÌÎô ÜÍÎô ÜÝÜô ÙÒÜ

ÎÍóìîîæ Ì¨õô Ì¨óô Î¨õô Î¨óô ÙÒÜ

ÎÍóìèëóì©æ Ì¨õô Ì¨óô Î¨õô Î¨óô ÙÒÜ

ÎÍóìèëóî©æ Ü¿¬¿õô Ü¿¬¿óô ÙÒÜ

Ó»³±®§ Û¨°¿²·±² Í´±¬
Í´±¬ Ì§°»æ ÍÜ ±½µ»¬ ø«°°±®¬ «° ¬± î ÙÞ÷

Í±º¬©¿®»
Ò»¬©±®µ Ð®±¬±½±´æ ×ÝÓÐô ×Ðô ÌÝÐô ËÜÐô ÜØÝÐô ÞÑÑÌÐô Ì»´²»¬ô ÜÒÍô

ÍÒÓÐ ÊïñÊî½ñÊíô ØÌÌÐô ÍÓÌÐô ßÎÐô ÐÐÐ±Û

Í»½«®·¬§ Ð®±¬±½±´æ ÜÛÍô íÜÛÍô ßÛÍô ÍÍØô ÍÍÔ

É»¾ Ý±²±´»ô Í»®·¿´ Ý±²±´»ô Ì»´²»¬ Ý±²±´»ô

É·²¼±© Í»¿®½¸ Ë¬·´·¬§

É·²¼±© Î»¿´ ÝÑÓ Ü®·ª»®æ É·²¼±© çëñçèñÓÛñÒÌñîðððô É·²¼±©

ÈÐñîððíñÊ·¬¿ñîððèñé ¨èêñ¨êìô Û³¾»¼¼»¼ ÝÛ ëòðñêòðô ÈÐ Û³¾»¼¼»¼

Ú·¨»¼ ÌÌÇ Ü®·ª»®æ ÍÝÑ Ë²·¨ô ÍÝÑ Ñ°»²Í»®ª»®ô Ë²·¨É¿®» éô Ë²·¨É¿®»

îòïô ÍÊÎ ìòîô ÏÒÈ ìòîëô ÏÒÈ êô Í±´¿®· ïðô Ú®»»ÞÍÜô ß×È ëò¨

Ô·²«¨ Î»¿´ ÌÌÇ Ü®·ª»®æ Ô·²«¨ µ»®²»´ îòìò¨ô îòêò¨ô íòðò¨
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î © © ©ò ³± ¨ ¿ ò ½ ± ³ · ² º ± à ³ ± ¨ ¿ ò ½ ± ³

Ì»®³·²¿´ Í»®ª»®

Ó¿²¿¹»³»²¬æ ÍÒÓÐ Ó×Þó××

×Ð Î±«¬·²¹æ Í¬¿¬·½ô Î×Ðó×ô Î×Ðó××

Ñ°»®¿¬·±² Ó±¼»
Í¬¿²¼¿®¼æ Î»¿´ ÝÑÓô ÌÝÐ Í»®ª»®ô ÌÝÐ Ý´·»²¬ô ËÜÐô Ð¿·® Ý±²²»½¬·±²ô

ÎÚÝîîïéô Ì»®³·²¿´ô Î»ª»®» Ì»´²»¬ô Û¬¸»®²»¬ Ó±¼»³ô Ð®·²¬»®ô ÐÐÐô

Ü·¿¾´»¼

Í»½«®»æ Í»½«®» Î»¿´ ÝÑÓô Í»½«®» ÌÝÐ Í»®ª»®ô Í»½«®» ÌÝÐ Ý´·»²¬ô

Í»½«®» Ð¿·® Ý±²²»½¬·±²ô ÍÍØô Î»ª»®» ÍÍØ

ß°°´·½¿¬·±²
Ì»®³·²¿´ Í»·±²æ è »·±² °»® °±®¬

Ð¸§·½¿´ Ý¸¿®¿½¬»®·¬·½
Ø±«·²¹æ Ó»¬¿´

É»·¹¸¬æ ïðîð ¹

Ü·³»²·±²æ

É·¬¸±«¬ »¿®æ ïëè ¨ ïðí ¨ íë ³³ øêòîî ¨ ìòðê ¨ ïòíè ·²÷

É·¬¸ »¿®æ ïèï ¨ ïðí ¨ íë ³³ øéòïí ¨ ìòðê ¨ ïòíè ·²÷

Û²ª·®±²³»²¬¿´ Ô·³·¬
Ñ°»®¿¬·²¹ Ì»³°»®¿¬«®»æ ð ¬± ëëpÝ øíî ¬± ïíïpÚ÷

Í¬±®¿¹» Ì»³°»®¿¬«®»æ óìð ¬± éëpÝ øóìð ¬± ïêépÚ÷

ß³¾·»²¬ Î»´¿¬·ª» Ø«³·¼·¬§æ ë ¬± çëû ø²±²ó½±²¼»²·²¹÷

Ð±©»® Î»¯«·®»³»²¬
×²°«¬ Ê±´¬¿¹»æ ïî ¬± ìè ÊÜÝ

Ð±©»® Ý±²«³°¬·±²æ éíð ³ß à ïî Êô ííð ³ß à îì Ê

ß´¿®³ Ý±²¬¿½¬æ Î»´¿§ ±«¬°«¬ ©·¬¸ ½«®®»²¬ ½¿®®§·²¹ ½¿°¿½·¬§ ±º ï ß à

îì ÊÜÝ

Ð±©»® Ô·²» Ð®±¬»½¬·±²æ ï ÕÊ ¾«®¬ øÛÒ êïðððóìóìæ ÛÚÌñÞ÷ô ðòë ÕÊ

«®¹» øÛÒ êïðððóìóë÷

Í¿º»¬§æ ËÔ êðçëðóïô ÛÒ êðçëðóï

ÛÓÝæ ÝÛô ÚÝÝ

ÛÓ×æ ÛÒ ëëðîî Ý´¿ ßô ÚÝÝ Ð¿®¬ ïë Í«¾°¿®¬ Þ Ý´¿ ß

ÛÓÍæ

ÛÒ ëëðîìô

ÛÒ êïðððóìóî øÛÍÜ÷ Ô»ª»´ îñíô

ÛÒ êïðððóìóí øÎÍ÷ Ô»ª»´ îô

ÛÒ êïðððóìóì øÛÚÌ÷ Ô»ª»´ îô

ÛÒ êïðððóìóë øÍ«®¹»÷ Ô»ª»´ îô

ÛÒ êïðððóìóê øÝÍ÷ Ô»ª»´ îô

ÛÒ êïðððóìóè Ô»ª»´ ïô

ÛÒ êïðððóìóïï

Ú®»»º¿´´æ ×ÛÝóêèóîóêô ×ÛÝóêèóîóíìô ×ÛÝóêèóîóíî

Ê·¾®¿¬·±²æ ×ÛÝóêèóîóêô ×ÛÝóêèóîóíì

Ù®»»² Ð®±¼«½¬æ Î±ØÍô ÝÎ±ØÍô ÉÛÛÛ

Î»´·¿¾·´·¬§
ß´»®¬ Ì±±´æ Þ«·´¬ó·² ¾«¦¦»® ¿²¼ ÎÌÝ ø®»¿´ó¬·³» ½´±½µ÷

ß«¬±³¿¬·½ Î»¾±±¬ Ì®·¹¹»®æ Þ«·´¬ó·² ÉÜÌ ø©¿¬½¸¼±¹ ¬·³»®÷

ÓÌÞÚ ø³»¿² ¬·³» ¾»¬©»»² º¿·´«®»÷æ ïîðôíëì ¸®

É¿®®¿²¬§
É¿®®¿²¬§ Ð»®·±¼æ ë §»¿®

Ü»¬¿·´æ Í»» ©©©ò³±¨¿ò½±³ñ©¿®®¿²¬§

Ü·³»²·±²
Ë²·¬æ ³³ ø·²½¸÷

Ñ é
øðòîè÷

íì øïòíì÷

íë øïòíè÷

ïèï øéòïí÷

ïëè øêòîî÷

ïêç øêòêë÷

Ñ íòîÑ íòî
øðòïí÷
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Ì»®³·²¿´ Í»®ª»®

Ð·² ß·¹²³»²¬

Ð×Ò ÎÍóîíî ÎÍóìîîñìèëóì© ÎÍóìèëóî©

ï ÜÝÜ Ì¨Üóøß÷ �

î Î¨Ü Ì¨ÜõøÞ÷ �

í Ì¨Ü Î¨ÜõøÞ÷ Ü¿¬¿õøÞ÷

ì ÜÌÎ Î¨Üóøß÷ Ü¿¬¿óøß÷

ë ÙÒÜ ÙÒÜ ÙÒÜ

ê ÜÍÎ � �

é ÎÌÍ � �

è ÝÌÍ � �

ÜÞç ³¿´» ½±²²»½¬±®

ï î í ì ë

ê é è ç

Û¨°¿²·±² Ó±¼«´»

Ë» ©·¬¸ ¬¸» º±´´±©·²¹ ÒÐ±®¬ ³±¼»´

êïëð êîëð êìëð
êêïðóè
êêëðóè

êêïðóïê
êêëðóïê

êêïðóíî
êêëðóíî

ÒÓóÌÈðï
ÒÓóÌÈðïóÌ

ï ïðñïððÞ¿»ÌøÈ÷ °±®¬ �  �

ÒÓóÌÈðî
ÒÓóÌÈðîóÌ

î ïðñïððÞ¿»ÌøÈ÷ °±®¬  �  �

ÒÓóÚÈðïóÍóÍÝ
ÒÓóÚÈðïóÍóÍÝóÌ

ï ïððÞ¿»ÚÈ °±®¬ô ·²¹´» ³±¼»ô ÍÝ
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Introduction

The Trio DataCom ER450 is an advanced high speed digital data radio modem designed for the most complex and 
demanding requirements in both Point-to-Point and Point-to-Multipoint (Multiple Address Radio) SCADA and Telemetry 
systems.

Normally used as a half duplex high performance Remote Data Radio for communicating with the full duplex EB450 
Base/Repeater or EH450 Redundant 1+1 Base/Repeater stations, the versatile ER450 also serves as a low cost full duplex 
base/repeater or point-to-point-link station in both TRIO E Series and M Series data radio systems with the addition of the 
ERFD450 option, and can provide network management access for remote diagnostics in either of these systems. 

E Series - Generation II
Remote Data Radio - ER450 

Features

Radio and Modem
- True 19,200 bps over-air data rates in 12.5kHz FCC channels  

(also 9600 bps) - Fully integrated radio, modem and data 
multiplexer

- 128-bit AES encryption (export restrictions may apply)
- 12.5 or 25kHz channel operation
- Fast data turnaround
- Simplex, Half Duplex and Full Duplex (Full Duplex with 

ERFD450 option)
- Compatible with legacy systems (Non Packet Digital and 

Bell 202 Modes)
- Full specification operation from -30 to + 60C 
- Hazardous Environment Certification - Class I, Division II 

(Groups A,B,C and D)
- Compact, rugged diecast alloy housing
- Low power consumption with sleep mode operation
- Field upgradeable firmware
- Multi-function LED Display
- Digital orderwire option
- VSWR protection 

Network Management Remote Diagnostic option
(In conjunction with  TView+™ Software)

- Remote fully transparent Network Management and 
Diagnostics

- Network wide operation from any radio modem
- Full SCADA style features such as database, trending and 

networking
- Over-the-air modem reconfiguration
- Full graphical presentation (HMI)

Data Ports
- Dual independent configurable data ports and 

separate system port
- Compatible with most industry standard data 

protocols. eg: MODBUS, DNP-3, IEC 870, SEL    
Mirrored Bits, etc.

- Selectable 300 -57.6 k bps asynchronous RS-232 
interface

- Multistream™ simultaneous data streams allow  
for multiple vendor devices/protocols to be  
transported on the one radio network

- Flexible data stream routing providing optimum 
radio channel efficiency

- Internal repeater operation - single radio store 
and forward

- Channelshare™ unique integrated C/DSMA   
collision avoidance technology permits   
simultaneous polling and spontaneous alarm   
reporting operation in the same system

Innovative and sophisticated
digital communications

 designs product s and solutionsNote :  Not all product features are available in every mode of operation. 
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Radio
Frequency Range: 370-520 MHz (various 
sub-frequency bands available)

Frequency Splits: Various Tx/Rx 
frequency splits - programmable

Channel Selection: Dual synthesizer, 
6.25 kHz channel step

Channel Spacing: 12.5 or 25 kHz

Frequency Accuracy: ±1ppm (-30 to +60C) 
(-22 to 140F) ambient 

Aging: <= 1ppm/annum

Operational Modes: Simplex, Half duplex
or Full duplex*

Configuration: All configuration via 
Windows based software

Compliances: 
ETSI   EN300113, EN301489, EN60950
FCC    PART 15, PART 90
IC   RS119, ICES-001
ACA   AS4295-1995 (Data) 
CSA Class I, Division II, Groups
 (A,B,C,D) for Hazardous 
 Locations ANSI/UL equivalent)
 
Transmitter
Tx Power: 0.05 - 5W (+37 dBm) 1 dB 
User configurable with over-temperature 
and reverse power protection

Modulation: User configurable narrow 
band digitally filtered binary GMSK or 4 
level FSK

Tx Keyup Time: <1mS  

Timeout Timer: Programmable 0-255 
seconds

Tx Spurious: <= -37 dBm

PTT Control: Auto (Data) / RTS line (Port A 
or B) / System Port Override

Receiver
Sensitivity: -118 dBm for 12 dB SINAD

Selectivity: Better than 60 dB

Intermodulation: Better than 70 dB

Spurious Response: Better than 70 dB

AFC Tracking: Digital receiver frequency 
tracking

Mute: Programmable digital mute

Diagnostics (Optional)
Network wide operation from any 
remote terminal.

Non intrusive protocol - runs 
simultaneously with the application.

Over-the-air re-configuration of user 
parameters.

Storage of data error and channel 
occupancy statistics. 

In-built Error Rate testing capabilities.

Connections
User Data Ports: 2 x DB9 female ports 
wired as DCE (modem)

System Port: RJ45 for diagnostic, 
configuration and re-programming

Antenna: N female bulkhead. Separate 
N (Tx) and SMA (Rx) connectors for 
full duplex.*

Power:  2 pin locking, mating 
connector supplied

LED Display: Multimode Indicators for 
Pwr, Tx, Rx, Sync, TxD and RxD data 
LEDs (for both port A and B)

Modem
Data Serial Port A: RS232, DCE, 
600-57,600 bps asynchronous

Data Serial Port B: RS232, DCE, 
300-38,400 bps asynchronous

System Port: RS232, 19,200 bps 
asynchronous

Flow Control: Selectable hardware / 
software / 3 wire interface

RF Channel Data Rate: 
4800/9600/19,200 bps Half / Full duplex* 

Data Buffer: 16 kbyte of on-board RAM

Bit Error Rate: 
< 1x10-6 @ -110 dBm (4800 bps)
< 1x10-6 @ -108 dBm (9600 bps)
< 1x10-6 @ -106 dBm (19,200 bps)

Encryption: 128-bit AES encryption

Collision Avoidance: Trio DataCom’s 
unique supervisory Channelshare™  
collision avoidance system

Multistream™: Trio DataCom unique 
simultaneous delivery of multiple data 
streams (protocols)

Data Turnaround Time: <10mS

Firmware: Field upgradeable Flash memory

General
Power Supply: 13.8 Vdc nominal 
(10-16 Vdc)

Transmit Current: 750 mA nom. @ 1 W
1600 mA nom. @5 W

Receive Current: <125 mA nom

Sleep Mode: External control, < 1 mA

Dimensions: Rugged Diecast Enclosure 
170 x 150 x 42mm 
6.7 x 5.9 x 1.65 inches
With Mounting Plate 
190 x 150 x 47mm 
7.5 x 5.9 x 1.85 inches

Mounting: Fitted Mounting Plate

Weight: 1.27 kg (2.8lbs.)

