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J & P Richardson Industries Pty Ltd

C62000-QUU_WRP-RASB1 Revision 0 Date: August 23, 2013

1 INTRODUCTION

These equipment and maintenance manual cover the Queensland Urban Utilities,
RASB1 Gibson Island Waste Water Treatment Plant electrical equipment supplied by
J & P Richardson Industries Pty Ltd in 2013.

1.1 OPERATING INSTRUCTIONS

Normal operation of the pumping station is with applicable drives selected to automatic
mode with control by means of the remote PLC controller.

Manual / Emergency operation control of individual drives is available by means of
a selector switch on the individual drive compartments of the switchboard
(where applicable).
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J & P Richardson Industries Pty Ltd

C62000-QUU_WRP-RASB1 Revision 0 Date: August 23, 2013

2 JPR ELECTRICAL EQUIPMENT TECHNICAL INFORMATION

2.1 CIRCUIT BREAKERS & ISOLATORS

2.2 CONTACTORS & CONTROL DEVICES

2.3 FUSES & SURGE DIVERTERS

2.4 INSTRUMENTATION

2.5 SWITCHES & INDICATORS

2.6 TERMINALS
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J & P Richardson Industries Pty Ltd

C62000-QUU_WRP-RASB1 Revision 0 Date: August 23, 2013

2.1 CIRCUIT BREAKERS & ISOLATORS

TERASAKI – E125NJ320 – 3P 20A Circuit Breaker
TERASAKI – E125NJ332 – 3P 32A Circuit Breaker
TERASAKI – E125NJ363 – 3P 63A Circuit Breaker
TERASAKI – S125GJ350 – 3P 50A Circuit Breaker
TERASAKI – T2HS12R5GM – Extended Rotary Handle
TERASAKI – T2UPX3125 – 125A Bus-Plug
TERASAKI – T2CS123SG – 3P 125A Flush Terminal Shrouds
TERASAKI – T2CF123SLNG – 3P 125A Standard Terminal Shrouds

TERASAKI – E250NJ3160 – 3P 160A Circuit Breaker
TERASAKI – E250NJ3250 – 3P 250A Circuit Breaker
TERASAKI – T2HS25R5GM – Extended Rotary Handle
TERASAKI – T2UPX3250 – 250A Bus-Plug
TERASAKI – T2CS253SG – 3P 250A Flush Terminal Shrouds
TERASAKI – T2CF253SLNG – 3P 250A Standard Terminal Shrouds

TERASAKI – S400GJ3400 – 400A Circuit Breaker
TERASAKI – T2HS40R5GM – Extended Rotary Handle
TERASAKI – T2UPX3400 – 3P 400A Bus-Plug
TERASAKI – T2CR403SG – 3P 400A Flush Shroud
TERASAKI – T2CF403SLNG – 3P 400A Standard Shrouds

TERASAKI – XS800NJ8003P – 3P 800A Circuit Breaker
TERASAKI – TKNHPAA – Shot Bolt Lock For HS Handle 'AA'
TERASAKI – TKNHPKEYAA – Standard Key 'AA'
TERASAKI – 14997702 – Cam Locking Kit for T1HS Handle
TERASAKI – T1HS80R5GM – Extended Rotary Handle

TERASAKI – DTCB6110C – 6kA 1P 10A Circuit Breaker
TERASAKI – DTCB6116C – 6kA 1P 16A Circuit Breaker
TERASAKI – DTCB6120C – 6kA 1P 20A Circuit Breaker
TERASAKI – DTCB6304C – 6kA 3P 4A Circuit Breaker
TERASAKI – DTCB6316C – 6kA 3P 16A Circuit Breaker
TERASAKI – DTCB6320C – 6kA 3P 20A Circuit Breaker
TERASAKI – DTCB6332C – 6kA 3P 32A Circuit Breaker
TERASAKI – DTCB10106C – 10kA 1P 6A Circuit Breaker
TERASAKI – DTCB10110C – 10kA 1P 10A Circuit Breaker
TERASAKI – DSRCM-32-30-3PN – 3P+N 32A 30mA Earth Leakage Module

TERASAKI – CD2-72/18-3U – 72 Pole 250A Din-T Chassis

SOCOMEC – PSFBS1603P – 3P 160A Plug-In Switch Bottom Out
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5 - 35

5

TemBreak MCCBs
XS630 and XS800 series 
thermal magnetic type 
■ Adjustable range 63 - 100 % of nominal current rating.
■ Standards AS 2184/AS/NZS 3947-2.
■ Adjustable thermal, fixed magnetic type.

XS630CJ (45 kA) 3 pole

250

400

Non-Auto (9.6 kA for 0.3sec) 1) 3)

Ampere
rating

XS630CJ 400 3

XS630CJ 630 3

Refer page 5 - 48

Cat. No.

400

630

630

400

630

Min Max

XS630NJ (65 kA) 3 pole

250

400

XS630NJ 400 3

XS630NJ 630 3

400

630

400

630

XS800NJ (65 kA) 3 pole 3)

500

Non-Auto (9.6 kA for 0.3sec) 1) 3)

XS800NJ 800 3

Refer page 5 - 48

800

800

800

Dimensions (mm)

210

210

Height 2)

103

103

Depth

XS630NJ/CJ 3 pole

XS800NJ 3 pole

273

273

Description Width

9.0

9.4

kg

Notes: 1) Load-break isolating switch only - no short circuit protection.
2) Height excludes attached busbar.
3) MCCBs only. 

Short time rating. Refer ratings chart for complete details.
4) Poles is series. Refer applications Section 13.

Refer page 7 - 39 and 7 - 40 for 4 pole dimensions.

Model I/C Voltage

XS630CJ

XS630NJ

XS800NJ

45 kA (AS 2184)

65 kA (AS 2184)

65 kA (AS 2184)

415 V 50 Hz

415 V 50 Hz

415 V 50 Hz

Short circuit capacity

Cross reference table

Accessories
Selectivity & cascade
Application data
Characteristic curves
Motor starting
Connection & mounting details
Detailed dimensions 

- MCCB only
- motor operators

Section

6
13
13
7
13
7 and 8

7
7

Product extensions

Chassis (MHC, UHC)
TemCurve
Residual current relays

Section

6
13
11

DC use I/C 4) Voltage

XS630CJ

XS630NJ

XS800NJ

40 kA

40 kA

40 kA

250 V DC

250 V DC

250 V DC

Base standards

IEC 60947-2
BS EN 60947 Part 2
VDE 0660 Part 1
AS/NZS 3947-2/Aust./NZ
AS 2184-1990/Australia 3)
JIS C 8372/JAPAN
JEC 160/JAPAN

Approvals

ASTA/UK, Aust. standards
Marine
NK/JAPAN
Lloyds R/UK
ABS/USA
GL/GERMANY
BV/FRANCE
DNV NORWAY

Refer to ratings chart at the front of this section. 

For ratings to AS/NZS 3947-2 and AS 2184, and Ics/Icu.

Innovators in Protection Technology

XS800NJ 800 3
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5 - 4

5

Standard TemBreak circuit breaker 
Selection guide

Rated current (A).In NRC – Nominal rated current
ASR – Adjustable setting range

Rated current at 40˚C

AC RATED INSULATION VOLTAGE (Ui)
AC RATED BREAKING CAPACITY sym RMS [kA]
IEC 60947-2 [Icu] IEC 60947-2 [Ics] 1100V
AS/NZS 3947-2 [Icu]   AS/NZS 3947-2[Ics] 1000V
Note: Rated Impulse with stand voltage 690V
Uimp (kV) is 8kV on all XS, XE and XH MCCB’s 660V

500V
440V
415V
400V
380V
240V

AS 2184 440V
415V

NEMA AB-1 600V
480V

without Inst. 240-690V
DC RATED BREAKING 250V
CAPACITY (kA) 125V
RATED SHORT TIME CURRENT RMS [kA] [Icw]
DIMENSIONS (mm)

a
b
c
d

Weight (kg) ◆ marked standard type
CONNECTION AND MOUNTINGS
front terminal screw
connect (FC) attached flat bar

solderless terminal (PWC)
rear bolt stud
connect (RC) flat bar stud
plug-in (PM) for switchboard

for distribution board
draw-out (DO)
STANDARD FEATURES

contact indicator
trip button

PROTECTIVE FUNCTIONS
Electronic type
Adjustable LTD, STD & INST
Adjustable GFT or Adjustable PTA (option) 1)
Trip indicators (option) (contacts)
Thermal-magnetic type
thermal and fixed magnetic trips
thermal and adjustable magnetic trips
adjustable thermal and fixed magnetic trips
adjustable thermal and magnetic trips
ACCESSORIES (option) CODE
Internally auxiliary switch AUX
mounted alarm switch ALT

shunt trip SHT
undervoltage trip UVT

Externally motor operator MOT
mounted external panel mounted type XFE

operating breaker mounted type TFJ
handle variable depth type XFH
IP 65 handle variable depth type TLK
extension handle
mechanical interlock front type
mechanical interlock rear type
mechanical interlock cable type
key interlock
handle holder
handle lock
captive padlock attachment
terminal cover front connect type
terminal cover rear/plug-in type
interpole barriers
accessories lead terminals
OCR sealing kit

400
630

250
400

400
630

NRC ASR
min max

690
ICU/ICS
–
–
16/8
16/8
25/13
30/15
35/18
42/23
45/23
50/25
36
45
25
35
–
40
40

210
273
103
145
9

–
◆

●

–
●

●

–
●

●

●

–
–
–

–
–
–
●

●

●

●

●

●

–
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

280

11.5

3P 4P
630A

XS630NJ

400
630

690
ICU/ICS
–
–
20/10
20/10
35/18
50/25
50/25
50/25
65/33
85/43
50
65
30
50
–
40
40

210
273
103
145
9

–
◆

●

–
●

●

–
●

●

●

–
–
–

–
–
–
●

●

●

●

●

●

–
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

250
400

400
630

NRC ASR
min max

280

11.5

XS630CJ

3 4P
630A

3P 4P
800A

XS800NJ

280

12.2

Type
Ampere frame
Number of poles
Outside view
Notes:
1) Adjustable ground fault available on indent, fitted externally.
2) LED indicators only or LED contacts, please specify.
◆ Supplied as standard. ●    Optional standard.
● Yes or available. –     Not available

Indent only

a d
c

b

i i i

i

800

690
ICU/ICS
–
–
20/10
20/10
35/18
50/25
50/25
50/25
65/33
85/43
50
65
30
50
–
40
40

210
273
103
145
9.4

–
◆

●●

–
●

●

–
●

●

●

–
–
–

–
–
–
●

●

●

●

●

●

–
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

500 800

NRC ASR
min max

Innovators in Protection Technology

XS800NJ
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Thermal - magnetic MCCB characteristics 7 - 2 to 7 - 4
Time / current characteristics thermal - magnetic MCCBs 7 - 5 to 7 - 10
Electronic MCCB characteristics - settings 7 - 11 to 7 - 14
PTA - Pre-trip alarm option 7 - 15 to 7 - 19
GF - Ground fault / 4th CT option 7 - 16 to 7 - 19
LED trip indication options 7 - 18 to 7 - 19
Time / current characteristics electronic MCCBs 7 - 20 to 7 - 22
OCR checker for electronic MCCBs 7 - 23
TemCurve selectivity software 7 - 24
MCCB dimensions with and without motors fitted 7 - 25 to 7 - 50
AC Watts loss - 3 pole MCCBs 7 - 51

7 - 1

Page

MCCB operational characteristics & dimensions
Section 7

7

Innovators in Protection Technology
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7

7 - 2

MCCB Technical data
Thermal Magnetic MCCBs

Adjustable
thermal

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

Access to setting dials

From 125 AF to 250 AF the thermal adjustment is visible from the front of the MCCB. At 400 AF and above a protective cover must be
removed to gain access to the settings. To achieve access to the settings, the cover screw under the ‘sealed’ label must be removed.
To adjust the individual trip settings, turn the setting dial with a flat bladed screwdriver.
Once set, secure the cover and apply a new sealing label.

Adjustable
magnetic

Fixed
magnetic

Fixed
thermalMCCB type

XS125CS, XS125NS

XS125CJ, XS125NJ

XH125NJ, XH125PJ, TL100NJ

XH160PJ

XE225NC

XS250NJ, XH250NJ

XH250PJ

XS400CJ, XS400NJ, XH400PJ, TL250NJ

XS630CJ, XS630NJ, XH630PJ

XS800NJ

XH800PJ

●

-

-

-

●

-

-

-

-

-

-

-

●

●

●

-

●

●

●

●

●

●

●

●

●

●

●

●

-

-

-

-

-

-

-

-

-

-

-

●

●

●

●

●

● Yes

- No

XH250NJ XS400NJ XS400NJ (cover removed)

Note:

Innovators in Protection Technology

XS800NJ
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7 - 3

MCCB Technical data

7

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

Examples

1. XS125NJ/125A MCCB set at Ir = 0.8, the rated current is calculated as 125 x 0.8 = 100 A
2. XS400NJ/400A MCCB set at Im = 6, the magnetic setting is calculated as 400 x 6 = 2400 A
3. XS630NJ/630A MCCB set at Ir = 0.8 and Im = 5.0

The rated current is calculated as 630 x 0.8 = 504 A
The magnetic setting is calculated as 630 x 5 = 3150 A

Note that the magnetic setting is a multiple of the nominal current In and not the rated current Ir. 
All thermal and magnetic trip settings are expressed as AC RMS values.
All MCCBs are calibrated at 45 C unless otherwise specified. 

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

Breaker
Rated
current (A) Scale 10 8.5 7.1 6 5

Magnetic trip current (A)

XS400CJ

XS400NJ

XH400PJ

XS630CJ

XS630NJ

XH630PJ

XS800NJ

XH800PJ

250

400

400

400

630

630

800

800

2500

4000

4000

4000

6300

6300

8000

8000

2125

3400

3400

3400

5355

5355

6800

6800

1775

2840

2840

2840

4473

4473

5680

5680

1500

2400

2400

2400

3780

3780

4800

4800

1250

2000

2000

2000

3150

3150

4000

4000

Breakers with adjustable magnetic trip

0.63 0.8 1.0

Ti
m

e

Current x In

x In
0.63 1

0.8Ir

Thermal adjustment range

Ti
m

e

Current x In

x In

5

6

10

8.5
7.1Im

x5
x6 x7.1

x8.5 x10

Magnetic adjustment range

Note: Settings; 3-poles can be adjusted simultaneously with one adjustment dial.
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Time/current characteristic curves

Ambient compensating curves

Example 1

Example 2

The XS250NJ set at its maximum thermal setting of
250A experiences an overload of 1000A. What would
be the tripping time?

Solution
As the axis are ‘percent’ rated current the overload as
a percentage to rated current is 

100 A = 400 %
250

The maximum and minimum on the curve are the
tolerance bands. Therefore at 400 % overload the
tripping time would be as follows:
Maximum trip time 30 seconds
Minimum trip time 10 seconds
Average trip time 20 seconds
Due to strict quality control of the manufacturing and
calibration processes, the characteristic curve of most
MCCBs will follow the ‘average’ curve within the
tolerance band. 

The XS250NJ is calibrated at 250 A for 45 C ambient.
If the temperature rose to 55 C what effect would
this have?

