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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

1 INTRODUCTION

These operating instructions cover the QUEENSLAND URBAN UTILITIES, Luggage
Point Waste Water Plant – Gallery Aeration Area Distribution Board electrical equipment
supplied by J & P Richardson Industries Pty Ltd in 2012.
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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

2.1 CIRCUIT BREAKERS &CHASSIS

 TERASAKI – E250NJ3100 3P 100A Circuit Breaker

 TERASAKI – E250NJ3160 3P 160A Circuit Breaker

 TERASAKI – E250NJ3250 3P 250A Circuit Breaker

 TERASAKI – T2CF253SSNBA Shroud

 TERASAKI – T2CR253SG Shroud

 TERASAKI – E400NJ3400 3P 400A Circuit Breaker

 TERASAKI – T2CF403SLNG Shroud

 TERASAKI – T2CR403SG Shroud

 TERASAKI – T2HS40R5GM Handle

 TERASAKI – DTCB10310C 3P 10A Circuit Breaker

 TERASAKI – DTCB10316C 3P 16A Circuit Breaker

 TERASAKI – DTCB10320C 3P 20A Circuit Breaker

 TERASAKI – DTCB10340C 3P 40A Circuit Breaker

 TERASAKI – DSRCBH-10-30A 1P 16A Earth Leakage Circuit Breaker

 TERASAKI – DSRCBH-16-30A 1P 16A Earth Leakage Circuit Breaker

 TERASAKI – DSRCM-32-30-3PN 3P+N 32A Earth Leakage Circuit Breaker

 TERASAKI – CD2-24/18-3U 24P DIN-T Chassis

 TERASAKI – CD2-78/18-3U 60P DIN-T Chassis
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ïîë ê � ïð ¨×²
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îðô íîô ëðô êíô ïðð ê � ïî ¨×²
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ïêðô îðð ê � ïí ¨×²

îëð ê � ïð ¨×²
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ïêð ê � ïí ¨×²

îëð øîîëß º±® Ð´«¹ó·²÷ ê � ïð ¨×²
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ïêð ê � ïí ¨×²
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Íèðð óÝÖ êíðô èðð ë � ïð ¨×²

Íèðð óÒÖ êíðô èðð ë � ïð ¨×²

Íèðð óÎÖ êíðô èðð ë � ïð ¨×²
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Ê·¿ ß³¾®±±´·ô ìßóîððçð Î±¼¿²±ô Ó·´¿²±ô ×¬¿´§

Ì»´»°¸±²»æ íçóðîóçîîéèíðð
Ú¿¨æ íçóðîóçîîéèíîð
Û³¿·´æ ¬»®¿¿µ·à¬»®¿¿µ·ò·¬

¸¬¬°æññ©©©ò¬»®¿¿µ·ò·¬ñ

ÌÛÎßÍßÕ× ÛÔÛÝÌÎ×Ý øÛËÎÑÐÛ÷ ÔÌÜò

ÞÎßÒÝØ ×Ò ÍÐß×Ò

Ý¿´ Î± Ü»´ Ñ½»´´ ëóéô Ù®¿²±´´»® ðèìðíô
Þ¿®½»´±²¿ô Í°¿·²

Ì»´»°¸±²»æ íìóçíóèéçóêðóëð
Ú¿¨æ íìóçíóèéðóíçóðë
Û³¿·´æ ¬»®¿¿µ·à¬»®¿¿µ·ò»

¸¬¬°æññ©©©ò¬»®¿¿µ·ò»ñ

ÌÛÎßÍßÕ× ÍÕßÒÜ×ÒßÊ×ÍÕß ßÞ

Þ±¨ îðèî ÍÛóïîè îî Íµ¿®°²<µ Í©»¼»²

Ì»´»°¸±²»æ ìêóèóëëêóîèîóíð
Ú¿¨æ ìêóèóëëêóîèîóíç
Û³¿·´æ ·²º±à¬»®¿¿µ·ò»