Options 

ERFD450 Full Duplex Operation with 
separate N (Tx) and SMA (Rx) 
connectors

DUPLX450BR External Duplexer, Band 
Reject (for single antenna operation)

EDOVM Digital Order Wire Voice Module

NEMA 4/R Stainless Steel Enclosure 
(IP65, NEMA 4 rated) 

TVIEW+™ Configuration, Network 
Management and Diagnostic Windows 
GUI Software

DIAGS/E Network Management and 
Remote Diagnostics Facilities per 
Radio Modem

Related Products

EB450 Base Station

EH450 Hot Standby Base Station

MSR/9 Port Stream Router Multiplexer

MR450 Remote Data Radio
Information subject to change without notice.
© Copyright 2006 Trio DataCom Pty Ltd. 
All rights reserved. Issue 08/06

Local regulatory conditions may determine the 
performance and suitability of individual 
versions in different countries. It is the 
responsibility of the buyer to confirm these  
regulatory conditions. Performance data 
indicates typical values related to the described unit.

E Series - Generation II  II
Remote Data Radio - ER450

* With ERFD450 full duplex option plus external
   duplexer for single antenna operation

Note :  Not all product features are available in every mode of operation. 

HEAD OFFICE
41 Aster Avenue, Carrum Downs
Victoria, Australia 3201
Phone +613 9775 0505 Fax +613 9775 0606
sales@triodatacom.com 
www.triodatacom.com

NORTH AMERICA
Suite 200, 7015 - 8th St. NE
Calgary, AB Canada T2E 8A2
Phone +403 219 3625 Fax +403 274 0759
Toll Free 866 844 8746 (TRIO)
sales-na@triodatacom.com    www.triodatacom.com
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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

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.6 INSTRUMENTATION

 CORTEC – VPCI-110 – Corrosion Inhibitor

 ELECTREX – FLASH-D 6DH2 – Energy Meter

 IME – TAI300 – 300/5A Current Transformer

 IME – TAIBB – 80/5A Current Transformer
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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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                                 Energy  
  Analyser  

  Energy & Harmonics  
Analyser 

 
 
uu  HHiigghheesstt  ppeerrffoorrmmaannccee  
uu  HHiigghheesstt  vveerrssaatt ii ll ii ttyy  
uu  HHiigghheesstt  rreell iiaabbii ll iittyy  
 
 
The Flash-D is a microprocessor based Energy analyser with outstanding flexibility and accuracy designed to meet the most 
demanding applications of electrical parameters analyses and energy supply monitoring in the industrial environment. 
All the readings are “true-RMS” and they are obtained with a continuous sampling of the voltage and current waveforms in order 
to ensure the maximum metering accuracy of rapidly varying loads (e.g. spot welding) as well as the instrument’s suitability for 
energy quality supervision functions.  
A patented digital measurement system, an automatic scale change on current inputs and a compensation system of the 
internal amplifiers’ offsets ensure the maximum metering accuracy and stability irrespective of the signal level and the 
environmental working conditions. 
The Flash-D is a revolutionary instrument that may be upgraded after installation to new user needs and to its installation 
parameters. Two expansion ports make it possible to select the data transmission mode by means of a simple connection of 
optional modules (RS232, RS485, Analog) while the instrument architecture is designed to enable the implementation, in the 
field, at any time, of the harmonics analyses by means of simple code entries operated via front key board. 
 
SSiimmppllee  ttoo  uussee    
A large high-contrast dot-matrix LCD display with white 
backlight allows the simultaneous reading of 4 parameters 
and their symbols with high visibility digits. 

9 keys, with clear indication of their function, make the 
instrument use simple and intuitive.. 
A Led indicator, pulsing with a frequency proportional to the 
active import power, is also provided on the front panel for field 
calibration verification by means of external optical devices.  
 
 
VVeerrssaattiillee  iinn  aapppplliiccaattiioonn    

The Flash-D is suitable for virtually all type of electrical 
grid, 3- and 4-wire, symmetrical and asymmetrical, balanced 
or unbalanced, single- and bi-phase, Low Tension and High 
Tension, with 1, 2 or 3 CTs as well as for 2 and 4 quadrant 
(import/export) measurement. 

A simple keyboard programming allows the setting of all the 
operational parameters such as grid type, LV/HT, CT and 
VT ratios (free setting) integration time (1-60 min), alarms 
(thresholds, delays, hysteresis), digital outputs and 
configuration of the optional modules that may be 
connected. 

RReeaaddiinnggss      
Parameter Type     L1  L2  L3   Σ Range 

       

V L-N hh  hh  hh  hh  Voltage  
 V L-L hh  hh  hh  hh  

20,0V...400 kV 

I-phase hh  hh  hh    Current 
 I-neutral       hh  

10 mA…10,0 kA 

Power Factor PF hh  hh  hh  hh  0,00ind...1,00…0,00cap 
Frequency Hz       hh  45 … 65 Hz 

THD-V hh  hh  hh  hh  Harmonic distort. 
THD-I hh  hh  hh  hh  

0…199,9% 

Life time h  (1/100 h)       hh  0,01…99.999,99 hours 
P hh  hh  hh  hh  
Pm (1)       hh  Active power 
Pmd (1)       hh  

± 0,00…1999 MW 

Q hh  hh  hh  hh  
Qm-ind  (1)       hh  
Qm-cap (1)       hh  
Qmd-ind  (1)       hh  

Reactive  power 

Qmd-cap (1)       hh  

± 0,00…1999 Mvar 
 

S hh  hh  hh  hh  
Sm  (1)       hh  Apparent  power 
Smd  (1)       hh  

± 0,00…1999 MVA 

Active energy KWh  (2)       hh  0,1 kWh…99.999,9 MWh 
Kvarh-ind  (2)       hh  Reactive energy 
Kvarh-cap  (2)       hh  

0,1 kvarh…99.999,9 Mvarh 

Apparent energy KVAh  (2)       hh  0,1kVAh…99.999,9 MVAh 

  Flash-D with FFT harmonics option or Flash-DH   
H Voltage 
order) 

hh  hh  hh    Value (H01), % (H02-H31) 
H Current hh  hh  hh    Value (H01), % (H02-H31) FFT Harmonics  
H Power &  dir. hh  hh  hh    Value (H01),  % (H02-H31) 

(1)   Mean value over the integration time (1... 60 min. programmable)  
(2)   Energies displayed as 6 digit floating-point readings; internal energy metering 

performed with 0,1 kWh minimum resolution and 99.999.999,9999 kWh 
maximum energy count before rollover. 
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Flash-D / Flash-DH 
 ENERGY & HARMONICS ANALYSER 

 
page 2 of 4 

 

AAllaarrmmss        

The Flash-D is equipped with 2 programmable alarms 
offering the maximum configuration flexibility for adapting to 
the most diverse requirements. Each alarm can be selected to 
link to any one of the parameters available, either as a 
minimum or as a maximum alarm. Linking of both alarms to 
the same parameter is also possible for operating as dual 
threshold alarm. Special alarms are also available such as 
min. or max. voltage and max. current applicable to the 3 
phases and current unbalance on the 3 phases.  The alarms 
configuration includes the option of precise setting of a delay 
time (1-99 sec), an hysteresis cycle (in %) and the activation 
of the output contacts. The alarms state information is always 
available on serial communication as Modbus  “coils”. The 
alarms are entirely programmable by keyboard and via serial 
port with the Energy Brain software or by means of Modbus 
Holding registers.  

SSeerriiaall  ccoommmmuunniiccaattiioonn    
The Flash-D supports an RS485 or RS232 serial 
communication by means of optional add-on modules. The 
protocol is the MODBUS RTU or ASCII, suitable for 
communication with PLCs and with SCADA programs. The 
Flash-D protocol provides as well “full compliance” with the 
Modbus and with its default configurations. The instrument 
data are read as numerical registers composed by mantissa 
and exponent in the IEEE format. A transmission speed of up 
to 38400 bps., with maximum 124 registers (equivalent to 62 
parameters) per query with no waiting time between queries, 
ensure an unrivalled communication speed and dialogue 
efficiency.

DDiiggiittaall  oouuttppuuttss    
The Flash-D is equipped, as standard feature, with two 
optically isolated transistor outputs rated 27 Vdc 27 mA per 
DIN 43864 standards. The two outputs are factory set to the 
transmission of pulses proportional to the Active energy and 
the Reactive energy: the pulse number and rate are user 
programmable. The outputs may be alternatively configured 
as outputs of the internal alarms or as remote output devices 
controlled via serial line and Modbus commands. 
  
UUsseerr--ffrriieennddllyy  aarrcchhiitteeccttuurree    
The Flash-D is a revolutionary instrument in its kind, because it 
may be easily adapted to follow the user needs at any time 
after its installation. The instrument architecture is designed for 
field implementation of hardware expansions as well as for the 
implementation of additional metering capabilities. The benefit 
for the user is the possibility of spreading the initial investment 
and, most of all, the confidence of an instrument that will allow, 
at any time, new and unanticipated technical requirement. 

HARDWARE EXPANSIONS (optional modules) 
The Flash-D is fitted with 2 expansion sockets for the 
connection of external expansion modules supporting specific 
communication functions (serial, analogue, digital).  
 

FIRMWARE EXPANSIONS (option) 
The instrument firmware has provision for additional metering 
features such as the FFT harmonic analysis. This can be 
added by purchasing a unique PUK code from Electrex which 
is entered on front keyboard. 

 
HHAARRDDWWAARREE  EEXXPPAANNSSIIOONNSS  ((ooppttiioonnaall  mmoodduulleess))    
 
The Flash-D is fitted with       
2 expansion sockets for        
the connection of external 
expansion modules by 
means of plug-in connectors.  

 
 
 
The optional modules are 
self-supplied. The applicable 
programming menu is 
automatically enabled by the 
instrument upon connection 
of the option(s). 

 
 
 
 
 
 
 
 
 
 
 

 

Technical specification 
 

 
  

 - Add-on modules  
 - Compact and lightweight 
 - No power supply required 
 - Connection:   Input: plug-in cable + connector  
                                   Output(s): plug-in terminal board 
 - Weight: max. 45 gr. 
 - Size: 2 DIN modules 
 - Suiting other Electrex panel meters   
 

 

RS485 option 
Opto isolated RS485 port with 2400 bps to 38400 bps. 
programmable speed.  
It supports instrument networking with other units up to a 
distance of 1000 meters and up to max 128 meters connected 
on the same communication pair with no need of additional 
line amplifiers. 
 

RS232 option 
Opto isolated RS232 port with programmable speed,              
2400 bps to 38400 bps. 
 

2 x 4-20 mA option 
2 galvanically isolated analogue outputs; 4-20 mA or 0-20 mA 
transmission. Extremely high accuracy and signal stability 
thanks to a 10 bit digital to analogue conversion that 
maintains the accuracy of the original parameter.  It ensures a 
response time of max. 50 ms. with max. 200 ms. update 
interval. Each of the two outputs may be linked to any one of 
the parameters available with the additional possibility of 
setting the zero output (4 or 0 mA) and/or the 20 mA output to 
match any desired positive or negative measurement value.                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RS485                      RS232             2 x 4-20mA 
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FFFFTT  HHAARRMMOONNIICCSS  AANNAALLYYSSEESS  ((ooppttiioonn))        
The Flash-D features the option of expanding its measurement capability by adding on new parameters to the existing ones. The 
FFT harmonics option adds all the parameters necessary for a comprehensive Harmonics analyses. It supports a 32 bit calculation 
which gives superior metering accuracy and enables to classify the Flash-D as a genuine Energy & Harmonics analyser with a 
performance comparable with many sophisticated and expensive analysers. 
 

General features  

The FFT harmonics option supports all the readings that are 
needed for a superior analyses of the problems related to 
harmonics. Readings give both the harmonics power and the 
direction providing an invaluable tool for immediate examination 
of the harmonics flow inside one’s own plant and for identifying 
potentially undesirable imported problems. 
The FFT harmonics option can be implemented on Flash-D 
at any time, after instrument installation and requires no tools 
nor accessories. It is simply performed by the entry, via front 
keyboard, of a unique PUK code that may be ordered for the  
serial number of the instrument to be upgraded. The FFT 
harmonics option may also be supplied in the meter by ordering 
the instrument type Flash-DH with the option included. 
 
Modbus communication  
A total of 384 readings related to harmonics are enabled as 
Modbus registers on serial port by the FFT harmonics option. 
- Current harmonics per order and per phase 
- Voltage harmonics per order and per phase 
- Phase angle in degrees (range -180,0÷180.0°) of each harmonic 

order, per phase, referred to L1 voltage fundamental. These 
parameters may be used for external reconstruction of vectorial 
diagrams such as those supported by the Energy Brain software. 

 
TTeecchhnniiccaall  ssppeecciiffiiccaattiioonn  

  
 

 Harmonics range ..... Odd and Even harmonics up to 31st order  
 Parameters... HU, HI, HP & sign (direction) per order, per phase 
 Parameters up date interval..................................... approx. 1 s  
 Readings indication:  
   H01 ..floating pnt. values with automatic unit/K/M exponent 
  H02-31..  values in % of fund. (3½ digit, range 0,0÷100,0%)  
  H direction .......................................(+) or (-) sign on power 
 Modbus readings: 
  Voltage, current , phase angle per harmonic order, per phase 
 Accuracy: 
  HU & HI..±(0,1%rdg.+1LSD) for H01 to max. ±2,0% for H31 
  HP .........±(0,2%rdg.+2LSD) for H01 to max. ±2,0% for H31 
  Phase angles ....±0,1deg. for H01 to max ±3,0deg. for H31 
 Sampling frequency....................... 64 x f (mains frequency) 
 FFT size ............................................................. 64 points 
 FFT calculation accuracy..........................................32 bits 
 Window.............................................................rectangular  
 Minimum reading ..........................................................1% 
 

HARMONICS READINGS  
• Voltages Harmonics   
§ H01: value in Vrms per phase 
§ H02...31: value in % of the fundamental per phase 

 
 
 
 
 
 
 

H01 values show by the   key. 
H02...H31 values scroll with the ▲ ▼ keys. 

 
• Currents Harmonics  
§ H01: value in Arms per phase 
§ H02...31: value in % of the fundamental per phase 

 
 
 
 
 
 
 

H01values show by the    key.  
H02...H31 values scroll with the ▲ ▼ keys.  

 
• Harmonics Powers/Direction  
§ H01: value in W per phase 
§ H02...31: value in % of the fundamental per phase 
§ + or – sign indicating the harmonics origin downstream 

(load) or upstream (source) the measurement point.  
 
 
 
 
 
 
 

H01values show by the   key. 
H02...H31 values scroll with the ▲ ▼ keys.

  
EENNEERRGGYY  BBRRAAIINN  ssooffttwwaarree    
The Energy Brain is the software package designed 
for the monitoring of all types of local and/or wide 
area networks of instruments. It is suitable for 
application with all the Electrex instruments equipped 
with communication port and it supplies all the functions  
needed for an accurate monitoring and targeting of 
                                        industrial energy consumption.  