Solution
At 55 C the ambient compensating factor is 93 %,
i.e. 250 x 0.93 = 232.5 A
In other words the XS250NJ would act as an MCCB set
at 232.5 A, in 55 C.
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MCCB Technical data

Ambient compensating curves

Time/current characteristic curves

XS800NJ, XH800PJ

Ambient compensating curves

Time/current characteristic curves

XM30PB
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Microprocessor based characteristics and adjustments

7

Characteristics

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

Standard on all TemBreak Microprocessor MCCBs

LTDMCCB type

XS400, XH400 1)

XS630, XH630 3)

XS800, XH800 3)

XS1250SE 3)

XS1600SE 2)

XS2000NE

XS2500NE

●

●

●

●

●

●

●

STD
●

●

●

●

●

●

●

INST
●

●

●

●

●

●

●

I2T
Ramp

●

●

●

●

●

●

●

Pick-up
LED
●

●

●

●

●

●

●

Test
port
●

●

●

●

●

●

●

PTA
◆

◆

◆

◆

◆

◆

◆

GFT

-

◆

◆

◆

◆

◆

◆

internal
LEDs

-

-

-

◆

◆

◆

◆

external
LEDs

◆

◆

◆

-

-

-

-

Note: ● Standard
◆ Optional  
-   Not available
1) Includes TL400NE & XV400NE
2) Includes TL630NE to TL1250NE
3) Includes XV630, 800 & 1250

Legend

LTD

STD

INST

I2t RAMP

Pick-up LED

Test Port

PTA

GFT

LEDs

HI-INST

Long Time Delay

Short Time Delay

Instantaneous

Pre-Trip Alarm

Ground Fault Trip

Light Emitting Diodes

High Instantaneous

Overload protection, True RMS

Short circuit protection and selectivity

Short circuit protection, fast acting

Provides easier grading with downstream fuses

Lights on LTD overload, flashes on PTA pick-up

Facility for TNS-1 OCR checker for calibration checking

Useful for loadshedding application

Protection against ground faults

Indication of fault for faster diagnosis

High inrush applications, increased selectivity 

Application

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

Standard for all

TemBreak

Microprocessor 

MCCBs

XH400SE XH400SE (cover removed)

Integral leads

Shunt trip

Undervoltage
trip

Aux switch

Alarm switch

Integral leads
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MCCB Technical data
Microprocessor based characteristics – 
adjustments, operation, settings

The I2t ramp switch, which is provided as standard,
assists in discrimination with downstream fuses. 

With the switch off, the STD operates with a definite
time characteristic: with the switch on, the
characteristic alters to a ramp:     , cutting off the
corner which poses a potential selectivity problem.

T

0.8 1.0
I1

T130

5

2 10

1.0

STD

INST
0.3

3 12

I3

I2

T2

LTD

Ti
m

e

600% of I1 I

Standard time current curves

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

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

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

Standard microprocessor adjustments

Base current setting

LTD pick-up

LTD setting

STD pick-up

STD setting

INST pick-up

Note: A special generator T1 setting adjustment of 1-5 sec (at I1 x 600 %), is also
available. Please contact NHP for details.

I0

I1

T1

I2

T2

I3

0.63 - 0.8 - 1.0 x In

0.8 - 0.85 - 0.9 - 0.95 - 1.0 x I0

5 - 10 - 15 - 20 - 25 - 30 (at I1 x 600 %)

2 - 4 - 6 - 8 -10 x I0

0.1 - 0.15 - 0.2 - 0.25 - 0.3

3 - 12 - x I0 (continuously adjustable)

Amps

Amps

Secs

Amps

Secs

Amps

Setting Dial Available adjustments
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Adjustment of TemBreak (electronic type) 
tripping characteristics

Electronic models of TemBreak come standard with an 8-bit
microprocessor overcurrent relay (OCR). It is the OCR which
provides the functions necessary for protection, while
maintaining a high level of reliability.

The wide OCR adjustment range allows the circuit breaker to be
set-up in order to trip under certain conditions. Adjustments can
be made to the tripping current as well as the tripping time of
the breaker.

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

Note: Align the groove (end marked with dots) between the bands for
the required setting.
For example, the diagram right shows I0 = 1.0.
The INST and GFT pick-up currents are continuously adjustable. Secure the cover and apply the sealing label.

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

Spare labels (sealing label) 

Sealed label Cover

Front view

Adjustment method

0.8

0.85

0.9

0.95

1.0

CUR. 
SETTING

I1

LONG TIME

DOTS

xI0

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

7
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MCCB Technical data
Microprocessor based characteristics – adjustments,
operation and examples

The rated current of the microprocessor based TemBreak is
adjusted using two current multipliers. This process achieves
high accuracy adjustment from 50 % to 100 %. These are the
LTD pick-up dial (I1) and the Base Current (I0) selector switch.

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

IRATED = In x I0 x I1

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

IRATED = 1250 x 1.0 x 1.0 = 1250 A

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

Overload adjustment

In the example shown on the right, what are all the settings in Amps?
Solution

IRATING LTD pick-up = In x I0 x I1

1250 x 0.8 x 0.9 = 900 A

STD pick-up = In x I0 x I2

1250 x 0.8 x 4 = 4000 A

INST pick-up = In x I0 x I3

1250 x 0.8 x 12 = 12,000 A

GFT pick-up = In x IG

1250 x 0.1 = 125 A

(Note that GFT is a function of In and not I0)

Example - Settings

Example - Time/Current curves

Base current

Breaker 
rated current

Current dial

x In

0.63    0.8   1.0

I1

0.8

0.85

0.9

0.95

1.0

xI0

72% in this
example

63

80 85 90 95 100 80 85 90 95 100 80 85 90 95 100

50 54 57 60 63 64 68 72 76 80 80 85 90 95 100

80 100
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Options (electronic type) TemBreak

7

0.8

0.7

IP xI1

0.9

1.0

Operating time (s) [Ip]

Output contact

PTA indication

Pre-trip alarm (PTA) PTA characteristics
The PTA continuously monitors the true RMS value of the load current. When
the load current exceeds the pre-set current (Ip) an LED gives local alarm
that the MCCB is approaching an overload situation.
Should the current Ip be exceeded for 40 secs a (N/O) contact will close to
provide remote indication and/or load shedding.

Adjustable steps of 70, 80, 90, 100 % of the
selected rated current [I1].

Setting tolerance ±10 %

Note: The long time-delay trip does not operate ‘first’
when the pick-up current is adjusted to 100 %
of the rated current [I1].

Pick up current (A): [IP]

PTA specifications

Rating of
contact

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

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

250 V AC

220 V DC

Pick-up LED flickers

Resistive load

125 VA (2 A max)

60 W (2 A max)

Inductive load

20 VA (2 A max)

10 W (2 A max)

Computer Essential Load Non-essential Load Non-essential Load

SHT SHT

TemBreak
MCCB

Output contact (N/O)
of the pre-trip alarm
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MCCB Technical data
Adjustment of TemBreak electronic type OCR 
with ground fault

0.1 

0.2 

0.3 

0.4 

0.8 

SEC TG 

0.1 

0.2 0.3 

0.4 

IG X ICT 

4th CT for GFT

Dimensions (mm)

Ground fault trip
The GFT pick-up current is continuously adjustable from 10 % to 40 % of the rated CT current.

Notes: The ground fault trip and pre-trip alarm cannot be used simultaneously in a single breaker.
XS400SE, XH400SE are not available with ground fault function. 
When a three pole breaker is used in a 3 phase, 4 wire system, 
a separate CT is required for the neutral line. (refer NHP).

0.1 

0.8 

10                               40        %x (ICT) 

Tripping 
time (s) 

GFT pick-up 
current setting range 

Continuously adjustable from 10 to 40 % of the rated CT
current (Ict) setting tolerance is ± 15 %

The GFT has a definite time-delay characteristic and is
adjustable in steps of 0.1, 0.2, 0.3, 0.4, 0.8 s.  Total clearing
time is +50 ms and resettable time is –20 ms for the preset
time delay.

GFT characteristics

Pick-up current (A): [IG]

Time-delay (S): [TG]

GFT specifications

Rating (A) Type

2500

2000

1600

1250

1000

800

630

UXOY0007A

UXOY0006A

UXOY0005A

UXOY0004A

UXOY0003A

UXOY0002A

UXOY0001A

Rating (A) A B C D E F

hole dia
D

H CH M N

2500-1000

800-630

140

105

110

100

50

40

10

8

80

50

85

75

145

110

75

57

85

50

35

20
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TemBreak electronic type with ground fault

7

External neutral sensor (4th CT)

The direction of 4th CT

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

The position and direction of 4th CT

LINE

M
E

N
 

L
IN

K

LOAD

THE POSITION OF 4TH CT.

3 PHASE SUPPLY

EARTH BAR

NEUTRAL BAR
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Trip indicators

The LEDs when lit, indicate which trip function tripped the breaker
eg, long-time-delay (LTD), short-time delay/ instantaneous
(STD/INST) or ground fault (GFT) (control power required).

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

Notes: For dimensions of XS/XH800SE and PE refer to pages 7 - 40 and 7 - 41, add dimensions of OCR controller and trip indication box (above).

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

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

Trip indicator display (1250 AF and above)

Trip indicator display (400 AF to 800 AF) and OCR controller example: XS, XH400
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OCR controller (PTA and trip indication)

7

Dimension table (mm)OCR controller mounting position

Ampere
frame 

Type of 
MCCB

With UVT
controller

Without UVT
controller

B

400

630

800

1250

1600

2000

2500

XS400

XH400/TL400NE

XS630/XV

XH630

XS800/XV

XH800

XS1250SE/XV

XS1600SE/TL-NE

XS2000NE

XS2500NE

34

34

64

64

64

64

51

51

54

54

97

97

151

151

151

151

114

114

180

180

48

48

60

60

60

60

72

92

115

115

A

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

OCR controller (PTA and trip indication) OCR controller dimensions
(Installed external to the breaker)

Control power source
Rated voltage 100-120 V AC or 200-240 V AC
Consumption 2 VA

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

OCR controller specifications

OCR controller connection diagram 1) 2)

Notes: 1) Standard torque for the terminal screws M3.5 – 0.88~1.18 Nm (9~12 Kgf.cm).
2) Connected cable size – Max 2.0 mm2.
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XS400, XH400, TL400NE, XV400
Time/Current curves

Time/current characteristic curves Time/current characteristic curves

Overcurrent tripping characteristics

XS630, XH630, XS800, 
XH800, XV630, XV800

CT rated current (A) (In)

Base current setting (A) (I0)

Long time-delay pick-up current (A): (I1)

Long time-delay time settings (S) (T1)

Short time-delay pick-up current (A): (I2)

Short time-delay time settings (S) (T2)

Instantaneous trip pick-up current (A) (I3)

• Pre-trip alarm pick-up current (A) (IP)

• Pre-trip alarm time setting (S) (TP)

250, 400

(In) x (0.63-0.8-1.0)

(IO) x (0.8-0.85-0.9-0.95-1.0) Non-tripping at

(I1) setting x 105 % and below. Tripping at 

125 % and above.

(5-10-15-20-30) at (I1) x 600 % current.

Setting tolerance ± 20 %

(IO) x (2-4-6-8-10) Setting tolerance ± 15 %

Opening time (0.1, 0.15, 0.2, 0.25, 0.3) in the

definite time-delay. Total clearing time is +50

ms and resettable time - 20 ms for the time-

delay setting

Continuously adjustable from (IO) x (3 to 12)

Setting tolerance ± 20 %

(I1) x (0.7, 0.8, 0.9, 1.0) Setting tolerance ± 10 %

40 fixed definite time-delay. Setting tolerance
± 10 %

Overcurrent tripping characteristics

CT rated current (A) (In)

Base current setting (A) (Io)

Long time-delay pick-up current (A): (I1)

Long time-delay time settings (S) (T1)

Short time-delay pick-up current (A): (I2)

Short time-delay time settings (S) (T2)

Instantaneous trip pick-up current (A) (I3)

 Pre-trip alarm pick-up current (A) (IP)

 Pre-trip alarm time setting (S) (TP)

 Ground fault trip pick-up current (A) (IG)

 Ground fault trip time setting (S) (TG)

630, 800

(In) x (0.63-0.8-1.0)

(Io) x (0.8-0.85-0.9-0.95-1.0) Non-tripping at (I1)

setting x 105 % and below. Tripping at 125 %

and above.

(5-10-15-20-30) at (I1) x 600 % current.

Setting tolerance ± 20 %

(Io) x (2-4-6-8-10) Setting tolerance ± 15%

Opening time (0.1, 0.15, 0.2, 0.25, 0.3) in the

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

and resettable time - 20 ms for the time-delay

setting

Continuously adjustable from (Io) x (3 to 12)

Setting tolerance ± 20 %

(I1) x (0.7, 0.8, 0.9, 1.0) Setting tolerance ± 10 %

40 fixed definite time-delay. Setting tolerance ± 10 %

Continuously adjustable from (In) x (0.1 to 0.4)

Setting tolerance ± 15 %

Opening time (0.1-0.2-0.3-0.4-0.8) in the definite

time-delay. Total clearing time is +50 ms and

resettable time is - 20 ms for the time-delay

settings

Note: • Optional.
Underlined values will be applied as standard ratings unless
otherwise specified when ordering.

Note: • Optional.
Underlined values will be applied as standard ratings unless
otherwise specified when ordering.
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MCCB Technical data
Time/Current curves – Mathematical analysis

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

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

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

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

(I2-1). t = k

where ‘k’ is a constant. To determine k, the calibration point of the LTD
should be used, i.e. t = T1 at I1 = 6 (600 %).

IEC - 60947 - 2 states that a breaker must not trip below 105 % of its
rated current, and always trip at 130 % of its rated current. 
Terasaki microprocesssor MCCBs however are calibrated to trip between 
105 % and 125 %, giving them a higher degree of accuracy. If the middle
point is taken then the pick-up of the MCCB is 115 % of its rated current. 

The STD and INST parts of the curve can be drawn more easily as they are
simply a series of horizontal and vertical lines determined by the I2 and T2

settings for the STD, and I3 setting for the INST.

Example

If we assume that we have:

XS1250SE with 1250A CTs and

I0 = 1, I1 = 0.8, T1 = 30 secs,

I2 = 8, T2 = 0.2 sec and

I3 = 12 (dial setting on OCR)

then the characteristic curve can be constructed as follows.

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

k = (I2 - 1)  t = (62 - 1)  30 = 1050

giving the characteristic equation:

(I2 - 1)  t = 1050

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

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

t = 1050 = 1050 = 70 secs

(I2 - 1) (42 - 1)

The STD and INST can be constructed as follows with

I2 = In x I0 x I2

I3 = In x I0 x I3

Please note that 20 ms is taken as an average time for the INST trip of the
MCCB as it is the maximum time it will take the MCCB to trip. In practice
the breaker will open much faster, particularly at high faults where the
current limiting qualities of the MCCB become more effective.

Fig. 1

Innovators in Protection Technology
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MCCB Technical data
OCR checker, inspection and maintenance

7
Power source

Power consumption

Application

Measurement of set

current values

Measurement of tripping

time values

Outline dimensions (mm)

Weight

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

30 VA

LTD function check (set current and trip time values)

STD function check (set current and trip time values)

INST function check (set current value)

GFT function check (set current and trip time values)

Display 3-digit digital display

Range 0-900 mA

Range 0.00-99.9 seconds

200 W x 84 H x 130 D

2.7 kg

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

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

Innovators in Protection Technology
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TemCurve
Selectivity Analysis Software

For further information please contact your local NHP office or agent.

NOWwith AutoCAD output and

complete device listing

Our objective is to provide you with the tools

necessary to ensure your time is managed as

effectively and efficiently as possible.

TemCurve has been developed wholly by NHP for

the Australian market, but will also be used

within the Terasaki organisation throughout the

world.