¸¬¬°æññ©©©ò¬»®¿¿µ·ò»ñ

ÌÛÎßÍßÕ× Ý×ÎÝË×Ì ÞÎÛßÕÛÎÍ øÍ÷ ÐÌÛò ÔÌÜò

ç Ì±¸ Ù«¿² Î±¿¼ Û¿¬ ðíóðï ß´´·¿²½» Þ«·´¼·²¹
Í·²¹¿°±®» êðèêðì

Ì»´»°¸±²»æ êëóêìîëóìçïë
Ú¿¨æ êëóêìîëóìíëï
Û³¿·´æ ¬»½à°¿½·º·½ò²»¬ò¹

ÌÛÎßÍßÕ× ÛÔÛÝÌÎ×Ý øÓ÷ ÍÜÒô ÞØÜò

Ô±¬ íô Ö¿´¿² ïêñïíÜô ìðððð Í¸¿¸ ß´¿³ô Í»´¿²¹±® Ü¿®«´
Û¸¿²ô Ó¿´¿§·¿

Ì»´»°¸±²»æ êðóíóëëìçóíèîð
Ú¿¨æ êðóíóëëìçóíçêð
Û³¿·´æ ¬»®¿¿µ·à¬»®¿¿µ·ò½±³ò³§

ÌÛÎßÍßÕ× ÜÑ ÞÎßÍ×Ô ÔÌÜßò

Î«¿ Ý±®¼±ª·´ô îëçóÐ¿®¿¼¿ Ü» Ô«½¿ô îïîëðóìëð
Î·± Ü» Ö¿²»·®±óÎòÖòô Þ®¿¦·´

Ì»´»°¸±²»æ ëëóîïóííðïóçèçè
Ú¿¨æ ëëóîïóííðïóçèêï
Û³¿·´æ ¬»®¿¿µ·à¬»®¿¿µ·ò½±³ò¾®

¸¬¬°æññ©©©ò¬»®¿¿µ·ò½±³ò¾®

ÌÛÎßÍßÕ× ÛÔÛÝÌÎ×Ý øÝØ×Òß÷ ÔÌÜò

éî Ð¿½·º·½ ×²¼«¬®·¿´ Ð¿®µô È·² Ì¿²¹ Æ»²¹½¸»²¹ô
Ù«¿²¹¦¸±« ëïïíìðô Ý¸·²¿

Ì»´»°¸±²»æ èêóîðóèîéðóèëëê
Ú¿¨æ èêóîðóèîéðóèëèê
Û³¿·´æ ¬»®¿¿µ·à°«¾´·½ò¹«¿²¹¦¸±«ò¹¼ò½²

ÌÛÎßÍßÕ× ÛÔÛÝÌÎ×Ý ÙÎÑËÐ ÍØßÒÙØß×

ÎÛÐÎÛÍÛÒÌßÌ×ÊÛ ÑÚÚ×ÝÛ

Î±±³ Ò±ò ïìðëóêô Ì±³±² Ý±³³»®½·¿´ Þ«·´¼·²¹
éïð Ü±²¹ Ú¿²¹ Î±¿¼ô Ð«¼±²¹ô Í¸¿²¹¸¿·ô îððïîîô Ý¸·²¿

Ì»´»°¸±²»æ èêóîïóëèîðïêïï
Ú¿¨æ èêóîïóëèîðïêîï
Û³¿·´æ ¬»®¿¿µ·àª·°òïêíò½±³

Î¿¬·²¹ ¿²¼ °»½·º·½¿¬·±² ¿®» «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½»ò

ÝßÌ ÎÛÚò �ïïó×êïÛ
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7

T1HS / T2HS Handles
For Terasaki moulded case circuit breakers

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

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

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

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

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

Grey handle: T1HS03R5GM T2HS12R5GM T2HS25R5GM T2HS40R5GM T1HS80R5GM T1HSX6R5GM

Red/Yellow handle: T1HS03R5RM T2HS12R5RM T2HS25R5RM T2HS40R5RM T1HS80R5RM T1HSX6R5RM

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

S125NJ H / L160NJ S400CJ / NJ XV630PE XV1250NE

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

ZS250GJ S250NJ / GJ / PE S400GJ XV800PE TL630NE

H125NJ H250NJ / NE S400NE / GE TL800NE

L125NJ L250NJ E630NE TL1250NE

ZS125GJ S630CE / GE

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

MCCB sizes Grey handle: T1HS12XR5GM T1HS25XR5GM T1HS40R5GM

15 A to 400 A TL30NJ XS250NJ XS400NJ

XS125NJ XH250NJ XH400SE

XH125NJ XV400NE

TL100NJ TL250NJ

Metal lock lever 
standard

Handle escutcheon plate
option

MCCB setting viewing
window

S250 250 A MCCB

Extension shaft

Handle mechanism on MCCB.
Mechanism padlock option available.