Configuration 
The options provided allow the 
maximum flexibility in adapting the 
software to the type of network 
(different  types of simultaneously 
connected networks also) and to 
operator needs. 

Several Energy Brain versions are available to meet number of channels 
and user requirements. Detailed information available separately. 

On line readings 
• Parameters  
• Harmonic vectors, bar graphs, waveforms * 

(*) available only with FFT harmonics option 
 

Load and energy profiles 
• Demand profiles (DD, MM & YY graphs) 
• Energy profiles (DD, MM & YY graphs) 
• MD-TOU tariff profiles (MM & YY graphs) 
• Up to 4 simultaneous graphs 
• Zoom and parameter selection tools 
• Graphical and numerical print-out  
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Your distributor 
 

  
TTeecchhnniiccaall  ssppeecciiffiiccaattiioonn    

RReeaaddiinnggss    

Voltage ................. U1-N, U2-N, U3-N, U1-2, U2-3, U3-1, ULL Σ, ULN Σ 
Current  ....................................................... I1, I2, I3, IΣ, Ineutral 
Power factor .............................................PF1, PF2, PF3, PFΣ 
Frequency ...........................................................................f 
Life time  ................................................... Hours, hours/100 
Voltage THD.................... THD-U1, THD-U2, THD-U3, THD-UΣ 
Current THD ....................... THD-I1, THD-I2, THD-I3, THD-IΣ 
Instantaneous powers.......................................P1, P2, P3, PΣ  
 Q1, Q2, Q3, QΣ  
 S1, S2, S3, SΣ  
Average powers......PmΣ, QmΣ(ind), QmΣ(cap), SmΣ  (imp/exp)   
 PmΣ, QmΣ(ind), QmΣ(cap), SmΣ  (imp/exp) 
Max. powers (MD)..PmdΣ, QmdΣ(ind), QmdΣ(cap), SmdΣ (imp/exp) 
Active Energy .......................................... Ea (import/export) 
Reactive energy ................Er (ind),  Er (cap) (import/export) 
Apparent energy ...................................... Es (import/export) 
Harmonics (FFT)  (*) only on Flash-DH or Flash-D with FFT harm. option  
 (*) ........................... HU1, HU2, HU3 (1-31st order) 
         (*) ........................ HI1, HI2, H I3 (1-31st order) 
 (*) . Harmonics power & direction (1-31st order)  

EElleeccttrriiccaall  cchhaarraacctteerriissttiiccss      

Connection .......3-phase, single- & bi-phase, LT and HT grids  
 balanced, unbalanced, 3- and 4-wire, 1, 2, 3 CTs 
Voltage inputs   Direct ............... from 20 to 500V phase-phase  
 (max. 1,7 crest factor)  
 Via external VTs with max. 400 kV primary rating  
  programmable VT values 
 Overload  ....... max, 900 Vrms peak for 1 sec. 
Current inputs .................................via 1, 2 or 3 external CTs  
 max. 10kA primary; .../1A and ../5A secondary  
 programmable CT values 
 Overload  ............ max. 100Arms peak for 1 sec. 
 Input burden  .................................. < 0,5 VA 
Mains frequency ..................................................... 45÷65 Hz  
Power supply ................................85÷265 Vac, 100÷374 Vdc  
 (separate from the measurement inputs) 
Self consumption ........................................................... 5 VA 

FFrroonntt  ppaanneell      

Display .......................................... LCD, STN type, dot matrix 
Display size.............................................................. 16  x 65  mm.  
Backlighting .......................................................... white LED 
Keyboard ............................9 keys with explicit function recall 
Calibration Led ..................................available on front panel 

 
HHooww  ttoo  oorrddeerr      
   Type P.N. 

Flash-D .........................................................PFE 430-00 
Flash-DH (including the FFT Harmonics option) .......PFE 432-00 

RS 485 option ................................................PFE 830-00 
RS 232 option ................................................PFE 825-00 
Dual 4-20mA option........................................PFE 835-00 

FFT Harmonics option (1)...........................  PFSW 399-00 
(1) The S.No. of the instrument to upgrade must be indicated when ordering 

 
 
 
 

Electrex is a trademark of Akse srl 
Via Aldo Moro, 39 - 42100 Reggio Emilia (RE) - ITALY 
Tel : +39 0522 924244 – Fax : +39 0522 924245 
www.electrex.it - email: info@electrex.it

FFuunnccttiioonnaall  cchhaarraacctteerriissttiiccss    

Measurement ...................True-RMS up to the 31st harmonic   
Quadrants ........ 2 and 4 quadrant measurement (programmable) 
Accuracy .........Class 1 on energy complying with IEC EN 61036. 
Sampling .....Continuous sampling of current and voltage waveforms 
Compensation ....Automatic compensation of the amplifiers offsets 
Scale change ....Automatic scale change on current inputs (2 scales) 
Isolation ................ Galvanic isolation on all inputs and outputs 
Standards   - Safety:  ...............IEC EN 61010 class 2 
 - E.M.C.: ..................... IEC EN 61326-1A 
 - Accuracy: ....................... EC EN 61036 
Outputs: .........2 digital outputs rated 27Vdc-27mA (DIN43864)  
 with programmable functionality (pulse output or alarm) 
Options ...2 ports for the connection of external expansion modules 
 - RS485 communication port      
 - RS232 communication port  
 - Dual analogue output 4-20 mA  
 - Digital I/Os 
 - Additional options for future application 

MMeecchhaanniiccaall  aanndd  eennvviirroonnmmeennttaall    

Working temperature range. ..................................-20/+60 °C 
Humidity   ..................................... 95% R.H. non condensing 
Enclosure ................ Self-extinguishing plastic material class V0 
Protection degree  ......................................................... IP20 
Size ...............................................................6 DIN Modules 
Mount .......................................................................DIN rail  
Terminals .................................................... screw connector  
 suitable for cables up to 4 mm2. 
Weight .................................................... approx. 250 gr. net 

 
 
 
 
 
 

        
 
 
 
 

Flash-D     Flash-DH 
 
 
 

Flash-D and Flash-DH are also  
available in 96x96 mm format for 
flush mount. Please refer to   
Flash-N and Flash-NH data sheet. 
 
 
 
 
 

 
                                                                             
 
 
 

 

Subject to modification without prior notice                           Data sheet Flash D 2007 09-ENG 
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J & P Richardson Industries Pty Ltd

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.7 STARTERS & PUMP DEVICES

 ABB – ACQ810-04-414A-4 – Variable Speed Drive

 ABB – FSCA-01 – RS-485 Adaptor Module

 ABB – JPMP-01 – Variable Speed Drive Keypad Kit

 MULTIRODE – MSM-QUU2 - Multismart RTU Pump Controller

 MULTITRODE – 3-Segment Probe

 MULTITRODE – Single Point Probes

 VEGA – VEGABAR-52 – Pressure Transmitter

 VEGA – VEGADIS-62 – Primary Well Adj Unit

 VEGA – VEGAWELL52 – Level Transmitter

 VEGA – ADAPTOR 4 – Triclove Fitting For Vegabar 52
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ABB industrial drives
ACQ810, drive modules for 
water and wastewater
1.1 to 400 kW

Low voltage AC drives
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The intelligent drive choice for water and wastewater applications

Rapid and simple pumping system start-up
 − Intelligent start-up assistant ensures simple pumping 

system commissioning
 − Easy-to-use documentation based on real pumping 

applications
 − Pre-programmed and pre-configured macros for typical 

pump applications

Intelligent solution for controlling pump performance
 − Tailor-made pump control functions for single and multi-

pump applications
 − Clear, easy-to-understand documentation and software
 − Compliance with mandatory EN 61000-3-12 standard on 

harmonic currents
 − Advanced energy saving functions

Easy and cost-effective cabinet assembly 
 − Fast and easy installation
 − Narrow, compact design
 − Side-by-side installation saves space
 − Modular structure provides fl exibility in system design and 

confi guration

Optimal pump control for various applications 
 − Raw water pumps, booster pumps, wastewater pumps
 − Rain water pumps, irrigation pumps, slurry pumps
 − Submersible pumps, dry-installed pumps

ABB industrial drive modules are the ideal choice for water 
and wastewater applications. Specially designed to meet the 
demanding needs of squared torque pump control, these 
highly advanced drives maximize uptime and minimize energy 
costs in pumping systems.

Specifically designed modules for water and wastewater 
applications feature tailor-made pump control functions for 
single and multi-pump systems. These functions ensure 
smooth, disturbance-free operation of water and wastewater 
processes, maximizing energy efficiency while reducing 
unnecessary downtime. The drives’ pump-specific functions 
decrease the life cycle cost of the pumping system, helping 
to save time and money.

The modules are designed for cabinet assembly and are easily 
mounted side-by-side. Intelligent start-up assistant ensures 
that drive commissioning is straightforward, and the functions 
needed for most pumping systems can be easily implemented 
with the pre-programmed macros. Starting up a pumping 
system and optimizing its performance is extremely easy.

ABB industrial drive modules include everything needed for 
reliable and efficient pump control in water and wastewater 
applications.

2   ABB industrial drives | ACQ810 drive modules
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Advanced energy efficiency in pumping systems
 − Energy savings up to 50 percent in speed controlled 

pump applications – save energy and reduce carbon 
dioxide emissions

 − Advanced functions such as energy optimizer to improve 
energy efficiency

 − Optimized energy consumption in parallel pumping 
systems

 − Easy energy effi ciency management - built-in calculator 
monitors used and saved energy and displays them in 
kWh, currency ($ or €) or volume of CO2 emission

Maximized process uptime
 − Maintenance assistant handles preventive maintenance 

for drive and pump, reminding users about planned 
maintenance based on running hours

 − Diagnostic assistant helps to locate problems or reasons 
for performance changes in pumping system and 
suggests remedies 

 − Redundancy in parallel pumping systems – keeps 
process running even if one pump fails

 − Prevention of dry running and cavitation
 − Coated boards for longer drive lifetime

ABB industrial drive modules - perfect partners for pumps!

Life cycle support
 − Extensive support documentation and material
 − Advanced PC tools available for dimensioning, 

programming, commissioning and maintenance
 − Worldwide service network operated by ABB and its 

partners

What is an AC drive?
An AC drive is an electronic device that is used to adjust the 
rotating speed and torque of a standard, electric AC motor. 
The electric motor, in turn, drives a load such as a pump.
An AC drive changes the frequency of the alternating current 
and voltage. A drive consists of three parts. Regular 50 Hz 
3-phase current is fed in to the rectifier part, which converts 
the input line power, which has a nominally fixed voltage and 
frequency, to fixed voltage DC power. This fixed voltage DC 
power is fed into the DC bus circuit, which filters the pulsating 
voltage. The inverter unit then changes the fixed voltage 
DC power to AC output power with adjustable voltage and 
frequency.

ACQ810 drive modules | ABB industrial drives   3
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ABB industrial drive modules for water and wastewater 
applications incorporate all the functions most commonly 
required by pump users. The drives’ pump specific features 
ensure accurate control of water flow throughout the 
processing cycle – from raw water, through utilization, to 
wastewater treatment. 

The modules include pre-programmed pump control 
functions. These functions are easy to select and implement 
using pre-configured macros for single and multi-pump 
applications. In addition, an easy-to-use programming utility is 
provided, enabling users to further customize their drives. Desalination 

plant

Limewater

Irrigation system

Coagulation
Raw water 
pumping station

Inflow 
pumping 
station

Flow calculation provides the drive with a flow meter 
routine that very accurately determines the flow rate within 
a process. This function avoids the need for costly external 
flow meters and is suitable for applications where the flow 
data is not needed for invoicing purposes.

Soft pipe filling provides a pump with soft-start enabling 
a smooth build-up of flow in pipes. This avoids pressure 
peaks, for example in irrigation systems, where pipes are 
momentarily empty and controlled pipe filling is demanded. 
The life time of the pipe work and pumping system is 
increased.

Redundancy ensures reliable operation in multi-pump 
systems with several parallel pumps. The function 
provides system redundancy, so should one or more 
pumps fail or require maintenance, the remaining pumps 
continue operating. Overall maintenance time and cost are 
decreased. 

Pump auto change balances the operating time of all 
the pumps in the parallel pumping system over the long 
term. The lifetime of the pumps and motors are increased. 
This helps to increase the mean time between repairs and 
reduce service costs. 

Pump specifi c protections help to maintain disturbance-
free operating time in a process. The protection functions 
indicate if the pre-defined process conditions change. If 
the flow or pressure exceeds defined process limits, the 
appropriate alarm is generated. For example, using this 
function can help prevent a pump dry run.

Built-in pump functions maximize process uptime

4   ABB industrial drives | ACQ810 drive modules
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Membrane treatment

Clarification

Sand filtration

Contact basin

Ozone treatment

Active carbon
filtration

UV light treatment

Clean water basin

Pumping station
Pressure boosting 
station

Wastewater 
pumping 
station

Screening

Preliminary
sedimentation

Pre-aeration

Aeration

Final sedimentation

Biological after-
filtration

Sludge 
digestion

Gas storage tank

Sludge drying

Gas-fired power 
plant

Catalyst

Humus

Multi-pump control is for applications where several 
parallel pumps are operated together and the required 
flow rate is variable. It maintains stable process conditions 
optimizing the speed and number of the pumps needed. 
This function provides the most energy efficient way to 
operate parallel pumps. 

5   ABB industrial drives | ACQ810 drive modules

Remote monitoring and diagnostics for pumping stations 
can be easily implemented with ABB’s SREA-01 Ethernet 
adapter. This optional remote interface module can send 
process data, logs and event messages independently, 
without additional on-site devices. The adapter’s web server 
functionality brings remote monitoring interface to standard 
Internet browser. Routine site visits can be reduced helping 
to save costs.
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Inputs and outputs

Pump cleaning or anti-jam is used in wastewater pumping 
stations to prevent pump and pipe clogging. A sequence 
of forward and reverse runs of the pump clean the impeller. 
If the pump cleaning function runs too often, an alarm 
is raised. The function can be timed to occur without 
interrupting the pumping duty cycle helping to maximize 
process uptime.

Level control is used to control the filling or emptying of 
wastewater storage tanks. Fast-ramp starting creates a 
flush effect to keep pipes clear. In addition, users can define 
the “efficiency speed” based on the pumps best efficiency 
point. This helps to minimize overall energy consumption. 
Level control can be used within a station controlling up to 
eight pumps.

Sleep & boost is suitable for clean water pumping system, 
during night when water consumption falls. The drive’s sleep 
& boost function detects pressure drops in the pipes and 
runs the pump to boost pressure prior to shutdown. Pumping 
restart when the pressure falls below the minimum level. 
This function extends the pump’s sleep time and helps save 
energy. Also the lifetime of the pump and motor increase when 
non-productive running time is avoided. 

Pump priority is intended for systems where the 
consumption rate varies based on demand. For example, 
the drive can be programmed to operate higher capacity 
pumps during daytime and smaller units at night. This 
allows for better maintenance planning and can boost 
energy efficiency by operating pumps closer to their best 
efficiency point.

Smaller carbon footprint through improved energy 
efficiency
One of the biggest benefi ts of using ABB industrial drive 
modules for water and wastewater applications is the energy 
saving opportunity over fi xed speed or conventional fl ow 
control methods. Rather than have an electric motor running 
continuously at full speed, an AC drive allows the user to 
variably control the motor speed, depending on the demand.

ABB offers energy appraisals and energy saving tools for 
easily assessing energy savings in water and wastewater 
applications. Energy appraisals rapidly determine where and 
how much energy can be saved. Power savings of up to 50 
percent can be reached by reducing the motor speed by just 
20 percent. In addition, ABB industrial drive modules offer a 
return on investment usually within two years based on energy 
saving alone.