Circuit breaker selection and set-up can be a

laborious and time-consuming task. NHP has

ensured that TemCurve 4.0, for “WindowsTM 98,

2000, NT and XP is now even simpler to operate.

Hence, accurate results can be gained in a

matter of minutes.

The database within TemCurve holds the

characteristic curves for all Terasaki devices

presently available from NHP. In addition to

this, the extensive database of non-Terasaki

devices allows you to produce accurate grading

from the transformer primary side to the point of

final distribution.

High quality prints can be output, including the

characteristic curves for each chosen device,

as well as a complete list of device settings.
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MCCB Technical data
TemBreak 800 AF XS800, XH800

Outline dimensions (mm)
ASL: Arrangement standard line
HL: Handle frame centre line

Front connected (standard)

Plug-in (optional)

Drilling plan

Rear connected (optional) Panel cut-out

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

Drilling plan

Drilling planMounting block

Details for
connection

Innovators in Protection Technology
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MCCB Technical data
Motor operators (XMC type) for XS630, XH630, 
XS800, XH800

7

Outline dimensions (mm)
Front connected (standard)

Plug-in (optional)

Rear connected (optional)

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

A (mm)Types
10
8

B (mm)
3 pole N pole
36 36
36 36

XH,  XV, XS800NE
XH,  XV, XS630NE

Drilling plan

Panel cut-out

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

Drilling plan

Mounting blockDetails for
connection

Drilling plan

ASL: Arrangement standard line
HL: Handle frame centre line

Innovators in Protection Technology

XS800, 
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MCCB Technical data

7

Notes: Standard terminal arrangements.
125 - 1600 front connection.
2000 and above rear connection.
1) Watts loss figures are for 3 poles.

e.g. An XH125NJ operating at 125 A, will have a total watts loss of 41 watts.
2) Watts loss values are approximate and will vary according to ambient conditions and switchboard construction.

AC power watts loss – 3 Pole MCCBs

Innovators in Protection Technology
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POWERCAD
TM

NHP and PowerCad -
working together

PowerCad has established itself as the standard for electrical engineering design software
for electrical engineering building services.
PowerCad contains a suite of electrical design software which provides solutions ranging
from basic cable sizing up to complete electrical design and modelling. There are 5
software packages which have a stepped level of features. These are: QuickCable-LT™,
QuickCable™, PowerCalc™, PowerCalc-H™, while the final and most powerful version 
is called PowerCad-5™.

The above is a typical screen representation providing a circuit
schematic, along with an open window showing a protective
device picture, its various device OCR settings, Cat. No, and
other device details.

PowerCad 5 - application
Starting with a network single line diagram, the
designer is able to assign the loads in the system from
which the software calculates maximum demands,
determines the appropriate cable sizes, and selects
suitable protective devices and can finally undertake a
powerful harmonic modelling function of the entire
system. In order for the software to accurately model
the protective devices in the system, PowerCad
includes various device characteristic data as a library
within its software, including Terasaki circuit breakers.

PowerCad-5™
design software 

now includes 
Terasaki circuit

breakers

PowerCad 5 features:
● Maximum demand 
● Cable sizing 
● Conduit sizing
● Fault-loop impedance  
● Cable voltage drop calculations
● Cable thermal stress 
● Short circuit calculations
● Let-through energy 
● Harmonic analysis
● Harmonic mitigation
● Power factor correction
● Network resonance
● L.V. Distribution Network Modelling
● Single Line diagram
● Single Line diagram export to AutoCad
● AutoCad interface for loads input
● Automatic mains & submains cable 

selections
● Automatic final subcircuit cable sizing
● Circuit breaker selection
● Co-ordination time-current curves
● Co-ordination curve on screen CB 

adjustment
● Substation sizing
● Motor Libraries and light fitting
● Luminare Libraries
● Extensive reporting with print 

preview
● Direct online support
● Standards AS/NZS, IEC, BS and CP5
● Generator sizing
● Harmonic active filtering
● Reactor passive filtering
● Transfer switches

Power Distributio

n

Note: PowerCad is a product of PowerCad Software Pty Ltd. 
Purchases of this software can be obtained from 
PowerCad. www.powercad.com.au

7 - 52
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7

T1HS / T2HS Handles
For Terasaki moulded case circuit breakers

Features
IP 55 rated plastic handle
Suitable for MCCBs 0.7 A to 1600 AF
Long variable depth shaft supplied standard
Heavy duty METAL locking lever standard
Internal door interlocking components are metal
All handles mount in a 31 - 37 mm hole
Short lever handles on MCCBs to 250 A, longer 
types 400 - 1600 A (short handles optional for 400/630 A)
100 mm2 escutcheon plates are optional
Handles are padlockable in the OFF position as standard
ON padlocking optional via on site handle modification
Accepts up to three 4 - 8 mm locks or multi lock devices
Door opens when handle is switched to OFF position
Door will not open when handle is padlocked OFF
Door defeat function standard
Door defeat non functional when padlocked OFF
Padlock option for handle mechanism mounted on MCCB
All handle mechanisms allow MCCB dial setting viewing and access
For IP 65 applications T1HP/T2HP handles are available

Field applications
General and heavy duty applications
Applications requiring padlocking
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

T2HS25R5GMGrey handle: T2HS12R5GM T2HS40R5GM

125AF 250AF 400 /

T1HS80R5GM

E125NJ

S125GJ E250NJ

S400GJ

XS /
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7

Panel mount external operating handle
Type T1HS/T2HS

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
T2HS12R5GM
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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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7

Panel mount external operating handles
Type T1HS/T2HS

T2HS12, T2HS25

Locking peg

Shaft support cone
(standard)

Metal lock lever
(standard)

ON indicator

Shaft support
cylinder (standard)

T2HS40

T1HS80 T1HSX6 / T1HSX6

125/250 MCCB shown125/250 M

T2HS12, T2HS25

T2HS40

T1HS80
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7

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.

h E125NJ, , S125GJ, 
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TemBreak 2 MCCB accessories
T1HS / T2HS Handle dimensions (mm)

T2HS handle with S160NJ, S160GJ, E250NJ, S250NJ,
S250GJ and ZS250GJ MCCB

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.

, E250NJ, 
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TemBreak 2 MCCB accessories
T1HS / T2HS Handle dimensions (mm)

T2HS handle with E400NJ, S400CJ, S400NJ, S400NE,
S400GJ, S400GE, E630NE, S630CE, S630GE MCCB

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 (264+7) 271, without it is
(182+25) 207 mm. Using special shaft ‘T2HS400SHAFT’, this can be
reduced to (182+6) 188 mm.

2. Cut plastic sleeve to length ‘B’ determined by . B=A–(182+74+7).
3. Cut shaft to length ‘C’ determined by C=(A+23)–156.

S400GJ, 
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TemBreak 2 MCCB accessories
T1HS / T2HS Handle dimensions (mm)

T1HS handle with XS/XH 630 - 800, MCCBs

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 (289+7) 296, without it is
(208+25) 233 mm. Using special shaft ‘T2HS400SHAFT’, this can be
reduced to (208+6) 214 mm.

2. Cut plastic sleeve to length ‘B’ determined by . B=A–(208+73+7).
3. Cut shaft to length ‘C’ determined by C=(A+23)–181.

h XS/ - 800, 
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Terminal covers are used to prevent direct contact with live circuit breaker terminations. They also provide
additional insulation, to reduce the possibility of a short circuit between phases or to earth, when large
conductors are used.  

General features
Terminal covers require no tools for installation
All terminal covers have an IP 20 ingress
protection rating
Terminal covers are ordered individually. Two
terminal covers are required to cover both the
line and load terminals of an MCCB. Each cover
can either be fitted to the top or bottom of the
MCCB
Terminal covers have an instrument probe
access hole of 4 mm diameter  on  each phase.

7 - 79

7

Terminal cover lock with lead seal

Instrument
probe access

holes

Earth barrier fitted to rear of terminal cover

Options
A terminal cover lock allows an anti-tampering seal to be added.
An earth barrier can be added to terminal covers for front connection, which provides
insulation at the rear of the terminations.

Terminal covers

TemBreak 2 MCCB accessories
Insulation barriers, terminal covers 
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MCCB Fitted with
interpole barriers
on both ends

Interpole barriers 
between adjacent 
MCCBs

Terminal covers for rear connection

TemBreak 2 MCCB accessories
Insulation barriers, terminal covers (cont) 

Interpole barriers (T2 BA)
Interpole barriers provide maximum insulation between phases at the
terminals of the MCCB. They cannot be fitted at the same time as any
of the terminal covers. Interpole barriers for use on one end of the
MCCB are supplied as standard. Additional interpole barriers can be
ordered individually and can easily be fitted to either end of an
MCCB.
MCCB moulds have also been designed to accept an additional
interpole barrier between two adjacent MCCBs.

Terminal covers for front connection (T2 CF)
Terminal covers for front connection are designed to cover the
exposed live parts of conductors terminated on the MCCB.
Terminal covers are clip-on, and require no tools. For the 125 A and
250 A MCCBs, ‘short’ covers and longer, standard covers, are available.
Rear insulation inserts are available for protection against earthing.

Flush terminal covers (T2 CS)
Flush terminal covers are useful for increasing the ingress protection
rating at the terminals, without increasing the overall length. They
can be used with busbar and for direct entry of stranded cable (with
solderless cable clamp terminals). 
Flush terminal covers are identical to rear terminal covers for the 400
A and 630 A models. The user can remove a section of the rear
terminal cover to allow entry of the conductor.

Terminal covers for rear connection (T2 CR)
Terminal covers for rear connection can be used on MCCBs fitted with
rear connections (RP) or plug-in connections (PM). They prevent
access to the terminals from the front and top.

Flush terminal covers

125 / 160 / 250 A covers

(T2 CF)

(T2 CR)

s (T2 CS)
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TemBreak 2 MCCB accessories 
Terminal covers and interpole barriers
Dimensions (mm)

E125, S125, ZS125

S160
E250, S250 (except S250-PE)
ZS250
H125, L125, H160, L160
H250, L250, S250-PE
E400, S400
E630NE, S630CE, S630GE

H400, L400

Breaker
Front (long) 
Front (short)
Tunnel clamp 
Front 1) (long)
Front (short) 1)
Tunnel clamp
Front 1)
Tunnel clamp
Front (wide)
Front (wide)
Front (narrow) 1)
Tunnel clamp 
Front (wide)
Tunnel clamp 

A
3P 4PConnection

30
—
30
35
—
35
—
—
—
—
—
—
—
—

90
90
90
105
105
105
105
105
140
180
140
140
180
140

120
120
120
140
140
140
140
140
185
240
185
185
240
185

1P
B
3P 4P

40
—
2.5
55
—
2.5
—
—
—
—
—
—
—
—

40
22
2.5
55
30
2.5
55
2.5
110
110
80
3

110
3

40
22
2.5
55
30
2.5
55
2.5
110
114
85
3

114
3

1P
D
3P 4P

46
—
60
52
—

49.5
—
—
—
—
—
—
—
—

46
46

59.5
52
52

59.5
87

59.5
96
96
93
93
96
93

46
46

59.5
52
52

59.5
87

59.5
98
98
93
93
98
93

1P
C
3P 4P

48
—

62.5
54
—
63
—
—
—
—
—
—
—
—

48
48
61
54
54
61
89
96
97
97
134
97
134
134

48
48
61
54
54
61
89
96
99
99
134
97
136
134

1P
B1

3P 4P
—
—
6
—
—
6
—
4.5
—
—
—
4.5
—
4.5

E125, S125, ZS125

S160, ZS250
E250, S250 (except S250-PE)
H125, L125, H160, L160
H250, L250, S250-PE
E400, S400
H400, L400

Breaker
A

3 pole     4 pole B
90

105

105

140

120

140

140

185

2

2

2

3

C D
6

6

6

4.5

41.5

41.5

77.5

97

40.5

39.5

39.5

93

B1

E125, S125

S160
E250, S250 (except S250-PE)
H125, L125, H160, L160
H250, L250, S250-PE
E400, S400, E630, S630
H400, L400

Breaker A
47

100

100

110

53

53

88

95

B

Terminal covers for front connected MCCBs 
(T2 CF)

Terminal covers for tunnel clamp terminal MCCBs
(T2 CS)

Terminal covers for rear connected and plug-in type MCCBs 
(T2 CR)

Note: 1) Not applicable when flat bars (FB) are fitted.

Dimensions (in mm) Dimensions (in mm)

Dimensions (in mm)

Interpole barriers 
(T2 BA)

(T2 CF) (T2 CS)

(T2 CR)
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Terminal cover mounting procedure 125-250 A

• When removing, remove the items in reverse order of mounting.

TemBreak 2 MCCB accessories
TemBreak 2 Terminal cover fitting

Terminal cover mounting procedure 400-630 A

• When removing, remove the items in reverse order of mounting.

TemBreak 2 Interpole barriers 125-630 A

Interpole barrier mounting procedure 125-250 A

• When removing, remove the items in reverse order of mounting.

Interpole barrier mounting procedure 400-630 A

b
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Application and installation data
NHP TemPlug assembly type T2UPX3125
To suit E-125NJ, S-125NJ/GJ, ZS125GJ TemBreak 2 MCCBs

TemPlug parts list Assembly instructions/mounting

Fig 1.
1. Fit S125 TemPlug terminal cover (8) to TemPlug (1)
2. Assemble TemPlug to MCCB (5) with MCCB tag screws (10) Torque: 7.8-12 Nm

Fig 2.
3. Place extended terminal cover (6) onto MCCB and slide down onto temPlug

terminal cover (8) 
4. Slide terminal cover locking clip (7) into terminal cover to secure in

position

Fig 3.
5. TemPlug mounting – panel cut-out 

Fig 4.
6. Place TemPlug onto mounting panel, locating the 5 mm spacers (9) on the

underside of the breaker 
Hint: Locate the 5 mm spacer on the mounting panel with double-sided tape

7. Fasten MCCB onto the mounting plate with M4x55 mm screw assemblies
(2)(3)(4)

8. Fasten TemPlug onto mounting plate with M5 screws - (NOT SUPPLIED)

Item No. Qty Description
1 1 S125 TemPlug
2 2 Screw : Pan - M4.0 x 55.0 mm
3 2 Washer : Single coil - M4.0 x 1.8 mm
4 2 Washer : Plain - M4.0 x 1.0 mm
5 1 3 Pole TemBreak 2 MCCB
6 1 Extended terminal cover T2CF123SSBNA
7 1 Terminal cover locking clip T2CF00L
8 1 S125 TemPlug terminal cover
9 2 5 mm Spacer
10 3 MCCB Tag screw - supplied with breaker

Applicable breaker S125

Figure 1

Figure 2
Figure 4

Completed TemPlug assembly

Figure 3
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Application and installation data
NHP TemPlug assembly type T2UPX3250
To suit E-250NJ, S-250NJ/GJ, ZS250GJ TemBreak 2 MCCBs

TemPlug parts list Assembly instructions/mounting

Fig 1.
1. Fit S250 TemPlug terminal cover (7) to TemPlug (1)
2. Assemble TemPlug to MCCB (2) with MCCB tag screws (9) Torque: 7.8-12 Nm

Fig 2.
3. Place extended terminal cover (3) onto MCCB and slide down onto temPlug

terminal cover (7)
4. Slide Terminal cover locking clip (10) into terminal cover to secure in

position

Fig 3.
5. TemPlug mounting – panel cut-out 

Fig 4.
6. Place TemPlug onto the mounting panel, locating the 5 mm spacers (8) on

the underside of the breaker
Hint: Locate the 5 mm spacer on the mounting panel with double-sided tape

7. Fasten MCCB onto the mounting plate with M4x55 mm screw assemblies
(4)(5)(6)

8. Fasten TemPlug onto the mounting plate with M5 screws - (NOT SUPPLIED)

Figure 1

Figure 2
Figure 4

Completed TemPlug assembly

Figure 3

(Not S250 PE 1)

Note: 1) Refer NHP for S250PE TemPlug details (T2UPXE3250)
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Application and installation data
NHP TemPlug assembly type T2UPX3250
to suit S250PE TemBreak 2 MCCBs

Assembly instructions

Fig. 1
1.Fit S250PE Templug terminal cover (6) to
Templug (2)
2.Assemble Templug to MCCB (1) with MCCB tag
screws (8) Torque: 7.8-12Nm

Fig. 2
3. Locate extended terminal cover (10) onto
MCCB and slide down onto templug terminal
cover (6)

Fig. 3
5. Cut out Templug mounting panel

Fig. 4
6. Place templug onto mounting panel, locating
5mm spacers (7) on underside of MCCB. Hint:
Locate 5mm spacer on mounting panel with
double sided tape.