Black shaft cone is
removable

Handle type
T2HS25R5GM shown

ON indicator flag
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7 - 35

7

Panel mount external operating handle
Type T1HS/T2HS

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

Handle type

Handle assembly

Shaft installation

Handle type
T2HS12R5GM
pictured
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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.

Luggage Point STP ST18 Sludge Treatment (Gallery Aeration Area Distribution Board - Electrical Switchboard - OM Manual) General

Q-Pulse Id: TMS198 17/04/2013 105 of 182



7 - 37

7

Panel mount external operating handles
Type T1HS/T2HS

T2HS12, T2HS25

Locking peg

Shaft support cone
(standard)

Metal lock lever
(standard)

ON indicator

Shaft support
cylinder (standard)

T2HS40

T1HS80 T1HSX6 / T1HSX6

125/250 MCCB shown
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7

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.
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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.
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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.
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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
n Terminal covers require no tools for installation
n All terminal covers have an IP 20 ingress

protection rating
n 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

n 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
n A terminal cover lock allows an anti-tampering seal to be added.
n 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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7

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
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7

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)
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7

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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Dimensions (in mm)
Frame 
(A) Breaker Cat. No.

No. of
poles A

125

160/250

250/400

630/800

1250

XS125

XH125, TL30F

XS250

XH160PJ,  

XH250NJ

XH250PJ, 

XS400, XH400 

XV400

XS630, XH630, 

XS800, XH800,

XV630/800

XS1250

XV1250

2H1407DAA

2H1408DAA

2H2135DAA

2H1410DAA

2H2136DAA

2H1412DAA

2H1413DAB

2H1414DAB

2H1415DAB 2)

2H1416DAB 2)

2H1417DAB

2H1418DAB

2H1419DAB

2H1420DAB

3

4

3

4

3

4

3

4

3

4

3

4

3

4

89

124

104

144

104

144

180

240

145

190

215

285

215

285

B

40

40

55

70

55

70

110

110

85

85

130

130

130

130

C D

79

79

81

81.4

98

98.4

99

99

99

99

99.5 (‘ON’ side)

105.5 (‘OFF’ side)

99.5 (‘ON’ side)

105.5 (‘OFF’ side)

115

115

78

78

80

80

97

97

96

96

96.5

96.5

99

99

99

99

Snap-on 1)
cover
l

—
l

—
l

—

—

—

—

—

—

—

—

—

Cover 3)
screw size

—

—

—

—

—

M3

M3

M3

M3

M3

M3

M3

M3

Refer
fig.

A

A

A

A

A

A

B

B

B

B

B

B

B

B

Notes: 1) l ‘yes’ or ‘available’ 
– ‘no’ or ‘not available’.

2) without attached busbars.
3) For screw-on cover.

Terminal covers are designed to protect breaker terminals and other live parts from exposure. 

Terminal covers are available for front or rear connection and plug-in types.

Snap-on cover
XPR type.  To remove; press lever in 
direction of ‘TAKE OFF’ position 
(Refer to figure A).

Front-connection application (TCF)

TAKE OFF

Lift off

A C

D

B

2.5

TAKE OFF

Lift off

A C

D

B

2.5

Megger probe hole (4 mm dia)
each terminal

Terminal
Cover:
Clear

Figure A.

Lever details

(Terminal barrier and 
combination types)

Megger probe hole 
(4 mm dia)
each terminal

Figure B.