A clean standard against polluted networks - 
IEC/EN 61000-3-12
The ABB industrial drive modules for water and wastewater 
applications fulfi ll IEC/EN 61000-3-12 and carry manufacturer’s 
written statement of compliance. This means security and 
simplicity for specifying engineers and facility managers. 

The new European standard sets strict limits for harmonic 
currents produced by products connected to the electrical 
network.

Harmonic currents are forms of pollution on the electrical 
network. The harmonics can cause several undesired effects - 
fl ickering lights, failing computers, and overheating of electrical 
equipment.

Mains connection

24 V DC input

Relay outputs (2 x RO)

Analog and digital 
extensions

Digital inputs (6 x DI)

Digital inputs/outputs 
(2 x DI/O)

Analog inputs (2 x AI)

Analog outputs (2 x AO)

Modbus/drive-to-drive link

Safe torque-off (STO)

User interface 
(PC tools, control panel)

Motor connection

Removable memory unit

Communication 
options

ACQ810 drive modules | ABB industrial drives   6
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Technical data and types

Technical specification

Mains connection

Voltage and power 
range

3-phase, 380 to 480 V, +10/-15% 
(1.1 to 400 kW)

Frequency 50 to 60 Hz ± 5%

Motor connection

Motor types Asynchronous AC induction motors

Voltage 3-phase, from 0 to UN

Output frequency 0 to 500 Hz

Motor control ABB’s DTC (direct torque control)

Environmental limits

Degree of protection IP20 according to EN 60529 (G frame IP00); 
Open type according to UL 508

Ambient temperature -10 to +55 ºC (G frame +50 ºC), derating above 
40 ºC, no frost allowed

Installation altitude 0 to 4000 m (IT network: 2000 m), derating 
above 1000 m: 1% / 100 m

Relative humidity Max. 95%, no condensation allowed

Contamination levels According to IEC 60721-3-3: Chemical gases: 
Class 3C2, Solid particles: Class 3S2, 
No conductive dust allowed

Inputs and outputs

2 analog inputs
Voltage signal
Current signal

Selectable for current and voltage
0 to 10 V
0 to 20 mA

2 analog outputs 0 to 20 mA

2 bidirectional digital I/Os 24 V logic levels, maximum 200 mA total 
output current

6 digital inputs 24 V logic levels

2 relay outputs Maximum switching voltage 250 V AC/30 V 
DC, maximum continuous current 2 A rms

Modbus/Drive to drive 
link

Selectable, RS-485 serial link

I/O extensions Analog I/O extension, FIO-11
Analog and digital I/O extension, FIO-21
Relay extension, FIO-31

Communication options DeviceNet adapter, FDNA-01
PROFIBUS DP adapter, FPBA-01
Ethernet (Ethernet/IP, Modbus/TCP), FENA-01
Modbus adapter, FSCA-01
LONWorks adapter, FLON-01

Remote monitoring Ethernet adapter, SREA-01

Protection functions

Over/undervoltage controller
Motor short-circuit protection
Input phase-loss detection (both motor and line)
Overcurrent protection
Drive temperature/overload controller
Power limits
Motor thermal protection

Product compliance

Conformity to standards CE, cUL, UL, CSA, GOST-R, C-Tick

Harmonics IEC/EN 61000-3-12

EMC (according to 
EN 61800-3)

Category C3 (C2 with optional filter)

Functional safety IEC 61508: SIL 3
EN 954-1: Category 4
IEC 62061: SILCL 3
EN ISO 13849-1: PL e
Certified by TUV

PC tools

DriveStudio Start-up and maintenance tool

DriveSPC Programming tool

Dimensions

Frame 

size

Dimensions and weights
Height 1)

mm

Depth 2)

mm

Width

mm

Weight 

kg
A 364 (518) 219 94 3.2
B 380 (542) 297 101 5.4
C 567 298 166 15.6
D 567 298 221 21.3
E0 602 376 276 34
E 700 465 312 67
G 1564 571 562 200

Notes
All dimensions and weights are without options
1) Height is the maximum measure without clamping plates. In A and B frames the 
 external C3 EMC-fi lter (height with fi lter in brackets). EMC-fi lter is internal in frames 
 C, D, E0, E and G.
2) Total depth with control panel

PN  = Typical motor power
I2N = 110% overload allowed for 1 minute every 5 minutes through the entire speed 
  range
Icont = Continuous output current with no overload capacity
Imax = Maximum output current. Available for 10 s at start, otherwise as long as 
  allowed by drive temperature.
Note: The ratings apply at 40 °C ambient temperature

H

W

D

H = height
W = width
D = depth

ACQ810 drive modules | ABB industrial drives   7

Types and ratings

PN

(kW)

I2N

(A)

Icont 

(A) 

Imax 

(A)

Type code 

(order code)

Frame 

size
1.1 2.7 3 4.4 ACQ810-04-02A7-4 A
1.5 3.5 4.8 7.0 ACQ810-04-03A5-4 A
2.2 4.9 6 8.8 ACQ810-04-04A9-4 A
3 6.3 8 10.5 ACQ810-04-06A3-4 A
4 8.3 10.5 13.5 ACQ810-04-08A3-4 B
5.5 11 14 16.5 ACQ810-04-11A0-4 B
7.5 14.4 18 21 ACQ810-04-14A4-4 B
11 21 25 33 ACQ810-04-021A-4 C
15 28 30 36 ACQ810-04-028A-4 C
18.5 35 44 53 ACQ810-04-035A-4 C
22 40 50 66 ACQ810-04-040A-4 C
30 53 61 78 ACQ810-04-053A-4 D
37 67 78 100 ACQ810-04-067A-4 D
45 80 94 124 ACQ810-04-080A-4 D
55 98 103 138 ACQ810-04-098A-4 E0
75 138 144 170 ACQ810-04-138A-4 E0
90 162 202 282 ACQ810-04-162A-4 E
110 203 225 326 ACQ810-04-203A-4 E
132 240 260 326 ACQ810-04-240A-4 E
160 286 290 348 ACQ810-04-286A-4 E
200 414 430 588 ACQ810-04-414A-4 G
250 477 521 588 ACQ810-04-477A-4 G
315 550 602 840 ACQ810-04-550A-4 G
355 616 693 1017 ACQ810-04-616A-4 G
400 704 720 1017 ACQ810-04-704A-4 G
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Safety instructions 

Overview
This chapter states the general safety instructions that must be 
followed when installing and operating the FSCA-01 RS-485 
Adapter Module.

The material in this chapter must be studied before attempting any 
work on, or with, the unit.

In addition to the safety instructions given below, read the 
complete safety instructions of the specific drive you are working 
on.

General safety instructions

WARNING! All electrical installation and maintenance work on the 
drive should be carried out by qualified electricians.

The drive and adjoining equipment must be properly earthed.

Do not attempt any work on a powered drive. After switching off 
the mains, always allow the intermediate circuit capacitors 5 
minutes to discharge before working on the frequency converter, 
the motor or the motor cable. It is good practice to check (with a 
voltage indicating instrument) that the drive is in fact discharged 
before beginning work.

The motor cable terminals of the drive are at a dangerously high 
voltage when mains power is applied, regardless of motor 
operation. 

There can be dangerous voltages inside the drive from external 
control circuits even when the drive mains power is shut off. 
Exercise appropriate care when working on the unit. Neglecting 
these instructions can cause physical injury or death.
Safety instructions
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Introduction

Intended audience
The manual is intended for people responsible for installing, 
commissioning and using the FSCA-01 RS-485 Adapter Module. 
The reader is expected to have a basic knowledge of electrical 
fundamentals, electrical wiring practices and operating of the 
drive.

Before you start
It is assumed that the drive is installed and ready to operate before 
starting the installation of the extension module.

In addition to conventional installation tools, have the drive 
manuals available during the installation as they contain important 
information not included in this manual. The drive manuals are 
referred to at various points of this document.
Introduction
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What this manual contains
This manual contains information on the wiring and installation of 
the FSCA-01 RS-485 Adapter Module.

Safety instructions are featured in the first few pages of this 
manual. 

Overview contains short descriptions of the RS-485 networking, 
the adapter module and a delivery checklist. 

Mechanical installation contains placing and mounting 
instructions for the module.

Electrical installation contains wiring, bus termination and 
earthing instructions.

Technical data contains information on physical dimensions, 
configurable settings and connectors of the module.

Definitions explains definitions and abbreviations concerning the 
FSCA-01 RS-485 Adapter Module and RS-485.
Introduction
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Overview 

Overview 
This chapter contains a short description of the RS-485 standard 
and the FSCA-01 RS-485 Adapter Module, and a delivery 
checklist.

RS-485 standard
RS-485 is a serial interface standard for communication over a 
twisted-pair cable. Because the RS-485 signal transmission is 
differential, it provides better protection against noise and longer 
transmission distances than the RS-232. RS-485 is a half-duplex 
multi-drop network, which means that multiple devices may reside 
on line. Only one transmitter may be active at any given time.

The RS-485 standard specifies only the electrical characteristics 
of the bus system. The communication protocol and 
communication speed depend on the used application. For 
example, the electrical characteristics of the PROFIBUS and 
MODBUS are based on the RS-485 standard.

The RS-485 transmission line consists of two wires, A and B. The 
signal transmission is based on the voltage difference between 
the wires. The minimum detected voltage difference is 200 mV. 
The potential difference between the two wires determines the 
logic state bit: when B is at a higher voltage than A, the state is 
defined as bit 1 (data high) and when A is at a higher voltage than 
B, the state is defined as bit 0 (data low).

The common mode voltage between RS-485 network devices is 
limited to -5…+12 V. A ground wire and cable shield should be 
connected to prevent the common mode voltage between the 
network devices from drifting outside the allowable limits. 

The RS-485 bus cable should be terminated with a 120 ohm 
resistor on both ends to prevent signal reflection. When no device 
on the network is transmitting, noise can be falsely interpreted as 
Overview
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communication data. To avoid this, a termination can be included 
with a fail-safe circuit (pull-up and pull-down resistors). The circuit 
forces the bus into a known idle state when no device is 
transmitting.

FSCA-01 RS-485 Adapter Module
The FSCA-01 RS-485 Adapter Module is an optional device for 
ABB Drives which enables the connection of the drive to a RS-485 
network. The adapter module provides galvanic isolation between 
the drive and RS-485 network and converts the serial 
communication signals of the drive to the RS-485 signal levels.

The adapter module has a built-in bus termination with fail-safe 
circuitry. The termination can be activated with a jumper.

The adapter module is mounted into an option slot on the motor 
control board of the drive. See the drive documentation for module 
placement options.

Protocols used to access these functionalities over RS-485 
connection (for example, Modbus/RTU) and configuration of the 
FSCA-01 RS-485 Adapter Module to use them are described in 
the respective Protocol Manual.
Overview
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Construction of the RS-485 network and the adapter module

Compatibility
The FSCA-01 RS-485 Adapter Module is compatible with all 
stations that comply with RS-485.

Delivery check
The option package for the FSCA-01 RS-485 Adapter Module 
contains:

• RS-485 Adapter module, type FSCA-01

• FSCA-01 RS-485 Adapter Module Protocol Manual(s)

• this manual.

Bus connector X1
(see chapter Electrical installation)

Diagnostic LEDs
(See chapter Led indications in relevant 

Other 
RS-485 
device

ABB drive Other 
RS-485 
device

Termination jumper J1
(See chapter Electrical installation)

FSCA-01 RS-485 Adapter Module Protocol Manual)  
Overview
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Mechanical installation

WARNING! Follow the safety instructions given in this manual and 
the drive documentation.

Mounting
Insert the FSCA-01 RS-485 Adapter Module into an available 
fieldbus adapter slot. Hold the module in place with plastic pins 
and one screw. The screw also provides the electrical connection 
between the module and drive frame for cable shield termination.

On installation of the module, the signal and power connection to 
the drive is made through a 20-pin connector. (All drives do not 
use all the available signals so the connector on the drive may 
have fewer pins.)

Mounting procedure:

• Insert the module carefully into its position on the drive.

• Fasten the screw.

Note: Correct installation of the screw is essential for fulfilling the 
EMC requirements and for proper operation of the module.
Mechanical installation
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Electrical installation

Overview
This chapter contains:

• general cabling instructions

• instructions for connecting the FSCA-01 RS-485 Adapter 
Module to the RS-485 network

• instructions for setting the bus termination.

WARNING! Before installation, switch off the drive power supply. 
Wait 5 minutes to ensure that the capacitor bank of the drive is 
discharged. Switch off all dangerous voltages connected from 
external control circuits to the inputs and outputs of the drive.

General cabling instructions
Arrange the bus cables as far away from the motor cables as 
possible. Avoid parallel runs. Use bushings at cable entries. 

RS-485 connection
Connect the RS-485 cable to connector X1 on the FSCA-01 RS-
485 Adapter Module.

X1 Description

1 SHLD Bus cable shield. Connected internally to 
GND_B via an RC filter and directly to 
CH_GND (chassis).

2 DATA_B Data positive

3 DATA_A Data negative

4 GND_B Isolated signal ground

1 2 3 4
Electrical installation
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Bus termination
Bus termination is required to prevent signal reflections from the 
bus cable ends. The FSCA-01 RS-485 Adapter Module is 
equipped with internal bus termination, which is configurable with 
jumper J1 pins. Termination should be activated on devices 
located at bus ends and deactivated on other devices. See the 
figure below.

RS-485 device

ON

RS-485 device

OFF

RS-485 device

ONOFF
Term. Term. Term. Term.

J1

Termination
activated

Termination
activated

Termination
deactivated

Termination
deactivated

J1J1 J1

RS-485 device
Electrical installation
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Technical data

FSCA-01
Enclosure: 

Mounting: Into the option slot on the drive

Degree of protection: IP20

Ambient conditions: The applicable ambient conditions specified 
for the drive in its manuals are in effect.

Indicators: Three LEDs (HOST, MODULE, NETWORK)

Connectors:
• 20-pin connector to drive

• 4-pin detachable screw connector to bus

• 6-pin jumper block for bus termination configuration.
Technical data

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 335 of 535



20

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual
Power supply: +3.3 V ±5% max. 400 mA (supplied by the drive)

General:
• Estimated min. lifetime: 100 000 h

• All materials UL/CSA-approved

• Complies with EMC standards EN 61000-6-4:2001 and 
EN 61800-3 

• Bus interface functionally isolated from drive.

RS-485 link
Compatible Devices: All RS-485 compliant devices 

Medium: Shielded twisted pair cable, impedance 100 to 150 ohm

• Termination: 120 ohms (built in the FSCA-01 RS-485 Adapter 
Module)

Topology: Trunk line, drop lines allowed

Serial Communication Type: Asynchronous, half-duplex RS-485

Protocol: Depends on the used application. Typically Modbus.
Technical data

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 336 of 535



21

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual
Definitions

Communication Module

Communication Module is a name for a device (for example, a 
fieldbus adapter) through which the drive is connected to an 
external serial communication network (for example, a fieldbus). 
The communication with the communication module is activated 
by a drive parameter.

FSCA-01 RS-485 Adapter Module 

The FSCA-01 RS-485 Adapter Module is one of the optional 
fieldbus adapter modules available for ABB Drives. The FSCA-01 
RS-485 Adapter Module is a device through which an ABB drive is 
connected to an RS-485 network.