7. Fasten MCCB onto mounting plate with
M4x55mm screw assemblies (3)(4)(5)

8. Fasten Templug onto Mounting plate with M5
screws (typical) - NOT SUPPLIED.

Figure 1
8

6

1

2

Figure 2
10

9

4 off tapped
M4x0.7

Figure 3
11.0

17
0

126

184.5

2 off tapped M5x0.8
(typical)

Figure 4

M5 fastener
(Not supplied)

Mounting Panel

7

53 4

Completed Templug Assembly

Item No. Qty Description
1 1 MCCB 3 Pole TemBreak 2 - Terasaki
2 1 S250PE Templug
3 4 Screw : Pan - M4.0 x 90
4 4 Washer : Single Coil - M4.0 x 1.8
5 4 Washer : Plain - M4.0 x 1.0
6 1 S250PE Templug Terminal Cover
7 4 5mm Spacer
8 3 MCCB Tag Screw - Terasaki*
9 1 Terminal Cover Locking Clip T2CF00L
10 1 Extended Terminal Cover T2CF253LLNG

S250PE Templug Parts list

* Supplied with MCCB
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Application and installation data
NHP TemPlug assembly type T2UPX3400
To suit E-400NJ/S-400NJ/CJ/NE/GJ/GE TemBreak 2 MCCBs

TemPlug parts list Assembly instructions/mounting

Fig 1.
1. Fit S400 TemPlug terminal cover (5) to TemPlug (1)
2. Assemble TemPlug to MCCB (2) with MCCB tag screws (6) Torque: 13.7-22 Nm

Fig 2.
3. Place square cut-outs from flush terminal cover (3) as shown

Fig 3.
4. Place flush terminal cover (3) onto MCCB and slide down onto TemPlug

terminal cover (5)

Fig 4.
5. TemPlug mounting – panel cut-out 

Fig 5.
6. Place TemPlug onto the mounting panel, locating the 5 mm spacers (4) on

the underside of the breaker
Hint: Locate the 5 mm spacer on the mounting panel with double-sided tape

7. Fasten MCCB onto the mounting plate with M6x100 mm (7) screws supplied
with MCCB.

8. Fasten TemPlug onto the mounting plate with M5 screws - (NOT SUPPLIED)

Figure 1

Figure 2
Figure 5

Completed TemPlug assembly

Figure 3

Figure 4
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Application and installation data
NHP TemPlug assembly type T2UPX3630
To suit E-630NE/S-630CE/GE TemBreak 2 MCCBs

TemPlug parts list Assembly instructions/mounting

Fig 1.
1. Assemble S630 attached busbar (5) onto S630 TemPlug (1) with M10x30

socket screws & washers (6) (7) (8)
2. Fasten assembly to MCCB (3) using M10x30 Socket screws & washers

(6) (7) (8) Note: M10x30 socket screw torque: 13.7 - 22 Nm

Fig 2.
3. Cut two (2) interpole barriers (9) to the dimensions shown

Fig 3.
4. Insert the two (2) interpole barriers (9) onto MCCB.
5. Place the S630 TemPlug terminal cover (4) over terminals.

Fig 4.
6. TemPlug mounting – panel cut-out 

Fig 5.
7. Place TemPlug onto the mounting panel, locating the 5 mm spacers (2)

on the underside of the breaker
Hint: Locate the 5 mm spacer on the mounting panel with double-sided
tape

8. Fasten MCCB onto the mounting plate with M6x100 mm screw assembly
(10) supplied with MCCB

9. Fasten TemPlug onto the mounting plate with M5 screws - (NOT SUPPLIED)

Figure 1

Figure 2
Figure 5

Completed TemPlug assembly

Figure 3

Figure 4
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T2UP Templug Dimensions (mm)

Templug with E125, S125

Templug with E160, E250, S250NJ/ GJ Templug with S250PE
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T2UP Templug Dimensions (mm)

Templug with E400, S400 Templug with E630, S630

Templug with XS630, XH630, XS800, XH800
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The Allen-Bradley Guardmaster - Prosafe™ bolt interlocks are designed to allow
access to hazardous areas when an appropriate key is inserted into the interlock.
These bolt interlocks are manufactured in 316L stainless steel to provide a
rugged, industrial grade method of helping prevent access through gates. 
The single bolt interlock is designed to be used to access hazardous areas where
partial body exposure is required.  

Features
316 Stainless steel construction
Single key units
Direct drive push/pull operation
Replaceable code barrels
Fitted with tamper resistant screws
Weatherproof stainless steel dust cap is standard (HS handles are IP 55)
Can be used with Terasaki MCCBs XM30PB, 125A to 1600A TemBreak 1 or 2
A similar version with a rear rotary shaft is used with Terasaki ACB’s 
Can be used with Socomec load break and fuse switches 1)

Ordering a Trapped key interlock - example 
Keys are not supplied with switches. Keys must be ordered separately.
1499 7702 cam kits include 2 cams. One for up, down, left, right mounting,
and one for 4-way diagonal mounting. 8 positions in all. 

7 - 102

7

Allen-Bradley Guardmaster - Prosafe™ 
Trapped key interlocks 

TKNHP lock kits for HS handles
Shot bolt Sw. only Key only Key Code
TKNHPAA TKNHPKEYAA AA
TKNHPBA TKNHPKEYBA BA
TKNHPCA TKNHPKEYCA CA
TKNHPDA TKNHPKEYDA DA
TKNHPEA TKNHPKEYEA EA
TKNHPFA TKNHPKEYFA FA
TKNHPGA TKNHPKEYGA GA
TKNHPHA TKNHPKEYHA HA
TKNHPIA TKNHPKEYIA IA
TKNHPJA TKNHPKEYJA JA
TKNHPKA TKNHPKEYKA KA
TKNHPLA TKNHPKEYLA LA
TKNHPMA TKNHPKEYMA MA
TKNHPNA TKNHPKEYNA NA
TKNHPPA TKNHPKEYPA PA
TKNHPRA TKNHPKEYRA RA
TKNHPSA TKNHPKEYSA SA
TKNHPTA TKNHPKEYTA TA
TKNHPUA TKNHPKEYUA UA
TKNHPVA TKNHPKEYVA VA
TKNHPWA TKNHPKEYWA WA
TKNHPXA TKNHPKEYXA XA
TKNHPYA TKNHPKEYYA YA
TKNHPZA TKNHPKEYZA ZA

Specifications
Standards & Approvals AS/NZS 4024.1, CE
Operating Temperature -40°C to +200°C
Mechanical Operations 100,000
Max. Shear Force to Key 15.1 kN
Max. Torque to Key 14 Nm
Humidity 95% RH
Weight (SBL) 0.60 kg
Material 316L Stainless Steel
Bolt 15 mm (0.59 in) Ø

For use with T1HS / T1HS extension handles and Terasaki Moulded Case Circuit Breakers

Shot bolt lock for HS handles code AA

Standard key AA

Cam kit for T2HS handle shafts 1)

Key codes A to Z are available, refer table below.

TKNHPAA

TKNHPKEYAA

14997702

Description Cat No.

Notes: 1) Cam 1499 7702:  Can be used with Fortress, Haake, and Castell trapped key interlocks.
Can be used with Socomec S1, S2, S3 and S4 handles. Installation assembly is identical to T1HS/T2HS handles.
Cannot be used with T1HP / T2HP handles.

Dimensions in mm (inches)
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Allen-Bradley Guardmaster - Prosafe™ 
Trapped key interlocks 

For use with T1HS / T1HS extension handles and Terasaki Moulded Case Circuit Breakers 

Typical application examples

Supply 1

Basic Manual Changeover
Only 1 device can be closed at any time

Supply 2

Load

AA AA

Supply 2 off “AA” locks
and 1 off “AA” key

Supply 1

Basic Manual Changeover
Only 1 device can be closed at any time

Supply 2

Load 1

Bus-tie

Load 2

AA

AA

AA

Supply 3 off “AA” locks
and 2 off “AA” keys

T2HS handle with
Prosafe trapped key

interlock

For multiple bus-tie applications
refer Transfer Switch section 8.
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Allen-Bradley Guardmaster - Prosafe™ 
Trapped key interlocks 

For use with T1HS / T1HS extension handles and Terasaki Moulded Case Circuit Breakers

Assembly & installation

1. Cut out front of door panel and mount handle as
per handle instructions.

2. Place 2 off M5 x 50 mm screws (4) through cap rings
(7) and ∅ 6 mm holes in door panel.

3. On rear of door panel, position bolt interlock (1) over
screw threads and fasten with nuts (5) and washers (6).

4. Remove section of locking cam at 45° to shaft as
shown. Install cam on switch shaft as per instructions.

5. Place black cap (8) over screw head on front of door
panel. Fit weatherproof dust cap (2) over bolt interlock
and secure on underside with grub screw.

T1HS / T2HS handle

Side
View

Remove section
from locking cam

Secure onto shaft
with screw

TKNHP Part List

Item Part
No. No. Qty. Description

1 1 Bolt interlock - Allen Bradley

2 1 Weatherproof dust cap

3 1 Bolt interlock fixing plate

4 2 Screw: cheese HD ZP - M5 x 50

5 2 Nut: standard ZP - M5

6 2 Washer: internal teeth ZP - M5

7 2 Cap ring 5 mm - natural

8 2 Cap 5 mm - black

440TMSBLE10XX

440T-ASFC10XX

TKNHPFPLATE

M5X50CH

M5NUT

M5THWSR

006 1051 000 01

006 1052 599 01
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1 - 2

Miniature circuit breakers Safe-T & Din-T

Standard 1)

No. poles & module width

Mounting 

Current ratings

Short circuit rating (kA)

Curve types

Rated AC voltage 1P/2,3,4P

Rated DC voltage

Sealable in ON-Off position

Trip-free mechanism

Centre trip position
Padlock facility- non captive

Padlock facility- captive

Busbar connection- On-top

Busbar connection- OFF-bottom

Terminal size- On-top

Terminal size- OFF-bottom

AS 3111 / AS 2184

1P - 25 mm 

2P - 50 mm

3P - 75 mm

4P - 100 mm

Clip tray

6 A - 100 A

6 kA

General

240/415 V

250 V -2P  5 kA

No

Yes

Yes

Yes

Yes
Fork

Fork

-

-

Safe-T

AS/NZS 60898

1P - 18 mm

2P - 36 mm

3P - 54 mm  

DIN rail

2 A - 63 A

6 kA

C & D

240/415 V

48 V 1P

110 V 2P series

Yes

Yes

No
Yes

Yes

Pin

Fork/Pin
35 mm2

35 mm2

DIN-T6

AS/NZS 60947-2

1P - 18 mm

2P - 36 mm

3P - 54 mm

4P - 72 mm

DIN rail

0.5 A - 63 A

10 kA

B, C & D

240/415 V

48 V 1P

110 V 2P series

Yes

Yes

No

Yes

Yes

Pin
Fork/Pin
35 mm2

35 mm2

Din-T10Miniature Circuit Breakers

Innovators in Protection Technology

Notes: 1)  UL listed MCB refer to NHP.

DIN-T6 Din-T10
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1

AS/NZS 60947-2

1P - 18 mm

2P - 36 mm

3P - 54 mm

4P - 72 mm

DIN rail

0.5 A - 63 A 

15k A - 50 kA

C

240/415 V

48 V 1P

110 V 2P series

Yes

Yes

No

Yes

Yes

Pin
Fork/Pin
35 mm2

35 mm2

Din-T15

AS/NZS 60947-2

1P - 27 mm

2P - 54 mm

3P - 81 mm

4P - 108 mm

DIN rail

80 A-125 A

10 kA

C & D

240/415 V

125 V 2P series

250 V 4P series

Yes

Yes

No

Yes

Yes

Pin
Pin

70 mm2

70 mm2

Din-T10H

AS/NZS 60898

1P + 1P - 18 mm

2P - 18 mm

3P - 36 mm

4P - 36 mm

DIN rail

2A-40 A

6 kA

C

240/415 V

-

Yes

Yes

No

Yes

No
Pin

Pin
16 mm2

16 mm2

Din-T 2-in-1

AS/NZS 60898

1P- 18 mm

2P- 36 mm

4P- 81 mm

DIN rail

0.5A-63 A

6 kA T15

B & C

240/415 V

250 V 1P

500 V 2P 

880 V 4P series

Yes

Yes

No

Yes

Yes
Fork/Pin

Fork/Pin
35 mm2

35 mm2

Din-T DC

AS/NZS 60898

1P- 18 mm

3P- 54 mm    

DIN rail

6A-63 A

6 kA

C

240/415 V

-

Yes

Yes

No

Yes

No

-
Pin
4 mm2 6 A-20 A
35 mm2 25A - 63 A mm2

35 mm2

Din-T Easy-Fit

Innovators in Protection Technology
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1

Standard 1)

No. poles & module width

Mounting

Current ratings

Trip senstivity

Sensitivity type

Short circuit rating (kA)

Curve types

Rated AC voltage

Sealable in ON-Off position

Trip-free mechanism

Centre trip position

Padlock- non captive

Padlock- captive

Busbar connection- On-top

Busbar connection- OFF-bottom

Terminal size- On-top

Terminal size- OFF-bottom

AS3111 / AS3190

1P + N - 25 mm 

Clip tray

10 A, 16 A, 20 A

10 mA & 30 mA

AC

6 kA

General

240 V

No

Yes

Yes

No

Yes

Fork

Fork

-

-

Safe-T SRCB

AS/NZS 61008

2P - 36 mm, 4P - 72 mm

DIN rail

40 A, 63 A, 80 A, 100 A &

125 A

30 mA,100 mA

300 mA, 500 mA

AC, A, AI, S & B

Inc -10 kA MCB or fuse

backup

-

240 V/415 V

Yes

Yes

No

Yes

No

Pin

Fork/Pin

50 mm2

50 mm2

Din-Safe
DSRCD

AS/NZS 61009

1P + N - 18 mm

DIN rail

6 A, 10 A, 16 A,

20 A, 25 A & 32 A 

30 mA

AC & A

6 kA

B & C

240 V

Yes

Yes

No

Yes

No

-

Pin

16 mm2

35 mm2

Din-Safe
DSRCBS

Residual Current Devices

Miniature circuit breakers Safe-T & Din-T
Innovators in Protection Technology

Notes: 1)  UL listed MCB refer to NHP.
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1

AS/NZS 61009

1P + N - 18 mm

DIN rail 

6 A, 10 A, 16 A, 20 A,

25 A, 32 A & 40 A

10 mA & 30 mA

A

10 kA

C

240 V

Yes

Yes

No

Yes

Yes

-

Fork/Pin

25 mm2

35 mm2

Din-Safe
DSRCBH

AS/NZS 61009

2P - 36 mm

DIN rail

6 A, 10 A, 16 A, 20 A,

25 A, 32 A & 40 A

10 mA & 30 mA

AC & A

10 kA

C

110 V/240 V

Yes

Yes

No

Yes

Yes

Pin

Fork/Pin

25 mm2

35 mm2

Din-Safe
DSRCB

AS/NZS 61009

2P - 36 mm

DIN rail

6 A, 10 A, 16 A, 20 A,

25 A, 32 A & 40 A

10 mA & 30 mA

AC & A

10 kA

C

110 V/240 V

Yes

Yes

No

Yes

Yes

-

Fork/Pin

25 mm2

35 mm2

Din-Safe
DSRCB-P

AS 3190

1P + N, 3P & 3P + N

DIN rail

32 A, 63 A

30 mA, 100 mA

& 300 mA

AC & A

-

-

240 V/415 V

No

Yes

No

No

No

-

-

32 A- 16 mm2

63 A- 25 mm2

-

Din-Safe
DSRCM

AS/NZS 61008

2P - 36 mm, 4P - 72 mm

DIN rail

40 A, 63 A

30 mA

AC

Inc - 10 kA MCB or fuse

backup

-

240 V/415 V

Yes

Yes

No

Yes

No

-

Pin

50 mm2

50 mm2

Din-Safe Easy-fit

Innovators in Protection Technology

DSRCM
Din-Safe
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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:

After overcurrent or short circuit the fuse had to be replaced.
In the case of a circuit breaker a reset only 
is required.
Fuses could be replaced with different current ratings quite
easily to overcome apparent problems.
During overloads in three phase systems “single phasing” can
occur when just one fuse blows.  Especially for motor loads,
this is a great disadvantage.
Fuses deteriorate with age.
Fuses have higher wattage losses.