Lever

Mounting screw

Screw-on cover
(Refer to figure B)
This cover screws directly onto insert nuts in the breaker cover  
however, insert nuts are not provided as standard on the breaker
cover.  Please specify if terminal cover (TCF) is to be used, when
ordering the breaker.

TemBreak 1 MCCB technical data
Terminal covers for front connected breakers

Luggage Point STP ST18 Sludge Treatment (Gallery Aeration Area Distribution Board - Electrical Switchboard - OM Manual) General

Q-Pulse Id: TMS198 17/04/2013 114 of 182



7 - 84

7

Screw-on cover (TCR)
(Refer to figure A)

These covers screw directly onto insert nuts in the breaker cover however, insert nuts are not provided as
standard on the breaker cover.  Please specify if terminal cover (TCR) is to be used, when ordering the
breaker.

Figure A

Mounting
screw

Megger
probe hole
(1 mm dia)

Black cover

Dimensions (in mm)
Frame
(A) Breaker Cat. No.

No of
poles A

125

225

160/250

250/400

630/800

XS125, XH125 

TL30F

XE225

XS250

XH160PJ

XH250NJ

XH250PJ

XS/XH/XV400

XS/XH/XV630

XS/XH/XV800

UXPD0031A

UXPD0032A

2H1079CAA

UXPD0027B

UXPD0028B

UXPD0033B

UXPD0034B

UXPD0011B

UXPD0012A

UXPD0013B

UXPD0014B

3

4

3

3

4

3

4

3

4

3

4

89

119

105

104

139

104

139

140

185

210

280

B

2

2

2

3

3

3

3

3

3

3

3

C D

79.5

79.5

58

81.5

81.5

78.5

78.5

99

99

99 1) 

105 2) 

99 1) 

105 2) 

78.5

78.5

55

80.5

80.5

97.5

97.5

98

98

93

93

Cover 
screw size 3)

M2.6

M2.6

M2.6

M2.6

M2.6

M3

M3

M3

M3

M3

M3

Notes: 1) (‘ON’ side).
2) (‘OFF’ side).
3) For screw-on cover.

TemBreak 1 MCCB technical data
Terminal covers for rear-connect and plug-in breakers
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7 - 85

7Frame
(A) Breaker

Barrier
Cat. No. A

XS125 1)

XH125 1)

XH160PJ

XE225 1)

XS250 1)

XH250NJ 1)

XH250PJ

XS400

XH400

XV400

XS630

XH630

XV630

XS800

XH800

XV800

XS1250

XV1250

XS1600

125

160/225/250

250/400

630

800

1250

1600

UXQH0002A

UXQH0002A

UXQH0004A

UXQH0004A

UXQH0004A

UXQH0004A

UXQH0004A

67

67

110

110

110

110

110

B

77

96

95

95

95

95

95

Note: 1) The number of barriers are standard, as follows:  1 for 2 pole, 2 for 3 pole and 
3 for 4 pole.

Interpole barriers completely isolate terminals to prevent
accidental short-circuiting between two or more terminals.

Interpole barriers are supplied for the lineside only, as 
standard, with all 125 A – 1600 A MCCBs.

Interpole barriers are inserted into
grooves between the terminals, as
shown.

Dimensions (in mm)

Colour:
Black

TemBreak 1 MCCB technical data
Interpole/isolation barrier
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2 - 57 

2
n Standards AS/NZS 3439.1
n Current rating 250 A and 355 A
n Withstand rating 250 A/20 kA for 0.2 sec
n Withstand rating 355 A/25 kA for 0.3 sec
n Splayed busbar to suit 160 A and 250 A switch

n Top and bottom feed – splayed top & bottom
n Tee-offs stripped and 50 % capped
n Top power feed stripped and capped
n Full 35 mm DIN rail, improved MCB mounting security
n 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
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2 - 61 

2
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.
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1

1 - 6

Miniature circuit breakers

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

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

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

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

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

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

Fuses however have major disadvantages such as:

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

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

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

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

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

difficulty in interchanging different MCBs versus fuse
cartridges.