Parameter

A parameter is an operating instruction for the drive. Parameters 
can be read and programmed using the drive control panel, or 
through the FSCA-01 RS-485 Adapter Module.
Definitions
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Cabinet Panel Mounting Kit,
OPMP-01

The Control Panel Mounting Platform alows remote
mounting of an ACS-CP-C/A operator Panel on a larger

enclosure or remotely. The kit maintains UL Type 12
integrity of the mounting location. Adapters, 3 m (10 ft)
cable and mounting hardware are included in this kit.
With this mounting arrangement, the operator panel is

removable identical to a drive-mounted keypad.

Shipping Package Includes:

1. Mounting Template.
2. Cat5 Patch Cable 10 ft.
3. Stainless Steel Compression Bracket.
4. Gaskets (for operator panel).
5. Plastic bag with 6 screws.
6. Panel Platform (Interface board and 2

gaskets installed).
7. Installation Instructions.

1. Take Operator Panel and Gaskets (# 4). 2. Turn your Operator Panel face down and separate ring
gasket from middle section.

3. Place the Gasket around the Battery Compartment.

4. Separate square gasket from middle section. 5. Place the Gasket around the Panel Connector.
6. Take the mounting template and make a hole exactly

the same size as the template on the door or wall for
installation of the Panel Mounting Platform.

OPMP-01-Kit Installation Instructions
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7. Insert the Panel Platform in the hole. 8. Insert the Stainless Steel Compression Bracket.
9. Align screw openings of the stainless steel bracket in

the platform holes with screws. Screw six (6) screws in
place.

10. Attach the Cat5 Patch 10 ft Cable from the drive to the
top panel connection on the interface board.

11. Attach the Panel Connector from your drive to the Kit. 12. Insert your Operator Panel into the Panel Mounting
Platform.

OPMP-01-Kit Installation Instructions (Cont.)
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This Manual is the support documentation for the installation, 
commissioning and operation of MultiTrode MultiSmart Pump Controller / RTU and Reservoir Monitor. 

 

 

Revision 15 

 

8 October 2009 

This manual is used for v2.2.2 of the MultiSmart pump controller 

 

NOTICE 

This document is proprietary to MultiTrode Pty Ltd (the company) and for sole use within the 
company notwithstanding that this document may from time to time be made available to the 
company’s subcontractors, suppliers, customers and others for purposes associated with 
manufacturing and other processes as authorised on an individual basis by MultiTrode Pty Ltd 
or their representative.  In such cases where the document has been issued to external 
parties, its contents shall not be transcribed, copied, relayed, or divulged to any other party 
whatsoever and after satisfying the requirements for which the document was originally issued 
to any external party shall be either returned to the company, or destroyed as required by the 
company’s document control procedure and as attested to by the recipient at the time of taking 
possession of the document.  MultiTrode Pty Ltd shall not be held liable in any way whatsoever 
for any act or omission, either direct or consequential, arising from the use of the information 
contained herein. 

 

MULTITRODE is a registered trade mark of MultitrodeMultiTrode Pty Ltd in Australia and many countries worldwide.  PUMPVIEW and 
MULTISMART are trade markstrademarks of MultiTrode Pty Ltd and pending Australian trade mark registration.  Australian Design 
Registration is pending for the MultiSmart Pump Controller and RTU Remote and Base Modules.  Patent Pending in Australia.  © 2008 
2009 MultiTrode Pty Ltd.  This publication is protected by copyright.  No part of this publication may be reproduced by any process, 
electronic or otherwise, without the express written permission of MultiTrode Pty Limited. 
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1 Warnings & Cautions 
 

1.1 Information to User 

Read through this manual to obtain a good working knowledge in order to get maximum performance from 
the MultiSmart for your application.  After reading, place the manual in a safe place for future reference. 

 

1.2 Documentation Standards 

 

DANGER: 
THIS SYMBOL IS USED WHERE NON-COMPLIANCE COULD RESULT IN INJURY OR DEATH. 

 

WARNING: 
THIS SYMBOL IS USED WHERE NON-COMPLIANCE COULD RESULT IN INCORRECT 
OPERATION, DAMAGE TO OR FAILURE OF THE EQUIPMENT. 

 

NOTE: 
THIS SYMBOL IS USED TO HIGHLIGHT AN ISSUE OR SPECIAL CASE WITHIN THE BODY OF 
THE MANUAL. 

 

1.3 Installation Notes 

 

WARNING: 
THE MULTISMART INSTALLATION AND WIRING MUST BE PERFORMED BY QUALIFIED 
PERSONNEL. 

 

DANGER: 
THE MULTISMART HAS NO USER SERVICEABLE PARTS.  TO REDUCE THE RISK OF 
ELECTRIC SHOCK, LEAVE ALL SERVICING TO QUALIFIED MULTITRODE TECHNICAL STAFF. 

 

DANGER: 
INSTALLATION OR USE OF THIS EQUIPMENT OTHER THAN IN ACCORDANCE WITH THE 
MANUFACTURERS INSTRUCTIONS MAY RESULT IN EXPOSURE TO HARM, SERIOUS INJURY 
OR DEATH. 
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2 Glossary & Symbols 

Activation Level The point at which a pump or alarm is switched On. 

Alternate Mode The pump controller automatically switches the lead (duty) pump each cycle. 

Deactivation Level The point at which a pump or alarm is switched Off. 

Decommissioned Pump 
A pump that has been removed from duty or an installation, e.g. for maintenance 
purposes. 

Duty (Lead) Pump The main pump or the first pump to start within a pumping cycle. 

Empty (Discharge) Mode When the pump controller is set to empty a tank or pit. 

Fill (Charge) Mode When the pump controller is set to fill a tank or pit. 

Fixed Sequence Pump 1 or pump 2 is fixed as the lead (duty) pump. 

InterPump Start Delay The delay between any two pumps starting. 

InterPump Stop Delay The delay between any two pumps stopping. 

Probe 

MultiTrode manufactures a range of conductive level sensors.  They have many 
advantages over traditional devices such as ball floats.  Advantages include: 
resistance to fatty deposit build-up, tangle-free and an adjustable sensitivity to liquid 
to prevent false readings. 

Standby (Lag) Pump The secondary pump or the next pump to start within a pumping cycle. 

ISaGRAF 
ISaGRAF is a control software environment which supports all of the internationally 
recognised IEC 61131-3 control languages and offers a combination of highly 
portable and robust control engine. 

 

 

Ω Resistance Value (Ohm) 

EMC Electromagnetic Compatibility 

Hz Frequency (Hertz) 

LED Light Emitting Diode 

MTU Master Terminal Unit 

N/C Normally Closed 

N/O Normally Open 

RTU Remote Telemetry Unit 

VAC Alternating Current Voltage 

VDC Direct Current Voltage 

VFD Variable Frequency Drive 
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3 Major New Features & Enhancements in Recent Firmware Releases 

3.1 Version 2.2.1 

3.1.1 Screen Changes 

• VFD settings now accessed via one screen  

• Communications port status added to Protocol screen 

3.1.2 New Features 

• A Security key is now supported (based on the ‘Dallas Key’). 

• A high inflow rate can now pulse start the lead pump 

• Mixer control 

• Pump efficiency alarm 

• Modbus support for ABB VFD drives (models: ACS550  & ACS800) 

• New pump alternation method - First On First Off 

• Rain Gauge input integrated into flow statistics 

• Detection of DSP communications loss 

3.2 Version 2.2.2 

3.2.1 New Features 

• Probe Fail Safe functionality added 

• Ethernet Cellular Router support for communications including PumpView 

• Power Factor Out of Range alarm 

• Remote Station and Pump Inhibit faults 

• DNP freeze command support 
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Part 1 – Operations 

4 Introduction 
Congratulations on your purchase of the MultiTrode MultiSmart Pump Station Manager. 

Depending on the options you have purchased, the unit may be configured as either a pump controller or a 
reservoir monitor or as a Remote Telemetry Unit. The generic product description of MultiSmart Pump 
Station Manager is used throughout the manual and for convenience refers to any of the three 
configurations. 

The pump station manager is an "out of the box" pump controller for water and sewerage pump stations.  
The large LCD screen with softkeys eliminates the need for selector switches, push buttons, fault lights, 
meters, accumulators and other additional panel items.  This simplifies panel wiring and reduces costs. 

The product has a very low “whole of life” cost compared with a PLC due to the pump control functionality 
already developed in the product.  Users simply configure the parameters, rather than program the unit.  This 
reduces engineering cost and greatly increases reliability. 

The MultiSmart pump station manager has the option of an IEC 61131-3 PLC programming language so that 
additional functionality can be added by the user if required. 

The MultiSmart has fully open communications and can be supplied with Modbus and DNP3 protocols.  A 
MultiSmart can also be shipped just as an RTU without any pump control functionality or user interface. 

The Reservoir Monitor is a version of the product for monitoring reservoirs and communicating with remote 
pump stations. 

4.1 Range of Options 

The functionality of the basic product can be enhanced with additional software modules, such as: 

• DNP3 RTU with security 

• Security key - based on the ‘Dallas Key’ 

• VFD control - variable frequency/speed drive  

• “Energy Monitoring and Motor protection” option which allows power, energy, power factor and 
pump efficiency monitoring as well as 3-phase currents, motor protection functions and insulation 
resistance tests (requires energy monitoring and motor protection I/O module) 

• Logic engine (for custom logic additions) 

• ISaGRAF 5 (IEC 61131-3) PLC programming  

• Well Mixer 

• PumpView – a web-based monitoring and control system via the cellular/mobile network 

The product can be shipped with these software modules enabled or they can be enabled in the field with the 
appropriate enable code.  To the base unit, an additional I/O board can be installed in the factory to allow for 
either an expansion of I/O or motor protection options. 
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4.2 Intuitive Operator Interface 

The MultiSmart has screens which have been designed for operators of pump stations.  The operator can 
see at a glance: 

• Level 

• Pump mode 

• Pump availability 

• Detailed fault information 

• Date/time of each fault occurring and clearing 

• Single or 3-phase supply, DC supply 

• Fault and event history (up to 50,000 records) 

• Accumulators (starts, hours, faults, etc) 

• Pump efficiency (requires energy monitoring, motor protection and flow options enabled) 

• Status of all I/O 

• Status of the communication link 

• Duration to Overflow 

 

4.3 Intuitive Engineering Interface 

The product has clear menu screens for altering: 

• Pump setpoints 

• Alarm setpoints 

• Delays 

• Alternation and grouping 

• Level device and backup level device 

• Number of pumps 

• I/O and fault configuration 

• Supply protection 

• Energy Monitoring and Motor protection (where installed) 

• Station optimization parameters (max run time, max off time, max starts per hour, plus many more) 

• Data logging parameters 

• Communications 

• Profiles 
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4.4 "Out of the Box" Control of a Pump Station 

When the unit is first powered up, it starts controlling a pump station using its default parameters.  These are 
the MultiTrode probe as a level device, empty (discharge) application, three pumps and one well. Although 
it’s shipped with this basic configuration, by running through the Setup Wizard, the configuration can be 
easily modified to suit a wide range of applications. 

The Setup Wizard takes into account the MultiTrode probe or other level devices, fill or empty applications, 
number of pumps, number of wells, station power supply, type of pump sensors and DNP communication 
settings. 

Even though the basic setup meets most of the normal pump station requirements, with a few button presses 
the MultiSmart can be setup to perform most of the complex pump station management requirements. 

Changing between a reservoir and a pump station, the number of pumps, the number of wells, or empty 
(discharge) to fill (charge) is done through the Setup Wizard and takes only a few minutes, which is far less 
time than that required to implement the same functionality using a standard PLC. 

Complete station setups can be saved and/or loaded via a compact flash card. 

If the extensive range of existing features do not cover a particular requirement, additional functionality can 
be added by writing new code using either, Logic Engine (a simple boolean language) or ISaGRAF (a suite 
of PLC languages). 
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5 Operator Interface 
The MultiSmart pump station manager has an easy to use interface featuring a large graphical LCD display  
A large amount of critical information is displayed on the main screen making it simple for an operator to 
determine the current status at a glance. 

The buttons (or softkeys) around the edge of the screen are used to access features depending on what is 
displayed at the time. 

 

 

Figure 1 – MultiSmart Display 

1. Fault Indication LED (Red) 

2. Power Status LED (Green) 

3. Home Button 

4. Help Button 

5. Increase Contrast 

6. Decrease Contrast 

 

5.1 LCD Panel 

The large LCD gives the operator a clear view of how the pump station is operating.  Water levels are shown 
graphically.  A backlight turns on when any of the display buttons are pushed.  The backlight turns off again 
after a set time of inactivity (this time is user configurable). The display colours can be inverted, that is, the 
LCD panel can be set to display data in a dark colour with a light background.  This feature is useful in bright 
sunlight. 
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5.2 LED Indicators 

5.2.1 Power 

The Power LED is at the bottom left hand corner of the display and indicates that the DC supply is connected 
and turned on. 

5.2.2 Faults 

The fault LED is above the power LED.  It flashes once a second when a fault is detected.  This gives the 
operator a quick indication of whether a fault is present without having to access the LCD screen. 

 

5.3 Buttons 

5.3.1 Home/Help Button 

The Home/Help button has two positions: 

• Pressing the Home icon returns the user to the main status screen. 

• Pressing the Help icon displays online help for the currently displayed screen. 

5.3.2 Contrast Button 

The contrast button is used to adjust the LCD screen’s contrast.  Press “+” or “–“ as required to optimise the 
display for the light conditions. 

5.3.3 Display Buttons 

Eleven buttons are located around the edge of the LCD display.  These are used to access menu items and 
other data on the display.  For any screen, the display indicates what each button is used for. 

5.3.4 Numerical Keypad 

A numerical keypad is located at the right of the interface.  This is used to enter alpha-numeric characters 
during configuration. 

 

5.4 Using the Interface 

5.4.1 Main Status Screen 

Pressing the Home button turns on the LCD backlight and also returns the MultiSmart display to the main 
status screen.  The following screen displays the current status of all pumps connected to the MultiSmart. 

 

Figure 2 – Main Status Screen 
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5.4.1.1 Pump Mode 

The buttons located next to each pump are used to switch the pump between Manual (Hand), Off, or Auto 
modes. 

• Auto –  In this mode a pump starts when the activation setpoint is reached. The pump automatically 
stops when the deactivation setpoint is reached. 

• Off – This turns a pump off, so pump run commands are ignored by the off pump regardless of level.  
(The Off mode can be disabled from the advanced menu if necessary in order to meet security 
requirements. If changed while the pump is already in Off mode, it will stay off until the mode is 
changed). 

• Manual (Hand) – is semi-automatic manual, as the mode returns automatically to Auto when the 
deactivation setpoint of the pump is reached.  (This prevents pumps from being left on 
unintentionally).  

A pump is placed into Full Manual mode as follows: when the pump is in Off mode, instead of just 
briefly pressing the Auto/Off/Manual button, press and hold it on.  This puts the pump into Full 
Manual mode for as long as the button is pressed. 

5.4.1.2 Running Status 

The Running Status of each pump appears to the right of the Pump Name. The various states are: 

• Stopped – Pump is stopped 

• Running – Pump is running 

• Next to Run – Indicates the next pump to run. (Not applicable in multiple well configurations). 

• Request to Run – The controller is waiting for the feedback from the contactor.  (A contactor 
auxiliary is wired in and the command to run a pump has been sent). 

• External Run - If the pump is started by an external control method (for example, via a manual 
override switch), the contactor will be closed but no run command would have been sent by the 
controller, hence External Run is displayed.  The MultiSmart continues to update the pump run time 
statistics and other relevant historical data, in addition the relevant faults and warnings are 
generated. 