The introduction of circuit breakers brought advantages such as:

Less downtime – quick reset.
High circuit integrity due to different curve types and
difficulty in interchanging different MCBs versus fuse
cartridges.
Increased personal safety through lower risk of contact with
live parts.
Simultaneous trip of all phases in a three phase system.
No deterioration with age.
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)

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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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:

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

Innovators in Protection Technology
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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

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

DTCB6110C

DTCB6116C

DTCB6120C

DTCB6304C

DTCB6316C

DTCB6320C

DTCB6332C
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1

1 - 18

Miniature circuit breakers
Din-T10 series 10 kA MCB

Standard AS/NZS 60898 1)
Approval No. N17481
Current range 0.5 - 63 Amps 1, 2, 3 and 4 pole
Sealable and lockable handle
Modular design
Available in curve type B, C and D
Mounts on NC or CD chassis

Notes: 1) A range of UL standard MCBs is available on indent. (ref DTCBUL1O_ _ _ C).
2) 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.

1 pole 1 module

0.5

1

2

3

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB10105C

DTCB10101C

DTCB10102C

DTCB10103C

DTCB10104C

DTCB10106C

DTCB10110C

DTCB10113C

DTCB10116C

DTCB10120C

DTCB10125C

DTCB10132C

DTCB10140C

DTCB10150C

DTCB10163C

C – Curve 1)
5-10 In
Cat. No.

DTCB10105D

DTCB10101D

DTCB10102D

-

DTCB10104D

DTCB10106D

DTCB10110D

DTCB10113D

DTCB10116D

DTCB10120D

DTCB10125D

DTCB10132D

DTCB10140D

DTCB10150D

DTCB10163D

D – Curve
10-20 In
Cat. No.

2 pole 2 modules

0.5

1

2

4

6

10

13

16

20

25

32

40

50

63

DTCB10205C

DTCB10201C

DTCB10202C

DTCB10204C

DTCB10206C

DTCB10210C

DTCB10213C

DTCB10216C

DTCB10220C

DTCB10225C

DTCB10232C

DTCB10240C

DTCB10250C

DTCB10263C

-

-

-

-

-

DTCB10106B

DTCB10110B

DTCB10113B

DTCB10116B

DTCB10120B

DTCB10125B

DTCB10132B

DTCB10140B

DTCB10150B

DTCB10163B

B – Curve
3-5 In
Cat. No.

-

-

-

-

DTCB10206B

DTCB10210B

DTCB10213B

DTCB10216B

DTCB10220B

DTCB10225B

DTCB10232B

DTCB10240B

DTCB10250B

DTCB10263B

DTCB10205D

DTCB10201D

DTCB10202D

DTCB10204D

DTCB10206D

DTCB10210D

DTCB10213D

DTCB10216D

DTCB10220D

DTCB10225D

DTCB10232D

DTCB10240D

DTCB10250D

DTCB10263D

Add on RCD
Shunt trip
UVT
Auxiliary/alarm
Padlock bracket
Link bars & terminals

Enclosures
Busbar chassis

Technical data
Tripping characteristics 

Dimensions

Short circuit capacity 10 kA
In (A) 0.5 - 63

1 P
2 P
3 P
4 P

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

Use at DC
1 P

Short circuit
Max voltage

25 kA
48 V DC

2 P 2)

30 kA
110 V DC

i

Accessories

Technical data
Section 3
3 - 6, 3 - 8

3 - 24

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

Page

Page

DTCB10 
1 pole

i

i i

i

i

i

i

i i

i

i

Innovators in Protection Technology

i

DTCB10106C

DTCB10110C
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Din-T MCBs + RCDs Technical data
Tripping curves according to AS/NZS 60898

Innovators in Protection Technology

3

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

Curve D

Curve B Curve C
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3 - 7

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

Innovators in Protection Technology

3

MCB = Miniature Circuit Breaker

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

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

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

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

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

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

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

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

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

Innovators in Protection Technology

3

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

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

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

Calculation example

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

Calculation

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

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

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

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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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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1 - 28

1

Fitting of Din-T auxiliary and alarm switches 
or Din-T shunt are not affected and will 
function as normal.

The Din-Safe-M package contains all the necessary parts to combine the
earth leakage module and the Din-T MCB to form a combination MCB/RCD.

All parts required to complete this unit are supplied – including
protection caps, clips and assembly instruction sheet.

Din-Safe-M module and MCB combination offer the following functions:

Protection against earth leakage faults thus protecting against:
- indirect contact
- direct contact
- fire

Trip Sensitivities (I n):
- 30 mA                                                                                                                                                          
- 100 mA
- 300 mA

Short circuit protection.

Overload protection.

Operation
The combined Din-T MCB/Din-Safe-M earth leakage module has two
operating toggles which indicate the reason for the trip:

– When an overload or short circuit occurs the Din-T MCB will operate.  
In this case the Din-Safe-M toggle will remain in the ON position.

– If an earth leakage occurs both toggles will move to the OFF 
position.  In order to reset the MCB the Din-Safe-M unit must be 
reset first.

– In both instances – if the cause of the trip operation has not been
rectified, a trip operation will occur as soon as the MCB is turned to 
the ON position.  The trip free mechanism of the MCB ensures that a
successful trip operation takes place even when the toggle is held in 
the ON position.

Test button
The built-in test facility simulates an earth fault ensuring correct 
operation of MCB + RCD components.

Testing is recommended monthly.

DSRCM

DSRCM + 
DTCB10 MCB

Miniature circuit breakers
Din-Safe-M add-on earth leakage modules  

Innovators in Protection Technology

DSRCMDSRCM

DTCB10 MCB
DSRCM + 
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1
Miniature circuit breakers
Din-Safe-M add-on earth leakage modules 

Standard AS/NZS 3190
Approval No. N11974
Offers protection against overcurrent, earth leakage and short circuit
faults when added to Din-T MCB
Test button
Indication of trip position
Current ratings 32 and 63 amps

Tripping characteristics
Technical data
Dimensions

Section 3
Section 3
3 - 47

Notes: 1) 1 P+N and 3 P+N type supply neutral is connected by ‘pigtail’ cable.
2) Dimensions of Din-Safe-M unit only; add MCB dimensions for total installed width.
3) “MCB rating” refers to the max. MCB size the module can be fitted to.
4) A, B, C, D refers to dimensional diagrams refer page 3 - 47.
5) Not suitable for Din-T 10H.

Available on indent only.

30

100 

300 

63

63

63

1 P+N

3 P+N

3 P

1 P+N

3 P+N

3 P

1 P+N

3 P+N

3 P

2

3

3

2

3

3

2

3

3

DSRCM-63-30-1PN

DSRCM-63-30-3PN

DSRCM-63-30-3P

DSRCM-63-100-1PN

DSRCM-63-100-3PN

DSRCM-63-100-3P

DSRCM-63-300-1PN

DSRCM-63-300-3PN

DSRCM-63-300-3P

Din-Safe-M modules to suit Din-T6, 10 and 15 5)

DSRCM-32-30-1PN

DSRCM-32-30-3PN

DSRCM-32-100-1PN

DSRCM-32-100-3PN

DSRCM-32-300-1PN

DSRCM-32-300-3PN

Cat. No.

Technical data

1 P + N
3 P + N
3 P

Model

240/415 V AC
415 V AC
415 V AC

Voltage (V)
Technical data

Terminal capacity

up to 32
63

In (A)

16
25

(mm2)

+ =

30

100

300 

32

32

32

MCB
rating
(A) 3)

Sensitivity
(mA) 

1 P+N

3 P+N

1 P+N

3 P+N

1 P+N

3 P+N

No. of
Poles 1)

2

2

2

2

2

2

Width
Mods 2)

A

C

D

A

C

D

A

C

D

A

B

A

B

A

B

Dim. 4)

i

i

DSRCM

DSRCM DTCB10 After fitting

Page

Innovators in Protection Technology

DSRCM-32-30-3PN
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2 - 57 

 Standards AS/NZS 3439.1
 Current rating 250 A and 355 A
 Withstand rating 250 A/20 kA for 0.2 sec
 Withstand rating 355 A/25 kA for 0.3 sec
 Splayed busbar to suit 160 A and 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 & 355 A to suit Din-T MCBs (18 mm pole pitch) 2)

Pole capacity

12

18

24

30

36

42

48

54

60

72

78

84

96

355 A 
Cat. No. 1)

250 A 
Cat. No. 1)

CD-3-12/18-3U

CD-3-18/18-3U

CD-3-24/18-3U

CD-3-30/18-3U

CD-3-36/18-3U

CD-3-42/18-3U

CD-3-48/18-3U

CD-3-54/18-3U

CD-3-60/18-3U

CD-3-72/18-3U

CD-3-78/18-3U

CD-3-84/18-3U

CD-3-96/18-3U

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

CONCEPT Din-T – Hybrid suits Din-T and Din-T10H MCBs
(27/18 mm pole pitch)

CDH-3-6/12-27/18-3U

CDH-3-6/24-27/18-3U

CDH-3-6/36-27/18-3U

CDH-3-12/30-27/18-3U

CDH-3-12/42-27/18-3U

CDH-3-12/60-27/18-3U

Pole capacity
27 mm

355 A
Cat. No. 1)

Pole capacity
18 mm

6

6

6

12

12

12

12

24

36

30

42

60

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.
 2) Not suitable for CONCEPT economy Panelboards. Contact NHP for availability.
 ‘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.
 i  Available on indent only.

Dimensions 2 - 61 to 2 - 62

Technical data

3 pole CD chassis to suit Din-T MCBs

3 pole hybrid CD chassis to  

suit Din-T and Din-T10H MCBs

Page

Panelboards, loadcentres and accessories
Concept busbar chassis assemblies for Din-T MCBs

i

i

i

i

i

CD-2-72/18-3U
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2 - 61 

Panelboards, loadcentres and accessories
Dimensions (mm) (cont.)

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

380

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 250/355 A 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 if removing MCB from chassis.
   – Z = End of chassis metal pan.

CD-X-72/18-3U
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10 - 95GST not included

10

PSFBS323P

PSFBS633P

PSFBS1253P

PSFBS1603P

PSFBS1603PR

PSFBS2503PR

PSFBS4003PR

730.00

850.00

1000.00

1110.00

1390.00

2330.00

2920.00

Fuse size

AC 21
415 V
(A)

AC 23
415 V
(A)

AC 23
415 V
(kW)

No. of
poles Cat. No. Price$

A1

A2-A3

A4

A4

A4

B1-B2-B3

B1-B2-B3-B4

32

63

125

160

160

250

400

32

63

125

160

160

250

400

15

30

63

80

80

132

220

3

3

3

3

3

3

3

32 A
63 A

125 A
160 A
160 A
250 A
400 A

BS88 Plug in switch-fuse

PSFDN323P

PSFDN633P

PSFDN1253P

PSFDN1603P

PSFDN1603PR

PSFDN2503PR

PSFDN4003PR

730.00

850.00

1000.00

1110.00

1390.00

2330.00

2920.00

Fuse size

AC 21
415 V
(A)

AC 23
415 V
(A)

AC 23
415 V
(kW)

No. of
poles Cat. No. Price$

00

00

00

00

00

1

2

32

63

125

160

160

250

400

32

63

125

160

160

250

400

15

30

63

80

80

132

220

3

3

3

3

3

3

3

32 A
63 A

125 A
160 A
160 A
250 A
400 A

DIN plug in switch-fuse

FUSERBLOC 32 to 400 A
PSF Standard switch-fuses boast IP 30 protection on all fuse terminals in a compact yet effective design.
These switch-fuses feature a test position and double-break contacts per phase, allowing the safe isolation
of AC and DC circuits as well as the added short circuit protection offered by HRC fuses.

Price Schedule ‘B2’

Plug in
switch-fuses  
250 to 400 A

Notes: Available on indent only.i

3PR type = Right side load

3PR type = Right side load

i

i

i

i

i

i

Accessories for FUSERBLOC switches
Description Page
Accessories 10 - 96
Technical data 10 - 97
Dimensions 10 - 98 

PSFBS1603P160 A
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10 - 96 GST not included

10

PSF Plug in switch fuses
Accessories

1413 2111

1414 2111

1423 2111

1424 2111

1433 3111

1434 3111

85.00

96.00

127.00

170.00

225.00

245.00

External mount handles (‘OFF’ padlockable, ‘ON’ locking field convertible)
To suit IP rating Price $

32...63

125...400

630...800

Black

Red

Black

Red

Black

Red

Colour
65

65

65

65

65

65

1401 0532

1400 1032

1400 1050

1400 1232

1400 1250

32.00

53.00

85.00

96.00

148.00

Shaft extensions
To suit Cat. No. Price $
32...63

125...400

630...800

320 mm

320 mm

500 mm

320 mm

500 mm

Shaft length

External handle (S2)

Pistol - S1

Pistol - S2

Pistol - S3

Type

Auxiliary contacts

Auxiliary contact

3999 0701

3999 0702

3999 0041

3999 0042

48.00

48.00

180.00

210.00

To suit Contacts Cat. No. Price $
32...800

Type

Side mount aux 1st

Side mount aux 2nd

10

Current 
(A)

N/O

N/C

1 N/O + 1 N/C 1)

1 N/O + 1 N/C 1)

Note: 1) Auxiliary has screw terminals and mounts on left side of switch.

Cat. No.

Shaft extension

STANDARD

3998 3016

3998 3025

–

117.00

138.00

Cat. No.