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

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

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

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

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

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

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

t (ms) t (ms)

I

 

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

I2t for one
50 Hz-halfwave

I2t 

Current limiting
Din-T

Zero point extinguisher
Safe-T

I(
am
ps
)

Innovators in Protection Technology
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1 - 7

Miniature circuit breakers (cont.)
1

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

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

determined by

- the size of conductors,

- the capacity of the supply transformer,

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

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

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

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

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

(vi) The application area and the specified standard.

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

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

Innovators in Protection Technology
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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.
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1 - 5

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
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1

1 - 19

Miniature circuit breakers
Din-T10 series 10 kA MCB (cont.)

–

–

–

–

DTCB10306B

DTCB10310B

DTCB10313B

DTCB10316B

DTCB10320B

DTCB10325B

DTCB10332B

DTCB10340B

DTCB10350B

DTCB10363B

DTCB10406B

DTCB10410B

DTCB10413B

DTCB10416B

DTCB10420B

DTCB10425B

DTCB10432B

DTCB10440B

DTCB10450B

DTCB10463B

Technical data

Tripping characteristics

Dimensions

Accessories
Add-on RCD

Shunt trip

UVT

Auxiliary/alarm

Padlock bracket

Link bars and terminals

Enclosures

Busbar chassis

Notes: 1) All poles include overcurrent and short circuit protection.
Available on indent only.

3 pole 3 modules

0.5

1

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB10305C

DTCB10301C

DTCB10302C

DTCB10304C

DTCB10306C

DTCB10310C

DTCB10313C

DTCB10316C

DTCB10320C

DTCB10325C

DTCB10332C

DTCB10340C

DTCB10350C

DTCB10363C

DTCB10305D

DTCB10301D

DTCB10302D

DTCB10304D

DTCB10306D

DTCB10310D

DTCB10313D

DTCB10316D

DTCB10320D

DTCB10325D

DTCB10332D

DTCB10340D

DTCB10350D

DTCB10363D

4 pole 4 modules  1)

6

10

13

16

20

25

32

40

50

63

DTCB10406C

DTCB10410C

DTCB10413C

DTCB10416C

DTCB10420C

DTCB10425C

DTCB10432C

DTCB10440C

DTCB10450C

DTCB10463C

DTCB10406D

DTCB10410D

DTCB10413D

DTCB10416D

DTCB10420D

DTCB10425D

DTCB10432D

DTCB10440D

DTCB10450D

DTCB10463D

i

i

ii

i

i

i

i

i i

i

i

i

i

i

i

Technical data
Section 3

3 - 6, 3 - 8

3 - 24

1 - 28 to 1 - 29

1 - 36 to 1 - 38

1 - 39 to 1 - 40

1 - 32 to 1 - 35

1 - 45

1 - 44 to 1 - 45

Section 2

2 - 52

Page

Page

i

C – Curve
5-10 In
Cat. No.

D – Curve
10-20 In
Cat. No.

B – Curve
3-5 In
Cat. No.

i

i

i

i

i

i

i

i

i

i
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3 - 6

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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30 mA

1

1 - 25

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

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

10 mA

Trip
sensitivity

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

Amp rating (A)

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

Cat. No 1)2)

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

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

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

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

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

Dimensions (mm)

Connection diagram

Tripping characteristics
Technical data / wiring

Section 3
Section 3

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

Technical data

Padlock bracket
Link bars and terminals
Enclosures

Accessories

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

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

Available on indent only.i

Page

Page

i

i

i

i
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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:

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

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

n Short circuit protection.

n 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
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1
Miniature circuit breakers
Din-Safe-M add-on earth leakage modules 

n Standard AS/NZS 3190
n Approval No. N11974
n Offers protection against overcurrent, earth leakage and short circuit

faults when added to Din-T MCB
n Test button
n Indication of trip position
n 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
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Din-T MCBs + RCDs Technical data
What is an RCD?