5.4.1.3 Fault Status 

The Fault Status of each pump is displayed below the Running Status.. The states are:  

• Available – There are no current faults for this pump. 

• Unavailable – A fault is present or a fault requires manual acknowledgment. 

• Hold Out – The text,” Hold Out” flashes indicating a fault is present and the pump is unavailable.  

5.4.1.4 Level Indication and Setpoints Display 

A bar graph is displayed next to the pumps and 
shows: 

• current liquid level 

• each pump’s activation and deactivation 
levels 

• level alarms that have been enabled 

55.0%

Lag (Standby) Pump
activation and deactivation levels

Lead (Duty) Pump
activation and deactivation levels

Level Alarms

 

Figure 3 – Level Indication 
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5.4.1.5 Softkeys 

The buttons at the bottom of the screen are used to access the following areas: 

• Settings - used to configure the MultiSmart pump station manager 

• Info: displays full station and pump information 

• History: shows alarms and event history 

• Faults: shows fault specific details 

 

NOTE: 

When the unit is controlling 5 or more pumps, a Next Pumps button also appears on the bottom line 
allowing access to pumps 5 and 6, etc. This button is also present when  the unit is configured for more 
than 1 well. 

 

5.4.2 Faults / History 

When a fault occurs a large FAULT box is displayed at the bottom of the screen.  At the same time, the fault 
status changes to Fault Present. 

 

Figure 4 – Fault Indication 

The left Fault Softkey button flashes when a fault is present.  Pushing this button (or the right Faults button) 
displays a screen which details the fault.  (Appendix A contains a description of all faults displayed). 

 

Figure 5 – Fault Reset Screen 

Use the selector buttons to select each fault in turn. 
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From this screen the operator can reset the fault if the fault condition is no longer present.  If the fault is still 
present, the Reset Fault button does not appear. 

A Mute Fault button appears for faults that can be muted.  It is used to stop sirens or flashing lights that may 
have been activated by the fault. 

By default, digital output 4 (DO4) is linked to the high-level alarm and can be muted.  The digital output can 
be configured for Pulsed or Steady operation and is typically connected to an external warning light or alarm. 

• The Mute button is only available for other faults, if the user has configured them to be mutable. 

• Pressing the History button displays the entire fault & event history log (up to 50 000 records). 

• Pressing the Main button returns the operator to the main status screen. 

 

Figure 6 – Fault History Screen 
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5.4.3 Information Screen 

The Information screens show: 

• Hours run, starts and faults for each pump and the station 

• The status of all I/O 

• Flow data (when the optional flow module is installed) 

• System log (identifies any application problems) 

• Version and modules installed in the unit 

• Power and Efficiency – kW, kVA, power factor, pump efficiency, energy accumulators (kWh and 
kVAh) for various periods: today/yesterday; this week/last week 

• Communications statistics for DNP3/ Modbus slave and the current DNP3 Modbus tag values 

• Option to browse MultiSmart internal tag database 

• Option to view ISaGRAF 5 tags and values useful for PLC programming 

 

To navigate to the Information screen, press the Info button on the main operator screen. 

 

Figure 7 – Information Screen 1 of 2 

Pressing More displays the second screen which includes the Version button which gives details on the 
firmware version installed on the unit.  Note that free upgrades of firmware are available from the MultiTrode 
website. 
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Figure 8 – Information Screen 2 of 2 

 

5.4.3.1 Power & Efficiency 

This screen shows the value of power factor and efficiency of the pumps.  Efficiency, energy and apparent 
energy of the present day, yesterday, this week, last week, this month, last month and their total are 
displayed on this screen. 

Navigate to:   

 

Figure 9 – Power Efficiency Screen 

5.4.3.2 I/O Information 

Information about the System, DC Voltage, Top Board, Bottom Board and Probe can be seen in this screen.  
The I/O information screens are especially useful in troubleshooting input/output related issues. Insulation 
Resistance test (IRT) can be accessed from within the I/O information screen, (the test is only performed 
when the pumps are not running). 

Navigate to:  
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Figure 10 – I/O Information Screen 

 

To determine the configuration and current state of the digital inputs, navigate to the I/O Information: Digital 

 Inputs screen.      

The current state of a digital input is displayed on the top line; “Value”. 

Press the Advanced button to display configuration information on the digital inputs, for example Mode and 
Sensitivity. 

The resistance as measured by the input can also be displayed.  Press the 4
th
 button on the button row to 

display the resistance (not labelled on screen).  When the measured resistance is below the Sensitivity then 
the input turns on. 

 

NOTE: 

The Sensitivity used by the probe (default of 22k ohms, Section 14.8.4) is not the same Sensitivity found 
in the digital inputs advanced options. 

 

 
Figure 11 – Digital Inputs Information Screen 
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5.4.3.3 Flow 

The station inflow rate, pump outflow rate, volume pumped during a range of intervals, number of overflows, 
last over flow time, last overflow duration, duration to overflow and total overflow volume can be seen in this 
screen. 

Navigate to:   

 

Figure 12 – Flow Screen – Part 1 

 

Navigate to:  and scroll down. 

 

Figure 13 – Flow Screen - Part 2 
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5.4.3.4 Pump Information  

Under this screen, the Runtime, Start and Fault statistics as well as IRT information can be accessed.  These 
options are illustrated in this section. 

(a) Runtime Statistics 

Navigate to:  

 

Figure 14 – Pump Run Time Statistics 

In the case of the runtime statistics, the station runtime may not equal the sum of the pump runtimes. For 
example, if Pump 1 is running for 1 hour by itself, followed by Pump 2 running for 1 hour by itself, then both 
pumps run for 1 hour together. The Pump 1 and Pump 2 runtimes will be 2 hours each where as the Station 
runtime will be 3 hours since both the pumps were running together for an hour.  

For the Generator Run Time statistics to be calculated; a digital input must be wired into the MultiSmart and 
configured as the Generator Running fault. 

(b) Start Statistics 

Navigate to:   

 

Figure 15 – Pump Start Statistics 
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(c) Fault Statistics 

Navigated to:  

 

Figure 16 – Fault Statistics 

Displays the total faults that occurred, today, yesterday, this week and last week for each pump and the 
station. 

(d) Insulation Resistancezz 

Navigated to:   

 

Figure 17 – Insulation Resistance 

The insulation resistance test can be triggered from this screen. The result of the test and the related values 
are displayed in this screen. The test can be performed only when the pump is not running. (The Insulation 
Resistance test can also be accessed from the I/O information screen).  
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5.4.3.5 Communications 

The DNP and Modbus master and slave status and values can be seen from this menu.  Viewing the tag 
values in real-time helps with troubleshooting communication errors. If logging is enabled (via the Advanced 
menu) and the View Log button is pressed, then the related communications messages are displayed.  (If 
both DNP and Modbus masters and slaves are present, a second screen is created to cover all stats and 
values). 

Navigate to:   

 

Figure 18 – Communications 

5.4.3.6 Browse Database 

The Browse Database menu options lists all nodes within the real-time database in the MultiSmart.  The 
tags are categorized and grouped into nodes as illustrated below.  Each node can contain a list of tags as 
well as a number of child nodes. This screen allows for the selection & display of the real-time value of a tag. 

Navigate to:   

 

Figure 19 – Browse Database 
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5.4.3.7 Version Information 

The hardware and software versions and the MultiSmart serial number are displayed in this screen.  This 
information may be required if MultiSmart technical support is requested. (The MultiSmart firmware version is 
listed beside the Build Version). 

 Navigate to:   

 

Figure 20 – Version Information 

5.4.3.8 ISaGRAF 5 

ISaGRAF resource information including compile data, download rate, mode, cycle time, cycle overflow, 
cycle count, and tags.  Parameters and variables can be viewed through this screen. Also the value of the 
parameters can be changed from this menu. 

Navigate to:     

 

Figure 21 – ISaGRAF Resource Summary Screen 
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5.4.3.9 System Log 

System Log displays any system errors with a time stamp. 

Navigate to:     

 

Figure 22 – System Log 

5.4.4 Settings Screen 

Changes to the operation of the MultiSmart unit can be done by accessing this menu. Most of the general 
pump station requirements can be configured from the sub sections under Settings. However a wide range 
of advanced configuration options are also available which could be accessed and configured through the 
Advanced button in the Settings menu. 

 

Figure 23 – Settings Screen 
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Some of the settings require a reboot of the MultiSmart unit for it to come into effect after the change, where 
as a few others come into effect as soon as the changes are saved. If a restart is required MultiSmart 
prompts the user with three options, Restart Now, Restart Later and Continue as shown in the figure 
below. 

 

Figure 24 – Reboot Screen 

If Restart Now is selected the unit saves the current values and reboots immediately before any further 
configuration changes can be performed.  If further configuration changes are needed, choose Restart Later 
or Continue. 

If Restart Later is selected the MultiSmart resumes normal operation, however the new changes do not 
come into effect until after a reboot, and the restart prompt is no longer displayed.  A fault is displayed on the 
main screen to remind the user that a reboot is required. 

The Continue option is similar as it also prevents an immediate reboot of the unit but a restart prompt is 
displayed for every subsequent change to the configuration.. 

 

NOTE: 
The restart option in some cases is not displayed. For example, for some major changes like adding a 
new DNP slave profile, the MultiSmart skips the restart option prompt and performs an immediate 
reboot to bring the new changes into effect immediately. 
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The most reliable and cost-effective level sensor for wastewater.  

Lasts for over 20 years! 

•	 Reduces	maintenance	costs.

•	 No	more	false	readings	or	burnt-out	pumps.

•	 Simple	to	install	and	guaranteed	for	10	years.

•	 Cuts	the	risk	of	spills.

Why is it so reliable?

  No	electronics	and	no	moving	parts	means	there	is	nothing	to	fail	–	 
	 	 that’s	why	it	gets	a	10-year	warranty.

How	does	it	work?
The	Probe	works	by	using	the	conductive	properties	of	the	water	itself	to	complete	 

a	circuit	with	a	controller.	It’s	mounted	near	the	inflow,	allowing	the	turbulence	to	keep	 

it	clean.	Even	if	a	build-up	does	occur	it’s	usually	conductive	(in	wastewater)	and	so	 

the	Probe	keeps	right	on	working.

When	cleaning	is	required,	the	probe	is	installed	off	a	mounting	bracket	that	includes	 

a cleaning device.

 The Liquid 
Level	Sensor	
you don’t 
need to clean.

Each sensor completes a separate circuit 
to ground/earth through the liquid.

Typical installation in the UK. When a sensor is not covered with liquid 
there is no circuit to ground/earth.

mA mA mA mA
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MultiTrode. For ultra-reliable level sensing and control. 3.

Primary Level in Wastewater.
Connects	to:

MTIC	Indicator	Controller
4-20mA	output	to	connect	to	PLC	control	

and	10	Digital	Outputs	(for	each	level	sensor)	

for	simple	control.

MTISB	Intrinsically	 
Safe	Barrier
The	MTISB	is	used	between	the	MultiTrode	

probes	and	control	equipment.	It	eliminates	

the	risk	of	dangerous	energy	entering	the	

potentially	explosive	environment	where	the	

probe	is	located.	5-channel	(MTISB5)	and	

10-channel	(MTISB10)	barriers	available.

MultiSmart	Pump	Station	Manager
Full	control	and	monitoring	with	SCADA	connectivity	–	 

see	MultiSmart	brochure	for	details.

MTDPC	Pump	Controller
Simple	lead/lag	control	with	level	display,	typically	non-utility.
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Single	Pump	Control.
Works	well	in	confined	spaces	and	with	a	wide	variety	of	effluents.

2	Pump	Control.

How accurate is the Probe?

 The	probe	gives	10%	resolution,	more	than	enough	for	most	pump	stations.

Why is it easier to install than other level devices?
All	you	do	is	hang	the	Probe	on	its	own	cable	into	your	wet	well,	using	the	bracket	we	

supply.	Installation	is	simple	–	any	one	of	your	technicians	could	do	it	in	an	hour	or	so.	

What’s	more,	you	install	the	Probe	relatively	low	down	in	the	wet	well,	so	compared	to	 

ball floats it allows the well to be cleaned out more thoroughly. That means less debris 

build-up,	odors	and	pump	clogs.

Primary Level 
in Industrial 
Applications.

MTIC with 10-sensor probe MTDPC with 10-sensor probe

Two single sensor probes (e.g. from a sump pack), 
with optional extender bracket.

MTR with  
2 single sensor probes 

MTRA with  
3 single sensor probes

Why do we like t
he Probe? It’s simple, safe, cuts 

maintenance time and makes life so much easier!

Gray	Walls,	Publ
ic	Works	Directo

r,	Town	of	Troy,	N
C

SafeSmart-TL version with  
3-sensor probe
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MultiTrode. For ultra-reliable level sensing and control.	 5.

Model Code Probe Length Number of Sensors Sensor Separation

0.2/1-xx 0.2m	/	8in 1 N/A

0.5/3-xx 0.5m	/	16in 3 150mm	/	6in

1.0/10-xx 1.0m	/	40in 10 100mm	/	4in

1.5/10-xx	 1.5m	/	60in 10 150mm	/	6in	

2.0/10-xx 2.0m	/	80in 10 200mm	/	8in	

2.5/10-xx	 2.5m	/	96in 10 250mm	/	10in	

3.0/10-xx	 3.0m	/	115in 10 300mm	/	12in	

6.0/10-xx	 6.0m	/	224in 10 600mm	/	24in	

9.0/10-xx	 9.0m	/	368in 10 900mm	/	40in	

xx	=	10	(for	10m	or	33ft	of	cable);	or	30	(for	30m	or	100ft	of	cable)

Probes	are	supplied	with	a	standard	length	of	cable	in	either	10m	/	33ft	or	 
in	30m	/	100ft	lengths.

ORDERING	ExAMPLES	AND	INFORMATION

SPECIAL	PROBES
Special	Probes	with	custom	sensor	spacing	are	available	to	suit	your	every	

application	(18	sensors	maximum).

Please	call	our	office	and	speak	with	our	design	team	for	your	customized	drawing.

Add	“FSP”	to	the	end	of	the	part	number	to	order	the	failsafe	probe	 

(for	use	with	MultiSmart	and	the	SafeSmart	range).

Probe Length (meters) 
2.5	

Sensor Points
10

2.5	/	10-10

Cable Length (meters) 
10	

Backup	Control	-	Simple	Spill	Preventer.
The	sump	pack	(MTR	or	MTRA	with	2-single	sensor	probes)	is	ideal	as	a	spill	preventer.	 

Instead	of	having	a	high	level	float	wired	as	a	high	level	alarm,	the	sump	pack	provides	simple	

but	effective	backup	control	for	those	times	when	the	primary	control	system	has	failed.	

It	keeps	the	well	emptied,	giving	you	more	time	to	deal	with	the	problem.

Better	Backup	Control	-	Advanced	Spill	Preventer.
The	SafeSmart	family	provides	better	backup	control	by	reading	the	thermal	state	of	the	

pump	(via	thermistors	and	thermal	switches)	to	ensure	the	pump	doesn’t	run	while	too	hot,	

even	under	backup	conditions.	

Specifications	for	ordering	the	Probe.
The	mounting	bracket	is	a	standard	accessory	supplied	with	the	multi-sensor	probes	(3-sensor	

and	10-sensor	probes)	and	is	available	as	an	optional	extra	on	the	single	sensor	probe.

The sump pack is also ideal for primary pump 
control in industrial applications.
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MTDPC
Simple	2-pump	control,	with	operator	interface.	

Suitable	for	empty	(pump	down)	and	fill	 

(pump	up)	applications	and	for	use	with	the	

MultiTrode	probe.