Terminal shrouds

To suit Price $

32...63

125...160

200...400

Bottom

Bottom

Bottom

Mounting
position

3

3

3

No. of
poles

20

20

20

IP
rating

For solid neutral and solid links refer to page 10 - 84.Shrouds

Price Schedule ‘B2’

5 mm

10 mm

10 mm

12 mm

12 mm

Size
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Technical data and ratings chart
FUSERBLOC PSF 32 to 400 A

Ratings to AS/NZS 60947-3 and IEC 60947-3

63 A
Rated insulation voltage 

Rated impulse withstand voltage

Rated operational current

AC 21A

AC 22A

AC 23A

Rated operational current/poles in series

DC 21A

DC 22A

DC 23A

Operational power

At 400 V without pre-break AC

At 690 V without pre-break AC

Short-circuit capacity

Switch fuse cut-off current

(kA peak)

Fuse protected short circuit 

withstand AC BS88/DIN 

(kA RMS prospective)

Fuse types, IEC 269-2

Rated capacitor power

Mechanical endurance

Weight (3 pole)

Connection cable size (min./max.)

V

kV

A

A

A

A

A

A

A

A

A

A

A

A

kW

kW

kA

kA

kA

A

kVAr

Ops

Kg

mm2

125  A 160 A 250 A

400 V

690 V

400 V

690 V

400 V

690 V

220 V

440 V

220 V

440 V

220 V

440 V

400 V

400 V 

690 V

Fuse

DIN 43620

BS 88

750

8

63

63

63

63

63

63

63

63 2)

63

63 2)

40

40 2)

30

55

10.6

80

63

00C

A2-A3

28

10000

1.3

10/25

32 A
750

8

32

32

32

32

32

32

32

32 2)

32

32 2)

32

32 2)

15

25

10.6

80

32

00C

A2-A3

15

10000

1.3

10/25

750

8

125

125 1)

125

125 1)

125

125 1)

125

125 2)

125

125 2)

125

125 2)

63

90

20

50

125

00

B1-B2

55

10000

2.5

50/95

750

8

160

160 1)

160

160 1)

160

125 1)

160

160 2)

160

160 2)

125

125 2)

80

110

20

50

160

00

B1-B2

75

10000

2.5

50/95

750

8

250

250 1)

250

250 1)

250

250 1)

250

250 2)

250

250 2)

200

200 2)

132

220

32.5

80

250

1

B1-B2-B3

115

10000

3.8

95/240

400 A
800

8

400

315

400

315

400

250

315

315

315

315 2)

200

250 2)

220

220

40

80

400

2

B1-B2-B3-B4

185

10000

4.8

185/240

Notes: 1)  With terminal shrouds/screen.
2)  4 pole device with 2 poles in series by polarity.
240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038 : 2000.

Gibson Island STP ST32 Biological Treatment (RASB1 Electrical Switchboard Equipment and Maintenance Manual) General

QP Id: TMS381 Active: 25/11/2013 Page 141 of 463



10 - 98

10

Technical data and dimensions (mm)
FUSERBLOC PSF 32 to 63 A

FUSERBLOC PSF 125 to 160 A

FUSERBLOC PSF 250 to 400 A (3 and 4 pole) 1)

250 A

400 A

CAL
17.32
440
17.32
440

A
15.74
400
15.74
400

A1
/
/
/
/

A2
7.67
195
7.67
195

C
4.37
111
4.37
111

AD
9.25
235
9.37
238

H
0.94
24
0.94
24

J
0.45
11.5
0.45
11.5

J1
5.82
148
5.82
148

J2
3.34
85
3.34
85

J3
13.78
350
13.78
350

N
3.93
100
3.93
100

R
1.18
30
1.18
30

R1
2.32
59
2.32
59

T
5.90
150
5.90
150

BA
9.29
236
9.29
236

L1
1.02
26
1.02
26

L2
13.78
350
13.78
350

U
2.24
57
2.24
57

U1
0.45
11.5
0.45
11.5

U2
5.90
150
5.90
150

S
3.93
100
3.93
100

S1
0.98
25
0.98
25

S2
in
mm
in
mm

L = X - 6.06
L = X - 154
L = X - 6.06
L = X - 154

L

+1

+1

Note: 1) 3 pole types use the same moulding as 4 pole types.

Gibson Island STP ST32 Biological Treatment (RASB1 Electrical Switchboard Equipment and Maintenance Manual) General

QP Id: TMS381 Active: 25/11/2013 Page 142 of 463



10 - 99

10

Application data

Correction factor
Certain operation conditions necessitate modification of thermal
current using a correction factor. 
Kt correction due to ambient air temperature.
Ambient air temperature surrounding the device.
• Simplified method.

Table A: correction factors according to ambient air temperature (ta)

• A more accurate calculation can be made for each
application: please refer NHP.
Other de-rating due to temperature

• Switch fuses fitted with high speed fuses.
• In certain cases, de-rating is necessary for 24-hour full-load

operation. Please refer NHP.

Kt: correction factor
0.9 40 oC < ta ≤ 50 oC
0.8 50 oC < ta ≤ 60 oC
0.7 60 oC < ta ≤ 70 oC

Ithu ≤ Ith x Kt

• No de-rating of Ith.
• Ue and Ie de-rating in both AC and DC currents.

Ithu ≤ Ith x Kf

Table C: correction factors according to altitude (A)

2000 m < A ≤ 3000 m           3000 m < A ≤ 4000 m
Ue 0.95 0.80
Ie 0.85 0.85

Table B: correction factors according to frequency (f)

Kf: correction factor
0.9 100 Hz < f ≤ 1000 Hz
0.8 1000 Hz < f ≤ 2000 Hz
0.7 2000 Hz < f ≤ 6000 Hz
0.6 6000 Hz < f ≤ 10000 Hz

Switch mounting and orientation

Kf correction due to frequency

Ka correction factor due to altitude

Fig. 2: position de-rating

Ithu ≤ Ith x Kp

SIRCO M
SIRCO VM

SIRCO

SIDERMAT

SIRCO VM1 changeover switches
SIRCOVER

SIRCOVER By-Pass

ATyS
FUSERBLOC Compact design
FUSOMAT

VM0, VM2
VM1
3/4 pole

6/8 pole

Shunt trip coil
Undervoltage trip coil
I-O-II/I-I+II-II
I-O-II

I-I+II-II
6/8 pole
I-O-II

I-I+II-II

I-O-II/I-I+II-II

Shunt trip coil
Undervoltage trip coil

32...40; 125...160
63...125
40...3200 A
4000 A
125...630 A
800...3200 A
250...1800 A
250...1800 A

CD 125...CD 630 A
CD 800...3200 A
CD 125...3200 A
CD 125...CD 630 A
CD 125...CD 630 A
CD 800...3200 A
CD 125...CD 630 A
CD 800...3200 A
CD 25...630 A
CD 25...1250 A
250...1250 A
250...1250 A

YES
YES
YES
NO
YES
YES
NO
YES
NO
YES
NO
YES
NO
NO
NO
YES
NO
NO
NO
YES
YES
NO

90o

anti-clockwise
180o 90o

clockwise
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
NO
YES
NO
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
YES
YES
YES
NO
YES

Table D

Rotation of each device layout is limited either to clockwise or anti-clockwise in order to ensure
that switching characteristics remain independent from the speed of operation.

Power dissipation in W/pole for each piece of equipment

SIRCO
SIRCO VM
SIDER
SIDERMAT 1)
FUSERBLOC
FUSOMAT

Ratings (A)
-

0.9
-
-

4.7 (CD)
-

32
0.6
1.3
-
-
-
-

40
-
-
1
-

7.3
-

50
2

1.2
-
-
9
-

63
2.6
2.1
2.9
-
-
-

80
3

3.1
-
-

14.5
-

100
1.8
5.7
1.5
-

20
-

125
3

3.3
-
-

23
-

160
4

5.8
3.4
-

25.4
-

200
5.8
-
-

8.2
41

30.3

250
7.6
-
-
-
-
-

315
10.8

-
12.9
15.6
60
50

400
16
-

17
-
-
-

500
30.9

-
20.7
45
100
83.5

630
39.2

-
32

66.4
143.4

-

800
45
-
-
-
-
-

1000
85
-

42.5
80
215
222

1250
122
-

102
113
-
-

1600
153
-
-
-
-
-

1800
178
-
-
-
-
-

2000
255
-
-
-
-
-

2500
444
-
-
-
-
-

3200
916
-
-
-
-
-

4000

Note: 1) Value’s represent switch fuses with fuse cartridges fitted.
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2.2 CONTACTORS & CONTROL DEVICES

SPRECHER & SCHUH – CA6-420-EI-11 240VAC – Line Contactor

SPRECHER & SCHUH – CA7-37-00 240VAC – Line Contactor
SPRECHER & SCHUH – CS7-PV40 – 2NO 2NC Aux Contactor
SPRECHER & SCHUH – CT7N-37-C38 – 33-38A Thermal Overload Relay

ATC – 78562-240VAC – Moisture In Oil Relay
CROMPTON – 252-PSGW – Phase Failure Relay

IDEC – RH2B-ULAC220-240VAC – Control Relay 2P 240VAC
IDEC – RH2B-ULD-24VDC – Control Relay 2P 24VDC
IDEC – SH2B-05C – 2P Relay Base

IDEC – RH4B-ULAC-240VAC – Control Relay 4P 240VAC
IDEC – SH4B-05C – 4P Relay Base
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2.1 CIRCUIT BREAKERS & ISOLATORS

 TERASAKI – E125NJ320 – 3P 20A Circuit Breaker
 TERASAKI – E125NJ332 – 3P 32A Circuit Breaker
 TERASAKI – E125NJ363 – 3P 63A Circuit Breaker
 TERASAKI – S125GJ350 – 3P 50A Circuit Breaker
 TERASAKI – T2HS12R5GM – Extended Rotary Handle
 TERASAKI – T2UPX3125 – 125A Bus-Plug
 TERASAKI – T2CS123SG – 3P 125A Flush Terminal Shrouds
 TERASAKI – T2CF123SLNG – 3P 125A Standard Terminal Shrouds

 TERASAKI – E250NJ3160 – 3P 160A Circuit Breaker
 TERASAKI – E250NJ3250 – 3P 250A Circuit Breaker
 TERASAKI – T2HS25R5GM – Extended Rotary Handle
 TERASAKI – T2UPX3250 – 250A Bus-Plug
 TERASAKI – T2CS253SG – 3P 250A Flush Terminal Shrouds
 TERASAKI – T2CF253SLNG – 3P 250A Standard Terminal Shrouds

 TERASAKI – S400GJ3400 – 400A Circuit Breaker
 TERASAKI – T2HS40R5GM – Extended Rotary Handle
 TERASAKI – T2UPX3400 – 3P 400A Bus-Plug
 TERASAKI – T2CR403SG – 3P 400A Flush Shroud
 TERASAKI – T2CF403SLNG – 3P 400A Standard Shrouds

 TERASAKI – XS800NJ8003P – 3P 800A Circuit Breaker
 TERASAKI – TKNHPAA – Shot Bolt Lock For HS Handle 'AA'
 TERASAKI – TKNHPKEYAA – Standard Key 'AA'
 TERASAKI – 14997702 – Cam Locking Kit for T1HS Handle
 TERASAKI – T1HS80R5GM – Extended Rotary Handle

 TERASAKI – DTCB6110C – 6kA 1P 10A Circuit Breaker
 TERASAKI – DTCB6116C – 6kA 1P 16A Circuit Breaker
 TERASAKI – DTCB6120C – 6kA 1P 20A Circuit Breaker
 TERASAKI – DTCB6304C – 6kA 3P 4A Circuit Breaker
 TERASAKI – DTCB6316C – 6kA 3P 16A Circuit Breaker
 TERASAKI – DTCB6320C – 6kA 3P 20A Circuit Breaker
 TERASAKI – DTCB6332C – 6kA 3P 32A Circuit Breaker
 TERASAKI – DTCB10106C – 10kA 1P 6A Circuit Breaker
 TERASAKI – DTCB10110C – 10kA 1P 10A Circuit Breaker
 TERASAKI – DSRCM-32-30-3PN – 3P+N 32A 30mA Earth Leakage Module

 TERASAKI – CD2-72/18-3U – 72 Pole 250A Din-T Chassis

 SOCOMEC – PSFBS1603P – 3P 160A Plug-In Switch Bottom Out
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2.2 CONTACTORS & CONTROL DEVICES

 SPRECHER & SCHUH – CA6-420-EI-11 240VAC – Line Contactor

 SPRECHER & SCHUH – CA7-37-00 240VAC – Line Contactor
 SPRECHER & SCHUH – CS7-PV40 – 2NO 2NC Aux Contactor
 SPRECHER & SCHUH – CT7N-37-C38 – 33-38A Thermal Overload Relay

 ATC – 78562-240VAC – Moisture In Oil Relay
 CROMPTON – 252-PSGW – Phase Failure Relay

 IDEC – RH2B-ULAC220-240VAC – Control Relay 2P 240VAC
 IDEC – RH2B-ULD-24VDC – Control Relay 2P 24VDC
 IDEC – SH2B-05C – 2P Relay Base

 IDEC – RH4B-ULAC-240VAC – Control Relay 4P 240VAC
 IDEC – SH4B-05C – 4P Relay Base
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2.3 FUSES & SURGE DIVERTERS

 NHP – NNS2 – 2A Fuse
 NHP – NNS10 – 10A Fuse Cartridge
 NHP – NES63 – 63A Fuse Cartridge
 NHP – NTFP160 – 160A Fuse Cartridges
 NHP – NV20FW – 20A Fuse Holder
 NHP – NV63FW – 63A Fuse Holder

 NOVARIS – SD3-100-275-N – Surge Diverter 100kA
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2.4 INSTRUMENTATION

 IME – RQ96EAAC2.5A-0 – 2.5A-15A Direct Connect Ammeter
 IME – RQ96EACT5A5X60A-0 – 60A-300A Ammeter CT Connect
 IME – RQ48240VAC – Hours Run Meter

 IME – RQ96M-ADC4 0-50Hz – Frequency Meter
 IME – RQ96M-ADC4

– Input: 4-20mA

Scale: 0-100%

Full Scale: 2-4-20mA Analogue Meter

 IME – NEMO96HD-1300
– NEMO 96HD Power Meter + RS485 Comms + 2 Pulse Output

 IME – TM3U3C0 – AC Voltage Transducer

 IME – TAI BB 60/5A – 60/5A Current Transformer
 IME – TAI 400 300/5A – 300/5A Current Transformer
 IME – TAS65H8005A – 800/5A Current Transformer
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2.5 SWITCHES & INDICATORS

 KRAUS & NAIMER – CA10-A220-600-FT2
– Engraved 'Auto-Man' Selector Switch

 KRAUS & NAIMER – CA10-A223-600-FT2
– Engraved 'Local-Remote' Selector Switch

 KRAUS & NAIMER – CA10-A214-620-FT2
– Engraved 'Open-Off-Close' Selector Switch

 SPRECHER & SCHUH – D7P-F301-PX10 – Start Push Button
 SPRECHER & SCHUH – D7P-F402-PX01 – Stop Push Button
 SPRECHER & SCHUH – D7P-F607-PX10 – Reset Push Button

 SPRECHER & SCHUH – D7P-P0-PN7Y – 240VAC Amber Indicator
 SPRECHER & SCHUH – D7P-P3-PN7G – 240VAC Green Indicator
 SPRECHER & SCHUH – D7P-P4-PN3R – 24VDC Red Indicator
 SPRECHER & SCHUH – D7P-P4-PN7R – 240VAC Red Indicator
 SPRECHER & SCHUH – D7P-P5-PN3Y – 24VDC Yellow Indicator
 SPRECHER & SCHUH – D7P-P5-PN7Y – 240VAC Yellow Indicator
 SPRECHER & SCHUH – D7P-P7-PN7W – 240VAC Clear Indicator

 SPRECHER & SCHUH – D7P-POT3 – 1kΩ Potentiometer 
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2.6 TERMINALS

 PHOENIX – (1050020) NUMBERS ZB5
– 1-50-Through Terminal Numbers Vertical

 PHOENIX – (3003020) D-UK 4/10 – Power Terminals End Plate
 PHOENIX – (3003224) ATP-UK – Power Terminals Partition
 PHOENIX – (3004362) UK5N – Power Terminals 4mm
 PHOENIX – (3022276) CLIPFIX 35-5 – Through Terminal End Stops
 PHOENIX – (3026272) URTK 6 – CURRENT METER-C.T. Test Link Terminals
 PHOENIX – (3030417) D-ST 2,5 – Through Terminal End Plates
 PHOENIX – (3209510) PT 2,5 – Through Terminals
 WEIDMULLER – SCHT5 – Terminal Header
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Milton Office
REF:   1-15082, 2013-03-26, LR VER 0 
Author:    Cameron Johnson

28th March, 2013

Marshall Renovations
81 Sweets Road
PALLARA  QLD  4110

ATTENTION:  MR DARREN MARSHALL

Dear Sir,

RE: GEOTECHNICAL INVESTIGATION
GIBSON ISLAND WWTP
RAS SWITCHROOM BUILDING EXTENSION

1.0 INTRODUCTION

This report presents the results of the geotechnical investigation carried out by Soil Surveys
Engineering Pty Limited at the above site.  