The	MTDPC	integrates	all	basic	control	functions	into	one	

panel	–	with	setpoints	for	two	pumps	with	alternation,	a	

fault	input	for	each	pump	and	an	operator	interface	showing	

pump	status	at	a	glance.

•	 Level	display,	pump	and	fault	status	indication.

•	 Alternation	or	fixed	sequence.

•	 Adjustable	setpoints	via	the	keypad.

•	 Adjustable	sensitivities	for	a	wide	range	of	liquids.

•	 Cost-effective	and	simple	to	use.

•	 Pump	auto	/	off	/	manual	selection.

•	 Level	simulator	via	keypad	to	test	the	control	panel.

Applications:

•	 Effluent	and	stormwater	pits.

•	 Sullage	pits.

•	 Water	tanks.

•	 Car	park	pits.

•	 Wash	down	pits.

•	 Basement	sumps.

MTDPC	SPECIFICATIONS
Mode of oPeratioN:
Mode Fill	or	Empty	(Charge	or	Discharge)	Selectable	via	function	switch
Pump	Alternation	 Alternation	or	Fixed:	Selectable	via	Keypad
LeveL SeNSiNg Probe iNPutS:
Number	of	inputs	 10
Output	voltage	 10VAC	Nominal	(open	circuit)
Output	current	 0.8mA	max.	(per	sensor)
Sensitivity	settings	 1k,	4k,	20k	and	80k	Ohm	Via	function	switch
Max	cable	length	 50m
buttoNS:
Pump	Mode:	 Auto	/	Off	/	Manual			
Fault	Resets:	 Pump	1	,	2	and	Level	Alarms.	
Configuration:	 Alternation	/	fixed	sequence
	 Level	and	alarm	setpoints
 Level simulation
fauLt iNPutS
Fault	Input:	 Critical	(Lockout)	or	Non-Critical	(Auto	Reset);
	 Selectable	via	function	switch,	one	fault	input	per	pump
reLay outPutS:
No.	of	relay	outputs	 2	pump	N/O,	2	alarm	(steady	or	flash)	N/O 
	 1	common	alarm	N/O
Relay	contact	rating	 250VAC	5A	Resistive,	2A	Inductive
Relay	contact	life	 105	@	2A	Operations
diSPLay:
LEDS	 Hi	intensity	(Red	&	Green)
PhySiCaL ProduCt:
Controller	Dimensions	3	¾”H	x	3	¾”W	x	5	11/16”D	(inches) 
	 95H	x	95W	x	145D	(mm)
Material Aluminium and Polycarb
Mounting	 DIN	Rail	Mounted
Terminal	size	 2	x	13	AWG	/	2.5mm2

Keypad	Dimensions	 4	1/8”H	x	6	7/8”W	x	1”D	/	105H	x	175W	x	24D	(mm)
Material Polycarbonate
Mounting Panel Mounted
Power SuPPLy:
Supply	voltage	AC	 MTDPC	3	110VAC	nom.	50/60Hz 
	 MTDPC	2	240VAC	nom.	50/60Hz
Power	Consumption	 6VA	max.
eNviroNMeNtaL raNge:
Operating	Temp.	 -10˚C	to	+60˚C	(+14˚F	to	140˚F)
Humidity	 90%	non	condensing
reCoMMeNded Probe 10-SeNSor Probe
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MultiTrode. For ultra-reliable level sensing and control.	 7.

MTIC	SPECIFICATIONS
Mode of oPeratioN:
Mode	 Fill	or	Empty	(Charge	or	Discharge)	
Probe iNPutS:
Sensor	Inputs	 10
Sensor	Voltage	 10VAC	Nominal
Sensor	Current	 0.8mA	max	(per	sensor)
Sensitivity	 1k,	4k,	20k,	80k	Ohms
reLay outPutS:
Selectable	Delays	 0,	5,	10,	15	sec
Relay	contact	rating	 250VAC	5A	Resistive,	2A	Inductive
Relay	contact	life	 105	Operations
Terminal	size	 2	x	2	x	13	AWG	/	2.5mm2

aNaLog outPut:
Analog	 4-20mA	RLoad	<	940	Ohms
diSPLay:
LEDs	 10	LED	bargraph	&	Power	On
PhySiCaL ProduCt:
Dimensions	 3.78”H	x	3.78”W	x	5.12”D	(inches) 
	 96H	x	96W	x	130D	(mm)
Mounting	 Panel	mounted	through	cut-out	(brackets	supplied)
Enclosure	 Extruded	alumium
Power SuPPLy:
Supply	Voltage	AC	 MTIC2		240V,	50/60Hz
	 MTIC3		110V,	50/60Hz
Power	Consumption	 16VA	max.
Supply	Voltage	DC	 MTIC5		24V
	 MTIC6		12V
Power	Consumption	 10W	max.
eNviroNMeNtaL  
raNge:
Operating	Temp.	 -10˚C	to	+60˚C	(+14˚F	to	140˚F)
Humidity	 90%	non	condensing
reCoMMeNded Probe 10-SeNSor Probe

MTIC
Connect	the	MultiTrode	probe	to	a	PLC/RTU	–	

or	provide	independent	control.

The	MTIC	Indicator	Controller	provides	continuous	level	

indication	and	pump	control	from	the	MultiTrode	probe.	

The	4-20mA	output	allows	the	probe	to	be	connected	to	

a	PLC	or	dedicated	pump	controller	system.	The	10	Digital	

Outputs	(one	for	each	probe	input)	provide	a	mechanism	

for	simple	pump	control	without	any	other	control	device.

•	 4-20mA	output.

•	 10	digital	outputs.

•	 Bargraph	for	level	indication.

•	 Control	up	to	3	pumps.
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SAFE-FSP	&	SAFE-TL
SafeSmart	Backup	Controllers.
For	the	rare	times	when	the	primary	control	or	primary	level	device 

fails,	an	independent	backup	control	system	reduces	the	risk	of	spills.

SafeSmart	Backup	Controllers,	used	with	a	3-sensor	probe	(or	3	single-sensor	probes),	

are	the	next	generation	of	backup	systems	for	wastewater	lift	stations.

Most	utilities	have	been	using	a	high	level	sensor	into	their	primary	control	device,	so	if	 

the	primary	control	device	fails	the	operations	staff	find	out	through	a	‘Comms	Fail’	alarm	

from	the	SCADA	system.	This	puts	time	pressure	on	every	aspect	of	the	organization. 

A	SafeSmart	Backup	Controller	helps	avoid	this	risk.

Complete	back	up	controller	including	pump	control,	level	alarms	and	pump	sensor	inputs:

•	 Perfect	pump	control	for	one	pump	(either	primary	or	redundant	control).

•	 One	level	alarm	-	either	high	or	low.

•	 Manual	(hand)	operation	from	an	external	selector	switch	or	(SAFE-TL	only)	keypad.

•	 Pump	thermal	protection	(thermistor,	thermal	switch	or	Flygt	FLS).

•	 Adjustable	delays	for	pump	start	/	stop	and	alarms.

•	 Failed	Probe	detection	(requires	new	failsafe	probe).

•	 Adjustable	sensitivity	for	MultiTrode	probe.

•	 Parallel	operation	with	MultiSmart.

SAFE-TL also	has:
•	 Seal	and	thermal	protection	from	Flygt	FLS	input.

•	 Remote	mount	keypad.

SAFE-FSP SPECIFICATIONS
Mode	 Fill	or	Empty	(Charge	or	 
	 Discharge)	Start	/	Stop	/	High	level 
 or Low Level Alarm

reLay outPutS Pump,	Alarm,	Probe	Fail

reLay ratiNgS 5A	Resistive,	2A	Inductive, 
	 30VDC	or	250VA 
	 Contact	Life	105	operations

Probe iNPutS	 Low	/	High	/	Alarm	/	Alarm 
 failsafe

PuMP iNPut PTC	thermistor	or	Thermal	N/C 
	 or	Flygt	FLS	[note]	Can	work	in 
	 parallel	with	MultiSmart	 
	 pump	controller

digitaL iNPutS -	Manual	(hand)	mode 
	 -	Off	mode

diP SwitCheS -	Empty	or	Fill	mode	

 - High or Low level alarm

	 -	Pump	Activation	Delay	0.5	 
  or 30s

	 -	Pump	Deactivation	Delay	0.5 
  or 30s

	 -	Alarm	Activation	&	Deactivation 
	 	 Delay	0.5	or	30s 
	 -	Level	Alarm	&	Probe	Alarm 
	 	 Outputs	N/C	or	N/O

	 -	Probe	Sensitivity	1k,	4k,	20k 
	 	 or	80k

diSPLay LedS - Power

 - Level Alarm

	 -	Pump	Relay

 - Thermal Fault

 - Probe Fault

Power SuPPLy 11-30v	DC	@	0.15A

	 85-265V	50/60Hz,	3VA

PhySiCaL DIN	rail	mounted 
ProduCt	 (4.2”H	x	3.0”W	x	0.7”D	(inches) 
	 106H	x	75W	x	17D	(mm)	

eNviroNMeNtaL -10˚C	to	+60˚C	(+14˚F	to	140˚F) 
raNge	 Relative	Humidity	5	to	90%, 
 non-condensing

orderiNg  
iNforMatioN	 SAFE-FSP

reCoMMeNded Probe oNe faiLSafe  
3-SeNSor Probe

NEW

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 376 of 535



MultiTrode. For ultra-reliable level sensing and control.	 9.

Primary Control System

Backup Control  
System  
(SafeSmart  
Controller)

SAFE-TL SPECIFICATIONS
Mode	 Start	/	Stop	/	High	level	or	Low 
 Level Alarm

reLay outPutS Pump,	Alarm,	Thermal	/	FLS

reLay ratiNgS 5A	Resistive,	2A	Inductive,		
	 30VDC	or	250VA
	 Contact	Life	105	operations

Probe iNPutS	 Low	/	High	/	Alarm	/	Alarm 
 failsafe

PuMP iNPut PTC	thermistor	or	Thermal	N/C 
	 or	Flygt	FLS	[note]	Can	work	in 
	 parallel	with	MultiSmart	 
	 pump	controller 
	 -	Seal

digitaL iNPutS -	Manual	(hand)	mode

diP SwitCheS -	Empty	or	Fill	mode	

 - High or Low level alarm

	 -	Pump	Activation	Delay	0.5	 
	 	 or	10s

	 -	Seal	Fault	Operates	DO3	 
	 	 or	Indicates	LED	only 
	 -	Thermal	Input	to	be	Thermal 
	 	 Only	or	Thermal 
	 	 &	Seal	(miniCAS)

	 -	Thermal	Reset	is	Manual	 
  or Auto 
	 -	Probe	Sensitivity	1k,	4k,	20k 
	 	 or	80k

diSPLay LedS - Power

 - Level Alarm

	 -	Pump	Relay

 - Thermal Fault

	 -	Seal	Fault

Power SuPPLy 11-30v	DC	@	0.15A

	 85-265V	50/60Hz,	3VA

PhySiCaL DIN	rail	mounted 
ProduCt	 (4.2”H	x	3.0”W	x	0.7”D	(inches)

	 106H	x	75W	x	17D	(mm)	

eNviroNMeNtaL -10˚C	to	+60˚C	 
raNge	 (+14˚F	to	140˚F) 
	 Relative	Humidity	5	to	90%, 
 non-condensing

orderiNg  
iNforMatioN	 SAFE-TL

reCoMMeNded Probe oNe faiLSafe  
3-SeNSor Probe

MultiTrode 
3-sensor Probe 
(connected 
to Backup 
controller) 

Primary level 
(connected to 
Primary Control 
System)

Level Alarm

Pump ON

Pump OFF

Pumps ON

Pumps OFF
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SAFE-FS SPECIFICATIONS
Mode High Level or Low Level Alarm

reLay outPutS	 -	Level	alarm	N/O	or	N/C,	0.5s	or	10s	delay 
	 -	Probe	fail	N/O	or	N/C,	0.5s	or	10s	delay	 
	 	 [note]	requires	failsafe	probe

reLay ratiNgS -	5A	Resistive,	2A	Inductive,	30VDC	or	250VA 
	 -	Contact	Life	105	operations

Probe iNPutS - Alarm sensor 
 - Failsafe for alarm sensor

diSPLay LedS	 -	Power	On	Green,	flashes	when	low 
	 -	Level	Alarm	Red,	flashes	when	alarm	active 
	 -	Probe	Alarm	Red,	flashes	when	alarm	active

Power SuPPLy 11-30v	DC	@	0.15A	max

PhySiCaL ProduCt	 (4.2”’H	x	3.0”W	x	0.7”D	(inches)		 
	 DIN	rail	mounted	106H	x	75W	x	17D	(mm)	

eNviroNMeNtaL  
raNge	 -10˚C	to	+60˚C	(+14˚F	to	140˚F)	Relative	Humidity	 
	 	 5	to	90%,	non-condensing

orderiNg  
iNforMatioN	 SAFE-FS

reCoMMeNded Probe oNe faiLSafe SiNgLe SeNSor Probe

SAFE-FS 
SafeSmart	Failsafe	Level	Alarm	Relay.
The	Safe-FS	is	the	next	generation	of	ultra-reliable	high	

level	alarming	for	lift	stations	and	pump	stations.	It	adds	

failsafe	probe	functionality,	for	example,	for	a	situation	

where	rats	have	been	eating	through	cables.	The	-FS	

verifies	that	the	high	level	alarm	is	always	functioning.

Level	Alarm	Relay	for	use	with	the	new	failsafe	probe.	

• 		Separate	relays	for	level	alarm	&	loss	of	probe.

• 		N/O	or	N/C	outputs.

• 		Adjustable	delays.

• 		LED	indication	for	power,	level	alarm,	loss	of	probe	alarm.
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MultiTrode. For ultra-reliable level sensing and control.	 11.

To	order	the	Sump	Pack,	use	the	order	code	 

MTSSP	-	relay	part	number	-	probe	cable	length	in	m.

E.g.	MTSSP-MTR3-10	is	the	ordering	code	for	the	sump	

pack	with	MTR3	and	2-single	sensor	probes	each	with	

10m	/	33ft	of	cable.

MTR	SPECIFICATIONS
Mode of oPeratioN:
MTR	Mode	 Fill	or	Empty	(Charge	or	Discharge)

MTRA	Mode	 Empty	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	 2.7/8”H	x	1.3/4”W	x	4.1/2”D	(Inches)

	 72H	x	45W	x	114D	(mm)

Mounting	 DIN	Rail	or	2	x	#6	Screws	/	2	x	M4	Screws

Enclosure	 Makrolon	(self-extinguishing)

Power SuPPLy:
Supply	Voltage	AC	 MTR-2	/	MTRA-2	 240V		50/60Hz

	 MTR-3	/	MTRA-3	 110V		50/60Hz

	 MTR-4	/	MTRA-4	 24V		50/60Hz

Power	Consumption	 3.5W	max.

Supply	Voltage	DC	 MTR-5	/	MTRA-5	 24V

	 MTR-6	/	MTRA-6	 12V

Power	Consumption	 3W	max.

eNviroNMeNtaL raNge:
Operating	Temp.	 -10˚C	to	+60˚C	(+14˚F	to	140˚F)

Humidity	 90%	non	condensing

reCoMMeNded Probe
MTR		 2	single-sensor	probes

MTRA	 3	single-sensor	probes,	or	a	3-sensor	probe	

A	10-sensor	probe	can	also	be	connected	to	the	sensors,	when	you	need	
to	have	the	versatility	to	change	setpoints	without	going	back	into	the	pit.