The investigation was carried out at the request of Marshall Renovations and in accordance
with Soil Surveys Engineering's proposal sent to DEQ Consulting Engineers on the 28th
February, 2013.

It is understood that the proposed development is to comprise a small single storey
extension (6m x 4m) to the existing switchroom and control building.  Slab loadings of 10kPa
have been advised.

The objective of this investigation was to establish the nature and type of subsurface
material at the site of the structure to allow engineering assessment of the following:-

w Subgrade preparation

w Site classification

w Foundation recommendations
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2.0 SITE INVESTIGATION

2.1 Field Investigation

Subsurface conditions were investigated by drilling and sampling one borehole to a depth of
4.50m, using a 4WD mounted drilling rig.  In addition, Dynamic Cone Penetrometer tests
were carried out adjacent each borehole.

The borehole was carried out on the 20th March, 2013.

The soil classification descriptions and field tests were carried out in general accordance
with the following Australian Standards:-

w AS1726-1993 “Geotechnical Site Investigations”

w AS1289 “Methods of Testing Soils for Engineering Purposes”

Details of the investigation method, borehole records and dynamic cone penetrometer
results are attached.

The borehole was drilled at the building location as indicated by the Client (refer Photograph
1).  The borehole position has been recorded (see borehole record) using a hand held GPS
device (with accuracy consistent with such devices).

Photograph 1 indicates the general building area.

PHOTOGRAPH 1 - BOREHOLE LOCATION
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2.2 Subsurface Profile

The subsurface profile encountered comprised filling overlying a natural alluvial soil profile.

A summary of the subsurface conditions at the borehole location is presented below:-

w ‘Medium dense’ gravel and ‘very stiff’ gravelly clay fill to a depth of 0.55m.

w ‘Medium dense’ silty sand and clayey sand fill to a depth of 2.40m.  A 500mm
thick layer of ash was identified at a depth of 1.20m.

w Alluvial soil profile comprising medium dense silty sands to 3.50m overlying soft,
high plasticity ‘marine’ clay extending to the borehole termination depth of 4.50m.

Groundwater was encountered at depths of 1.20m (seepage within fill material) and at
2.40m (steady level).
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3.0 ENGINEERING ASSESSMENT

3.1 Subgrade Preparation

Earthwork procedures should be carried out in a responsible manner in accordance with
AS.3798-2007 "Guidelines on Earthworks for Commercial and Residential Developments".

Subgrade preparation procedures should include the following:-

w Clearing, stripping and grubbing should be carried out in areas subject to
earthworks (as traffickability conditions allow).  

w The subgrade should be proof rolled (where appropriate) under the supervision of
Soil Surveys Engineering using a static vehicle with a tare of at least 5 tonnes and
then compacted to the required degree. Areas demonstrating excessive
movement should be treated (dried and recompacted) or removed and replaced
with compacted fill.  Treatment should be to a standard sufficient so that the
subgrade passes proof rolling.

w Imported GENERAL fill material (if required) should be cohesive in nature and
be a good quality low plasticity (Liquid Limit of less than 45%, Plasticity Index of
less than 15%) select fill material with a Soaked CBR >10%, a maximum particle
size of 75mm with at least 80% passing the 19mm sieve.  Quality testing to
confirm imported fill quality should be carried out prior to delivery to site.

w Fill placed should be compacted in layers (approximately 250mm loose thickness)
to a density not less than 98% of maximum dry density in accordance with AS
1289 5.1.1 (Standard Compaction).

w Field density testing should be carried out to check the standard of compaction
achieved and the placement moisture content.  The frequency and extent of
testing should be as per guidelines in AS.3798-2007, Section 8.0.

w Soils encountered on site (to borehole depths) should be within the excavation
limits of a small dozer (eg. Cat D4 or similar) in bulk earthworks and a medium
sized backhoe (eg. Case 580 or similar) in trench excavations.  

3.2 Site Classification

While a site classification in accordance with AS.2870 'Residential Slabs and Footings'
relates to residential type construction and is not directly applicable for this development, it
is, however, a valuable method of classification.

Considering the site investigation results, the site may be designated Class 'P' due to the
depth of fill encountered.  
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3.3 Foundation Systems

A high level raft foundation system could be adopted with footings founding in the existing
fill.  Founding levels will need to be strictly controlled to avoid over stressing the underlying
weak natural clay soils.  For planning purposes, strip/pad footings should found at levels of
at least ‘B’ (B = footing width) above the natural soil level.  A nominal design bearing
pressure of 60kPa could be adopted for design purposes.

A high level foundation system would need to be designed and constructed to accommodate
the predicted settlements of the subsurface soils.

Settlement will likely occur as immediate settlement of the existing fill during application of
loading and consolidation settlement of the natural clay soils under new loading.  As the
existing fill has been in place for at least ten years, it is expected that consolidated
settlement  of the existing fill due to self weight and consolidation settlement of the
compressible alluvial clay layers due to the existing fill weight has occurred.

For maximum slab loading of 10kPa settlement values in the order of 15mm to 35mm have
been calculated.

A deep foundation system installed into the incompressible alluvial stratum would need to be
considered if the above settlements are intolerable for the proposed structure.  Anticipated
piling depths in excess of 30m could be expected.

Footings in Sand

The base of all pad and strip footings founding in sand should be individually recompacted
using a vibrating plate compactor prior to placement of reinforcing steel and concrete as
soils may be loosened during the excavation process by machinery action.

If the sand is dry, it should be saturated and left for a short period prior to compaction.
Should any loose areas be encountered in the footing excavations, the density of these
areas must be improved.  Dynamic cone penetrometer tests should be carried out to confirm
the adequacy of the founding soils.  Note that it may be necessary to use formwork to
prevent trench side collapse in the sand profile.

Inspections

It is recommended that inspections be undertaken by an experienced and qualified
geotechnical engineer from Soil Surveys Engineering during footing/pier excavations to
confirm the adequacy of the founding soils.  Inspections should be carried out prior to
placement of reinforcing steel and ordering of concrete.

Articulation & Detailing

It is essential that the building be suitably articulated/detailed to allow for ground
surface movement, especially between the existing structure and new extensions.

It is recommended that masonry walls be articulated.  This articulation may be achieved by
the use of full height (footing to eaves) openings or vertical construction joints at regular
intervals.  Guidelines on articulation are contained in the Cement and Concrete Associations
Technical Note 61, "Articulated Walling".

It is recommended that any masonry walls be articulated.  This articulation may be achieved
by the use of full height (footings to eaves) openings or vertical construction joints at regular
intervals.  Guidelines on articulation are contained in the Cement and Concrete Association's
Technical Note 61, 'Articulated Walling'.
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Adjacent Feature/Excavation Considerations

Where proposed footings are located adjacent to proposed or existing feature/excavations
(eg. retaining walls, underground services, etc.), the effect of the feature/excavation on
proposed footings/piers must be carefully considered.

Soil Surveys Engineering and the Structural Engineer should be consulted on this matter
prior to construction.

As a general guide, proposed footings/piers should extend to base a minimum of 200mm
below the feature/excavation base level for a distance of 1.0m out from the
feature/excavation.  Beyond 1.0m the footings/piers should be taken a minimum of 200mm
below an imaginary line (influence line) drawn up at 45o from the feature/excavation base
level.  Note that actual depths below the influence line will depend on footing/pier capacity.
Figure 1 refers.

45 degrees

1.0

1.0 FIGURE 1

Influence Line Feature / 
Excavation
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4.0 LIMITATIONS

We have prepared this report for the use of Marshall Renovations and DEQ Consulting
Engineers, for design purposes in accordance with generally accepted geotechnical
engineering practices. No other warranty, expressed or implied, is made as to the
professional advice included in this report. This report has not been prepared for use by
parties other than Marshall Renovations and DEQ Consulting Engineers. lt may not
contain sufficient information for purposes of other parties or for other uses.

Soil Surveys Engineering consider that a documentation review service (during the design
phase and prior to construction) to verify that the intent of geotechnical recommendations is
properly reflected in the design, along with construction inspections, forms a very important
component of the geotechnical engineering design service/process.

This statement is not intended to reduce the level of responsibility accepted by Soil Surveys
Engineering in accordance with our commission, but rather to ensure that all parties who
may rely on this report are aware of the responsibilities each assumes in doing so and the
risks they accept should they decline to have Soil Surveys Engineering carry out a
geotechnical documentation review and geotechnical construction inspections.

The geotechnical review ensures geotechnical risks to our Client and their project are
minimised at the design and tender stage of the project. Further, with Soil Surveys
Engineering being commissioned to carry out geotechnical construction inspections, an
opportunity at the time of construction to confirm any assumptions made in the preparation
of the report and allow the effect of any normally occurring variation in ground conditions to
be assessed with respect to construction becomes available.

It is highly recommended that the Client avail themselves of these review and inspection
services; our standard rates will apply.

Yours faithfully,

c. P. JOHNSON (RPEQ 7052)

for and on behalf of
SOIL SURVEYS ENGINEERING PTY LIMITED

Attachments. 1) Borehole Record
2) Notes Relating to this Report

DEQ Consulting Engineers
mjh@deq.com.au

Copy To:

SO't SURVEYS ENGIN EERING
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FILL GRAVEL (GP) Medium dense, fine to coarse size, dark
grey, dry.

FILL Sandy GRAVEL (GP) Medium dense, fine to coarse
sizem dark grey, fine to coarse grained sand, moist.

FILL Gravelly CLAY (CL-CI) Very stiff, low to medium
plasticity, light brown, fine to coarse size gravel, with fine to
coarse grained sand, moist.

FILL Silty SAND (SM) Medium dense, fine to coarse
grained, dark brown, with fine to medium size gravel, moist.

FILL Silty SAND (SM) Medium dense, fine to coarse
grained, dark brown, with fine to medium size gravel, trace
of low plasticity fines, moist.

FILL ASH, Medium dense, black, wet.

FILL Clayey SAND (SC) Medium dense, fine to coarse
grained, light brown, low to medium plasticity fines, with fine
to medium size gravel, trace of sandy clay bands, moist.

NATURAL Silty SAND (SM) Medium dense, fine to coarse
grained, dark brown, trace of fine to medium size shells,
wet.

Silty CLAY (CH) Soft, high plasticity, dark grey, with fine to
medium grained sand, trace of organics, moist.
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Project Name: WWTP RAS Switchroom
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Client: Marshall Renovations

Date: 20/02/2013
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Soil Surveys Engineering Pty. Limited
Specialist in Applied Geotechnics
Milton: ph +61 7 3369 6000 brisbane@soilsurveys.com.au

Gold Coast: ph +61 7 5500 0465 goldcoast@soilsurveys.com.au

Northern Rivers: ph +61 7 5523 4577 northernrivers@soilsurveys.com.au

Mackay: ph +61 7 4942 2907 mackay@soilsurveys.com.au
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INTRODUCTION

These notes are  provided by Soil Surveys Engineering

Pty Limited (the Company) to complement the

geotechnical report in regard to classification methods

and field procedures.  Not all notes are necessarily

relevant to all reports.

The ground is a product of continuing natural and

man-made processes and therefore exhibits a variety

of characteristics and properties which vary from place

to place and can change with time.  Geotechnical

engineering involves gathering and assimilating limited

information about these characteristics and properties

in order to understand or predict the behaviour of the

ground on a particular site under certain conditions.

This report may contain such information obtained by

inspection, excavation, probing, sampling, testing or

other means of investigation.  If so, they are directly

relevant only to the ground at the place where and at

the time when the investigation was carried out.

DESCRIPTION AND CLASSIFICATION METHODS

Soils - The methods of description and classification of

soils and rocks used in this report are based on

Australian Standard 1726-1993 (Geotechnical Site

Investigations), where appropriate.  In general,

descriptions cover the following properties - soil or rock

type, colour, structure, strength or density, and

inclusions.  Identification and classification of soil and

rock involves judgement and the Company infers

accuracy only to the extent that is common in current

geotechnical practice.

Soil types are described according to the dominant

particle size and behaviour as set out in AS

1726-1993. 

Cohesive soils are classified on the basis of strength

(consistency) either by use of hand penetrometer,

shear vane, laboratory testing or engineering

examination.  The strength terms are defined in

AS1726-1993 Table A4. 

Non-cohesive soils are classified on the basis of

relative density usually based on insitu testing or

engineering examination (see AS1726-1993 Table A5).

Rocks - Rock types are classified by their geological

names (AS1726-1993 Table A6), together with

descriptive terms regarding weathering (AS1726-1993

Table A9), strength (refer Table 1 below), defects

(AS1726-1993 Table A10), etc. Where strength testing

(ie Point Loads) is carried out, AS1726-1993 Table A8

is used. Where relevant, further information regarding

rock classification is attached.

SAMPLING

Sampling is carried out during drilling or from other

excavations to allow engineering examination (and

laboratory testing where required) of the soil or rock.

Disturbed samples taken during drilling provide

information on plasticity, grain size, colour, moisture

content, minor constituents and, depending upon

sample disturbance, (information on strength and

structure).

Undisturbed samples are taken by pushing a thin

walled sample tube, usually 50mm diameter (U50), into

the soil and withdrawing it with a sample of the soil

contained in a relatively undisturbed state.  Such

samples yield information on structure and strength,

and are necessary for laboratory determination of

shear strength, volume change potential and

compressibility.  Undisturbed sampling is generally

effective only in cohesive soils.

Details of the type and method of sampling used are

given on the attached logs.

NOTES RELATING TO THIS REPORT - JUNE 2009 SOIL SURVEYS ENGINEERING

NOTES RELATING TO THIS REPORT

Ref ISRM "Suggested Methods for the Quantitative

Description of Discontinuities in Rock Masses"

> 250Extremely Strong

100 - 250Very Strong

50 - 100Strong

25 - 50Medium  Strong

5.0 - 25Weak

1.0 - 5.0Very Weak

< 1.0Extremely Weak

Approximate Qu (MPa)Strength Term

Table 1 Estimated strength descriptions given to rock

based on engineering examination

Gibson Island STP ST32 Biological Treatment (RASB1 Electrical Switchboard Equipment and Maintenance Manual) General

QP Id: TMS381 Active: 25/11/2013 Page 367 of 463



TEST LOCATIONS

Test locations (e.g. boreholes, CPT’s, test pits etc.)

were based on available access at the time of testing

(access may need to be provided “by others”).  Test

locations may have been shifted if access was not

suitable.

Unless noted otherwise, accuracy of test locations are

to the accuracy of hand held GPS equipment.  

INVESTIGATION METHODS

The following is a brief summary of investigation

methods currently adopted by the Company and some

comments on their use and application.  

Test Pits - These are normally excavated with a

backhoe or a tracked excavator, allowing close

examination of the insitu soils if it is safe to descend

into the pit.  The depth of penetration is limited to about

3m for a backhoe and up to 6m for an excavator.

Limitations of test pits are the problems associated

with disturbance and difficulty of reinstatement and the

consequent effects on close-by structures.  Care must

be taken if construction is to be carried out near test pit

locations to either properly recompact the backfill

during construction or to design and construct the

structure so as not to be adversely affected by poorly

compacted backfill at the test pit location.

Hand Auger Drilling -  A borehole of 50 to 100mm

diameter is advanced by manually operated

equipment. Refusal of the augers can occur on a

variety of materials such as hard clay, gravel or rock

fragments and does not necessarily indicate rock level.

Continuous Spiral Flight Augers -  The borehole is

advanced using 75 to 300 mm diameter continuous

spiral flight augers, which are withdrawn at intervals to

allow sampling or insitu testing.  This is a relatively

economical means of drilling in clays and in sands

above the water table.  Samples are returned to the

surface by the flights or may be collected after

withdrawal of the augers.  Information from the drilling

(as distinct from specific sampling) is of relatively lower

reliability due to remoulding, inclusion of cuttings from

above or softening of samples by groundwater, or

uncertainties as to the original depth of the samples.

Augering below the groundwater table has a lower  

reliability than augering above the water table.  Various

drill bits are attached to the base of the augers during

the drilling. The depth of refusal of the different bit

types can provide information as to the strength of the

material encountered. Generally two different bit types

are used. The 'V' bit is a V shaped steel bit and the

'TC' bit is a tungsten carbide tipped screw type bit. 

Wash Boring - The borehole is usually advanced by a

rotary bit with water or fluid  pumped down the hollow

drill rods and returned up in the space between the

rods and the soil or casing, carrying the drill cuttings.

Only major changes in stratification can be determined

from the cuttings, together with some information from

"feel" and rate of penetration. More accurate

information on soil strata is gained by regular testing

and sampling using the Standard Penetration Test

(SPT) and undisturbed thin walled tube samples (U50).

Mud Stabilized Drilling - Either Wash Boring or

Continuous Core Drilling can use drilling mud as a

circulating fluid to stabilize the borehole.  The term

"mud" encompasses a range of products ranging from

bentonite to polymers such as Revert or Biogel.  The

mud tends to mask the cuttings and reliable

identification is only possible from regular intact

sampling (eg. from SPT and U50 samples) or from

rock coring, etc.

Continuous Core Drilling - A continuous core sample

is obtained using a diamond or tungsten carbide  

tipped core barrel.  Provided full core recovery is

achieved (which is not always possible in very weak

rocks and granular soils), this technique provides a

very reliable method of investigation.  In rocks, NMLC

coring (nominal 52 mm diameter) is usually used with

water flush.  The length of core recovered is compared

to the length drilled and any length not recovered is

shown as CORE LOSS.  The location of losses is

determined on site by the supervisor.  If the location of

the loss is uncertain, it is placed at the top end of the

run, when the core is placed in a storage tray and

recorded on the  log.

Standard Penetration Tests - Standard Penetration

Tests (SPT) are used mainly in non-cohesive soils, but

can also be used in cohesive soils, as a means of

indicating density or strength.  The test procedure is

described in Australian Standard 1289, "Methods of

Testing Soils for Engineering Purposes" - Test 6.3.1.

- 2 -
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The test is carried out in a borehole by driving a 50mm

diameter split sample tube with a tapered shoe, under

the impact of a 63 kg hammer with a free fall of 760

mm.  It is normal for the tube to be driven in three

successive 150 mm increments and the 'N' value is

taken as the number of blows for the last 300 mm, the

upper 150 mm being neglected due to possible

disturbance from the drilling method.  In dense sands,

very hard clays or weak rock, the full 450 mm

penetration may not be practicable and the test is

discontinued at a reduced penetration.

In the case where full penetration is obtained with

successive blow counts for each 150 mm of, say 4, 6

and 7 blows, the record shows,

4, 6, 7 N = 13

In a case where the test is discontinued short of full

penetration, say after 15 blows for the first 150 mm

and 30 blows for the next 40 mm, the record shows:

15, 30/40mm

The results of the test can be related empirically to the

engineering properties of the soil.

Occasionally, the drop hammer is used to drive 50mm

diameter thin walled sample tubes (U50) in clays.  In

such circumstances, it is noted on the borehole logs.

A modification to the SPT test is where the same

driving system is used with a solid 600 tipped steel

cone of the same diameter as the SPT hollow sampler.

The solid cone can be continuously driven for some

distance in soft clays or loose sands, or may be used

where damage would otherwise occur to the SPT.  The

results of this Solid SPT are shown as "Nc" on the

borehole logs, together with the number of blows per

150 mm penetration.

Cone Penetration Tests - Test Method - Cone

Penetration Tests (CPT) are carried out in accordance

with AS 1289 Test 6.5.1-1977, using an electrical

friction-cone penetrometer. 

The test essentially comprises the measurement of

resistance to penetration of a cone of 35.7 mm

diameter pushed into the soil at a rate of 10-20 mm per

second by hydraulic force.  The resistance to

penetration is recorded in terms of pressure on the end

area of the cone (cone resistance, qc, in MPa) and

friction on the side of the 135 mm long sleeve

immediately above the top of the cone (friction

resistance, fs, in kPa).  These forces are measured by

electrical transducers (strain gauges) within the cone

device. The ratio between friction resistance and cone

resistance is also calculated as a percentage, ie.-

Friction Ratio (FR) = Friction Resis tan ce,fs (kPa) % 100
cone resis tan ce, qc (kPa)

The friction ratio, FR, is generally low in sands (less

than 1% or 2%) and generally higher in clays (say 3%

or more).  The interpretation of sandy clays, clayey

sands and material with a high silt content is more

difficult, but intermediate values (between 1% and 3%)

would be expected.  Highly organic clays and peats

generally have a friction ratio in excess of 5%.

Static cone data is recorded in the field on disc for later

presentation using computer aided drafting.

The equipment can be operated from any conventional

drill rig.  A total applied load in the range of 4 to 10

tonnes is required for practical purposes, although

lighter loads may be used.  The cone penetrometers

are available with various capacities of cone resistance

ranging up to 100 MPa for general purpose

investigations, while a range of 0 to 10 MPa can be

used where more sensitive investigations of soft clay

are required.

The cone resistance value provides a continuous

measure of soil strength or density, and together with

the friction ratio, provide very useful indications of the

presence of narrow bands of geotechnically significant

layers such as thin, soft clay layers or lenses of sand

which might otherwise be missed using conventional

drilling methods.

The lithology of the encountered soils is interpreted

from static cone data and is generally presented on the

static cone log sheets.

It is important to note that the lithology is interpreted

information and is based on research by Schmertmann

(1970), Sanglerat (1972), Robinson and Campinalli

(1986), modified to suit local conditions as indicated by

borehole information and laboratory testing.

As soils generally change gradually it is sometimes

difficult to accurately describe depths of strata

changes, although greater accuracy is obtained with

the static cone compared with conventional drilling.  In

addition, friction ratios decrease in accuracy with low

cone resistance values, and in desiccated soils.  As a

result, some overlap and minor discrepancies may
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exist between static cone and nearby borehole

information.

Portable Dynamic Cone Penetrometers - Portable

Dynamic Cone Penetrometer (DCP) tests are carried

out by driving a rod into the ground with a falling weight

hammer and measuring the blows for successive

100mm increments of penetration.

The DCP comprises a Cone of 20 mm diameter with

30 degree taper attached to steel rods of smaller

section.

The cone end is driven with a 9 kg hammer falling 510

mm (AS. 1289 Test 6.3.2).  The test was developed

initially for pavement subgrade investigations, and

empirical correlations of the test results with California

Bearing Ratio have been published by various Road

Authorities.  The Company has developed their own

correlations with Standard Penetration tests and

Density Index tests in sands.

LOGS

The borehole or test pit logs presented herein are an

engineering and/or geological interpretation of the

subsurface conditions, and their reliability will depend

to some extent on the frequency of sampling and the

method of drilling or excavation.  Ideally, continuous

undisturbed sampling or core drilling will enable the

most reliable assessment but is not always practicable

or possible to justify on economic grounds.  In any

case, the boreholes or test pits represent only a very

small sample of the total subsurface conditions.

The attached explanatory notes define the terms and

symbols used in preparation of the logs.

Interpretation of the information shown on the logs,

and its application to design and construction, should

therefore take into account the spacing of boreholes or

test pits, the method of drilling or excavation, the

frequency of sampling and testing and the possibility of

other than "straight line" variations between the

boreholes or test pits.  Subsurface conditions between

boreholes or test pits may vary significantly from

conditions encountered at the borehole or test pit

locations.

GROUNDWATER

Where groundwater levels are measured in boreholes,

there are several potential problems.

wAlthough groundwater may be present in lower

permeability soils, it may enter the hole slowly or

perhaps not at all during the time the hole is open.

wA localized perched water table may lead to an

erroneous indication of the true water table.

wWater table levels will vary from time to time with

seasons or recent weather changes and may not be

the same at the time of construction.

wThe use of water or mud as a drilling fluid will mask

any groundwater inflow.  Water has to be bailed out of

the bore and mud must be washed out of the hole or

"reverted"  if water observations are to be made.

More reliable measurements can be made by use of

standpipes which are read after stabilizing at periods

ranging from several days to perhaps weeks for low

permeability soils.  Piezometers, sealed in a particular

stratum, may be advisable in low permeability soils or

where there may be interference from perched water

tables or surface water.

FILL

The presence of fill materials can often be determined

only by the inclusion of foreign objects (eg. bricks,

steel, etc.) or by distinctly unusual colour, texture or

fabric.  Identification of the extent of fill materials will

also depend on investigation methods and frequency.

Where natural soils similar to those at the site are used

for fill, it may be difficult with limited testing and

sampling to reliably determine the extent of the fill.

The presence of fill materials is usually regarded with

caution as the possible variation in density, strength

and material type is much greater than with natural soil

deposits.  Consequently, there is an increased risk of

adverse engineering characteristics or behaviour.  If

the volume and quality of fill is important to a project,

then frequent test pit excavations are preferable to

boreholes.
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LABORATORY TESTING

Laboratory testing is normally carried out in

accordance with Australian Standard 1289 "Methods of

Testing Soil for Engineering Purposes".  Details of the

test procedure used are given on the individual report

forms and the attached explanatory notes summarize

important aspects of the Laboratory Test Procedures

adopted.

ENGINEERING REPORTS

Engineering reports are prepared by qualified

personnel and are based on the information obtained

and on current engineering standards of interpretation

and analysis.  The information provided in Soil Surveys

Engineering reports is opinion and interpretation and

not factual.  The client/contractor increases their risk

by not retaining the person who authored the

geotechnical report, to carry out site inspection and

review (overseeing role) during construction, to confirm

opinion and interpretation expressed in the report is

accurate.  Where the report has been prepared for a

specific design proposal the information and

interpretation may not be relevant if the design

proposal is changed.  If this happens, the Company will

be pleased to review the report and the sufficiency of

the investigation work.

Every care is taken with the report as it relates to

interpretation of subsurface conditions, discussion of

geotechnical aspects and recommendations or

suggestions for design and construction.  Since the

test sites in any exploration represent a very small

proportion of the total site and since the exploration

only identifies actual ground conditions at the test sites,

even under the best circumstances actual conditions

may vary from those inferred to exist.  No responsibility

is taken for:-

wUnexpected variations in ground and/or groundwater

conditions.

wChanges in policy or interpretation of policy by

statutory authorities.

wThe actions of other persons.

wAny work  where the company is not given the

opportunity to supervise the construction using the

Companies designs/recommendations.

If differences occur, the Company will be pleased to

assist with investigation or advice to resolve any

problems occurring.

SITE ANOMALIES

In the event that conditions encountered on site during

construction appear to vary from those expected from

the information contained in the report, the Company

requests that it immediately be notified.  Most

problems are more readily resolved when conditions

are exposed than at some later stage, well after the

event.

Extreme events including but not limited to the results

of climate change, eg. flood levels above previously

identified levels, beach scour or erosion beyond

normal expectations (as identified by local authorities)

extreme rainfall events, war, espionage, sabotage may

result in different conditions between time of

investigation and time of construction.

REPRODUCTION OF INFORMATION FOR

CONTRACTUAL PURPOSES

Attention is drawn to the document “Guidelines for the

Provision of Geotechnical Information in Construction

Contracts (1987)”, published by the Institution of

Engineers, Australia.  Where information obtained from

this investigation is provided for tendering purposes, it

is recommended that all information, including the

written report and discussion, be made available.  In

circumstances, where the discussion or comments

section is not relevant to the contractual situation, it

may be appropriate to prepare a specially edited

document.  The Company would be pleased to assist

in this regard and/or to make additional report copies

available for contract purposes at a nominal charge.

REVIEW OF DESIGN

Where major civil or structural developments are

proposed  or where only a limited investigation has

been completed or where the geotechnical conditions/

constraints are quite complex, it is prudent to have a

joint design review which involves a senior

geotechnical engineer.  We would be happy to assist in

this regard as an extension of our investigation

commission.  Construction drawings should be

reviewed by Soil Surveys Engineering, with sufficient

time to allow changes if required, prior to inspections.
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Otherwise Soil Surveys Engineering reserves the right

to refuse to carry out inspections.

SITE INSPECTION

The Company will always be pleased to provide

engineering inspection services for geotechnical

aspects of work to which this report is related.

i)  Site visits during construction to confirm reported

ground conditions

ii)  Site visits to assist the contractor or other site

personnel in identifying various soil/rock types such as

appropriate footing or pier founding depths, the stability

of a filled or excavated slope; or

iii) Full-time engineering presence on site.

In the vast majority of cases it is advantageous to the

principal for the geotechnical engineer who wrote the

investigation report to be involved in the construction

stage of the project.  

The geotechnical engineer cannot take responsibility

for variations in encountered conditions, where he is

not given the opportunity to review plans for the

proposed development with sufficient time to allow

review and make changes to the proposed

development if required, and where he is not given the

opportunity to inspect the site and oversee

construction methods with regard to site conditions

with sufficient time to observe all relevant site

conditions and operations.

RESPONSIBLE USE OF GEOTECHNICAL

INFORMATION

Recommendations in our report are for design

purposes only and provided on the basis that

inspections are carried out to allow finalisation of

opinions and recommendations contained in our

report.

The geotechnical investigation consisting of field and

laboratory testing has been carried out to indicate

typical conditions by indicating conditions and

parameters at the specific locations of boreholes/test

pits.  Subsurface conditions are indicated at these

locations only and the inference of conditions between

or away from these locations (interpolation and

extrapolation) involves a certain degree of risk.

Persons inferring such conditions or carrying out such

inferences should do so with a degree of caution and

conservatism which is commensurate with the

consequences of the risk of error.

Estimates of volumes based on our findings require

interpolation and extrapolation between test locations

and as such may be significantly different from actual

volumes.
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5 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-BUILT electrical drawings for details of protection equipment settings.

No special tools or equipment are required to perform routine maintenance.
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