All	specifications	subject	to	change	without	notice.

MTR	family
Simple,	reliable	and	effective	–	for	use	with	

MultiTrode	probes	or	in	any	control	application.	

The	MTR	family	gives	an	ultra-reliable,	maintenance	free	

level	control	system.	Use	it	with	the	MultiTrode	conductive	

probes	and	it	works	in	the	worst	kind	of	liquids:

•	 Wastewater. 

•	 Stormwater.	

•	 Industrial effluent.

•	 Sullage	pits.

The	adjustable	conductivity	settings	and	adjustable	delays	

give	it	the	flexibility	that	other	systems	lack.

The	MTR	controls	one	pump	in	fill	(pump	up)	and	empty	

(pump	down)	applications.	The	MTRA	controls	one	pump	

and	one	alarm	in	empty	only	mode.

The	MTR	family	is	also	available	with	single	sensor	 

probes	as	a	package:	MT-SSP

4 1/2 in

2 7/8 in

1 3/4 in
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Multitrode inc - uSa 

Unit	3,	990	South	Rogers	Circle	

Boca	Raton	Florida	33487	

Tel:	+1	561	994	8090			Fax:	+1	561	994	6282	

USsales@multitrode.com

Multitrode uK

Ivybridge,	Devon

Tel:	+44	1752	547355			Fax:	+44	1752	894615

UKsales@multitrode.com

Multitrode Pty Ltd - australia  

Brisbane	Technology	Park	18	Brandl	Street 

PO	Box	4633	Eight	Mile	Plains	Qld	4113 

Tel:	+61	7	3340	7000			Fax:	+61	7	3340	7077

AUsales@multitrode.com

MULTITRODE®	and	MULTISMART®	are	registered	trademarks	of	MultiTrode	

Pty	Ltd	in	Australia,	USA,	and	Europe.	PUMPVIEW®	is	a	registered	trademark	of	

MultiTrode	Pty	Ltd	in	the	USA	and	Australia.		Designs	registered	for	the	MultiSmart	

Pump	Controller	Remote	and	Base	Modules	in	Australia,	USA,	Europe	and	China.	

Patents	pending	in	Australia,	USA,	and	Europe.	©2009	MultiTrode	Pty	Ltd.	 

This	publication	is	protected	by	copyright.	No	part	of	this	publication	may	be	

reproduced	by	any	process,	electronic	or	otherwise,	without	the	express	written	

permission	of	MultiTrode	Pty	Ltd.

MTCAT	7.2
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Take note of safety instructions for Ex applications

Please note theEx specific safety informationwhich you can find on our homepagewww.vega.com\services\downloads and

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

3
5
4
0
0
-E
N
-0
9
0
1
3
0

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 398 of 535



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

3
5
4
0
0
-E
N
-0
9
0
1
3
0

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 399 of 535



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

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.8 LIGHTS & FANS

 COSMOTEC – GKF30 – Cubicle Filter

 COSMOTEC – GKV2501220 – Ventilation Fan

 LUMIFA – LF1B-C3S-2THWW4 – Led Switchboard Light
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FILTER FANS
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79

KRYOS Filter fans
Griglie di ventilazione con filtro

Lüftungsgitter mit Filter
Rejillas de ventilaciön con filtro

COMMON FEATURES
The units allow a simple and cost effective solution for 
enclosure cooling. Designed for easy clip-on mounting and 
made out of high resistance, self-extinguishing ABS UL94VO 
grade, they cover an air flow rate range from 35 m3/hr to 1100 
m3/hr. They provide an IP54 protection degree. All the fans are 
mounted on ball bearings with MTBF of 40000 hrs.

CARATTERISTICHE GENERALI
I sistemi di ventilazione garantiscono una soluzione semplice 
ed economica per la gestione della temperatura dell’armadio 
elettrico. Progettati per il montaggio facilitato a scatto, sono 
costruiti in ABS UL94VO autoestinguente ad elevata resistenza 
meccanica. Le portate d’aria vanno da 35 a 1100 m3/h grazie 
ad efficienti ventilatori su cuscinetto con una vita attesa di 
40000 ore. Il grado di protezione standard è IP54.

CARACTERÍSTICAS COMUNES
Este sistema de ventilación es una solución simple y económica 
de la gestión de la temperatura de los armarios eléctricos. Estan 
diseñados para un fácil montaje de clip a presión y construidos 
en ABS UL94VO auto-extinguibles  de elevada resistencia 
mecánica. Cubren una amplia gama de caudales desde 35 
m3/h a 1100 m3/h . Proveen un grado de protección IP54. 
Todos los ventiladores son de rodamientos con una duración 
de 40000 horas.

ALLGEMEINE MERKMALE
Die Filterlüfter erlauben eine einfache und günstige Lösung 
für Schaltschrankkühlung. Durch die Snap-In Montage sind sie 
schnell zu montieren. 
Das Material ist aus höchst resistentem, selbstverlöschenden 
ABS nach UL 94V-O.
Luftförderleistungen sind von35 bis 1100m_/h verfügbar.
Kugelgelagerte Lüfter garantieren eine Lebensdauer von 
40.000 Betriebsstunden. 
Die Schutzart ist IP54.
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80

UL
Self-extinguishing ABS UL94VO 
grade

UL
ABS ad alta resistenza meccanica ed 
autoestinguente (UL94 VO)

UL
Selbstlöschendem ABS (UL94 VO) 
decken 

UL
ABS de alta resistencia mecánica e 
incombustible (UL94 VO)

Ball bearings:
Ball bearing fans

Ball bearings:
Ventilatori su cuscinetti a sfera

Ball bearings:
Luefter auf Lagern

Ball bearings:
Ventiladores sobre cojinetes

ACCESSORIES - ACCESSORI - ZUBEHOR - ACCESORIOS

IP54
The unit have IP54 protection 
degree

IP54
I prodotti sono IP54

IP54
Die Artikel sind IP54

IP54
Proteccion IP54

TMF
Mechanical thermostat 0-60°C

TMF
Termostato meccanico 0-60°C

TMF
Mechanischer Thermostat 0-60°C

TMF
Termostato mecanico 0-60°C

KRYOS 

Air flow:
35/1100m3/h

Portata d’aria:
35/1100m3/h

Luftmenge:
35/1100m3/h

Caudal aire:
35/1100m3/h
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KRYOS
GKV2501
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Performance - Resa - Leistung - Rendimento

30 60 90 120 150 180 210 240 270 300 330 360

m3/h

Pa

GKF25
GKF30

CODE - CODICE - CODE - CÓDIGO GKF25 GKV2501220 GKV2501222 GKV25P1220 GKV25P1222

Voltage / Phase / Frequency - Tensione / Fase / Frequenza
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia

V-ph-Hz - 230-1-50/60 115/1/50-60 230-1-50/60 115/1/50-60

Height / Width / Depth - Altezza / Larghezza / Profondità
Höhe / Breite / Tiefe - Altura / Ancho / Profundidad

mm 230X250X25 250X250X86 250X250X86 250X250X86 250X250X86

Power absorbed - Potenza assorbit
Leistungsaufnahme - Potencia absorbida 

W/A - 50/0,25 50/0.42 50/0,25 50/0.42

Temperature limits - Limiti temperatura
Temperaturbereich - Límites temperatura

°C - -10/+70 -10/+70 -10/+70 -10/+70

Protection degree - Grado di protezione
Schutzgrad - Protección

IP 54 54 54 54 54

Noise level - Rumorosità
Geräuschpegel dB(A) - Nivel de ruido

dB(A) - 59 59 59 59

Fan flow GKV- Portata aria GKV
Luftmenge GKV- Caudal aire ventil GKV

m3/h - 370 370 370 370

Fan flow GKV+GKF25/GKF30 - Portata aria GKV+GKF25/GKF30
Luftmenge GKV+GKF25/GKF30 - Caudal aire ventil GKV+GKF25/GKF30

m3/h - 270/305 270/305 270/305 270/305

Air flow direction – Senso del flusso d’aria
Richtung Luftmenge – Dirección del flujo de aire

A A P P

  

E194444 E194444
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KRYOS
GKV3000
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2xGKF30 
GKF30

325

325

1417

CODE - CODICE - CODE - CÓDIGO GKF30 GKV3000220 GKV3000222 GKV30P0220 GKV30P0222

Voltage / Phase / Frequency - Tensione / Fase / Frequenza
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia

V-ph-Hz - 230-1-50/60 115/1/50-60 230-1-50/60 115/1/50-60

Height / Width / Depth - Altezza / Larghezza / Profondità
Höhe / Breite / Tiefe - Altura / Ancho / Profundidad

mm 325X325X25 325X325X140 325X325X140 325X325X140 325X325X140

Power absorbed - Potenza assorbit
Leistungsaufnahme - Potencia absorbida 

W/A - 50/0,25 50/0.42 50/0,25 50/0.42

Temperature limits - Limiti temperatura
Temperaturbereich - Límites temperatura

°C - -10/+70 -10/+70 -10/+70 -10/+70

Protection degree - Grado di protezione
Schutzgrad - Protección

IP 54 54 54 54 54

Noise level - Rumorosità
Geräuschpegel dB(A) - Nivel de ruido

dB(A) - 59 59 59 59

Fan flow GKV- Portata aria GKV
Luftmenge GKV- Caudal aire ventil GKV

m3/h - 500 500 500 500

Fan flow GKV+GKF30/2xGKF30 - Portata aria GKV+GKF30/2xGKF30
Luftmenge GKV+GKF30/2xGKF30 - Caudal aire ventil GKV+GKF30/2xGKF30

m3/h - 380/450 380/450 380/450 380/450

Air flow direction – Senso del flusso d’aria
Richtung Luftmenge – Dirección del flujo de aire

A A P P

  

E194444 E194444
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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

C52136-QUU - SP320_Manual Revision 0 Date: September 21, 2012

3.9 TERMINALS & LINKS

 CLIPSAL – L10 – 10 Hole Link

 CLIPSAL – L7 – 7 Hole Link

 DORE ELECTRICS – 165E30 – Earth Link

 DORE ELECTRICS – 165N30 – Neutral Link

 PHOENIX CONTACT – CLIPFIX 35-5 - (3022276) – Terminal End Bracket

 PHOENIX CONTACT – D-PIT2.5-MT - (3211003) – Terminal End Plate

 PHOENIX CONTACT – D-PIT/3B - (3213976) – Terminal End Plate

 PHOENIX CONTACT – D-ST2.5 - (3030417) – Terminal End Plate

 PHOENIX CONTACT – FBI 10-8 - (0203263) – Terminal Plug-In Bridging Bar

 PHOENIX CONTACT – FBS 20-5 - (3030226) – Terminal Plug-In Bridging Bar

 PHOENIX CONTACT – P-FU 5x20 LED 24 - (3036819)
– Fuse Connector With Led 24

 PHOENIX CONTACT – PH59213040RTK6 – Test Link Terminal

 PHOENIX CONTACT – PIT2.5 - (3209510) – Through Terminal

 PHOENIX CONTACT – PIT 2.5-PE/L/LTB - (3213957)

– 1 x Disconnect, 1 x Phase, 1 x PE Terminal

 PHOENIX CONTACT – PIT2.5-MT - (3210156) – Disconnect Terminal

 PHOENIX CONTACT – PIT2.5-TG - (3211003) – Combination Terminal

 PHOENIX CONTACT – PS5 - (3030983) – Test Plug

 PHOENIX CONTACT – TCP10 - (0712314) – 10A Minature Thermal Circuit Breaker

 PHOENIX CONTACT – TCP2 - (0712217) – 2A Minature Thermal Circuit Breaker

 PHOENIX CONTACT – TCP4 - (0712259) – 4A Minature Thermal Circuit Breaker

 PHOENIX CONTACT – UBE/D - (0800307) – Terminal Group Marker

 PHOENIX CONTACT – UK6-FSI/C - (3118203) – Termainal Mounting Block
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20 21

CLIPSAL 
NEUTRAL / ACTIVE / METER 
LINKS

CL
IP

SA
L 

NE
UT

RA
L-

AC
TI

VE
-M

ET
ER

 L
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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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L7R
500V 100A 7 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. 
4 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 

L7BW 
500V 100A 7 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover.

L7BWR
500V 100A 7 Hole Active Link. 
Red base and cover. 

Dimensions: 65 x 46 x 43mm.
Mounting centres: 46mm. 
2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cables. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cables. 
Transparent black cover, with cut-outs.

L8
500V 100A 8 Hole Neutral Link with 
two screws per tunnel. 
Black base and cover. 

Dimensions: 86 x 57 x 40mm. 
Mounting centres: 59 x 67mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Transparent black cover with cut-outs. 

L10
500V 100A 10 Hole Neutral Link with 
two screws per tunnel. 

3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
7 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L10BW
500V 100A 10 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. 

Dimensions: 86 x 57 x 40mm. 

L12
500V 100A 12 Hole Neutral Link with 
two screws per tunnel. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L14
500V 100A 14 Hole Neutral Link 
with two screws in 8 tunnels and one 
screw in 6 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L16
500V 100A 16 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 10 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
10 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L18
500V 100A 18 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 12 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
12 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

Tunnel Diameters

Catalogue                   6.3mm                    5.5mm                     4.5mm
Number                    for 16mm2              for 16mm2                          for 10mm2

                                     cable                      cable                       cable

L8                                      3                              5                               -
L10                                    3                              7                               -
L10BW                              2                              8                               -
L12                                    2                              4                              6
L14                                    2                              6                              6
L16                                    2                              4                             10
L18                                    2                              4                             12

Tunnel Diameters

Catalogue               4.7mm             6.3mm            5.7mm              7mm
Number                for 10mm2       for 16mm2      for 16mm2            for 25mm2

                                 cable               cable              cable               cable

L5                                  -                       3                      2                       -
L5BW                            -                       -                      -                      5
L6                                  -                       3                      3                       -
L6/25                            3                      -                      1                      2
L7                                  -                       3                      4                       -
L7BW                            -                       2                      5                       -

SP320 Old Toowoomba Rd Leichhardt SPS - Electrical Switchboard OM Manual

Q-Pulse Id: TMS391 Active: 05/11/2015 Page 417 of 535



 

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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3.10 OTHER ACCESSORIES

 CLIPSAL – BP26 – Line Tap – Bonding To Earthing Rod

 NESCO – Earthing Rod Connection Box

 COPPER ROD – 13mm Diameter Earthing Rod
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6 SERVICE AND 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 Controlgear Assembly is essentially maintenance free, however the
following safety measures and routine maintenance is recommended.

 Where fitted, ensure cabinet vents and filters are clear and clean.
 During operation, ensure all doors and covers are secure and closed.
 All faults are to be investigated and repaired by an appropriately licenced electrician.
 All components to be operated in accordance with manufacturers data.
 The protective devices within switchboards are designed to operate in the event of a

short circuit or overload condition. In the event of these devices operating under such
conditions the device or devices must be inspected and tested by a suitably trained
person to ascertain its condition prior to reconnecting the protective device to the
supply.

Periodic checks should ensure

 The switchboard is clean and free of any contaminants, which could reduce the
insulation properties of the switchboard.

 All entries are sealed to ensure no vermin can enter.
 There is no evidence of overheating, arcing or moisture.
 The earthing system is maintained and is adequate to allow correct operation of

protective devices.
 Insulation resistance is maintained to appropriate levels.
 Check terminations for correct tension.
 Test operation of protective devices.
 Re-calibrate instrument loops as required.

Refer to AS-INSTALLED electrical drawings for details of protection equipment settings.

No special tools or equipment are required to perform routine maintenance.
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