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

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

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

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

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

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

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

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

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

RCBO = Residual Current Circuit Breaker
with overcurrent protection.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Conventional tripping current (It)
A specified value of current which causes the circuit breaker
to trip within a specified time. 
(Only applicable to RCBO).
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Din-T MCBs + RCDs Technical data
RCDs classification according to AS/NZS 61008/61009

Innovators in Protection Technology

3

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

n Type AC

n Type A

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

n RCDs without time delay: type for general use

n RCDs with time delay: type S for selectivity

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

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

Type A RCDs are designed to ensure that under these conditions
the residual current devices operate on sinusoidal residual
current and also with pulsating direct current 1) which occur
suddenly or slowly rise in magnitude.
1) Pulsating direct current: current of pulsating wave form
which assumes, in each period of the rated power frequency,
the value 0 or a value not exceeding 0.006 A DC during one
single interval of time, expressed in angular measure of at least

Residual current Tripping time

0.5 x I∆n

1 x I∆n

2 x I∆n

5 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Residual current Tripping time

0.5 x I∆n

1 x I∆n

2 x I∆n

5 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

1. For sinusoidal residual current

At point of wave 0°

0.35 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

2. For residual pulsating direct current

At point of wave 90°

0.25 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

At point of wave 135°

0.11 x I∆n

1.4 x I∆n

2.8 x I∆n

7 x I∆n

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Tripping curve type AC
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Din-T MCBs + RCDs Technical data
Selectivity

Innovators in Protection Technology

3
Type S     S    1)
RCDs type A or AC have instantaneous tripping. In order to
provide full people protection in vertical installations with
more than one circuit, as well as to ensure the service in the
installation in case of earth leakage in one of the circuits, or to
avoid unwanted tripping because of harmonics, high
connection currents due to the use of motors, reactive loads, or
variable speed drives, we need to use selective RCDs at the top
of the installation.

Any RCD type S is selective to any other instantaneous RCD
installed downstream with lower sensitivity.

Vertical selectivity
In an installation with RCDs installed in series we need to
pay special attention to the vertical selectivity, in order to
ensure that in case of earth leakage only, the RCD which is
immediately upstream of the fault point will operate.

Selectivity is ensured when the characteristic time/current
of the upstream RCD is above the characteristic time/current
of the downstream RCD. To obtain vertical selectivity we
should take into consideration the following parameters:

The RCD placed at the top of the installation shall be 
Type S. The residual operating current of the RCCB installed
downstream shall have a lower residual operating current
than the RCD installed upstream according to:

I∆n downstream< I∆n upstream/3

Horizontal selectivity
To have horizontal selectivity in an installation with RCDs
we need to avoid the use of RCDs in cascading. Every single
circuit of the installation shall be provided with an RCD of
the appropriate residual operating current. The connection
between the back-up protective device and the RCD must be
short-circuit protected.

Note: 1) DSRCD Safety switches are available as “S” types.

Type B 
In the event of a fault occurring electronic devices can, in
addition to AC residual currents and pulsating DC residual
currents, give rise to smooth DC and AC residual currents of
various frequencies which would not trip Type AC or A residual
current circuit-breakers. The Type B devices respond to all types
of residual currents in accordance with tripping characteristic B
of IEC Standard 60755, i.e. also smooth DC residual currents.
Furthermore, AC residual currents of any frequency up to 1 MHz
will also be detected.
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Din-T MCBs + RCDs Technical data
Nuisance tripping
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All DinSafe RCDs have a high level of immunity to transient currents, against
current impulses of 8/20 µs according to AS/NZS 61008/61009.

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

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

RCDs have a high level of immunity against alternating currents of high frequency 0.5 µs/ 100 kHz
according to AS/NZS 61008/61009, up to 200 A.

Curve 0.5 µs - 100 kHz - 200 A - AS/NZS 61008/61009

Luggage Point STP ST18 Sludge Treatment (Gallery Aeration Area Distribution Board - Electrical Switchboard - OM Manual) General

Q-Pulse Id: TMS198 17/04/2013 134 of 182



3 - 38

Din-T MCBs + RCDs Technical data
Din-Safe-M add-on earth leakage modules

Assembly
To assemble the Din-T MCB and the Din-Safe-M unit follow the steps below:

Place the MCB and Din-Safe-M unit on a flat surface.  Be sure that both the
MCB and the Din-Safe-M toggles are in the On position.

Slide the two units towards each other and insert the connecting link or
links into the MCB tunnel terminal.  Do not put any pressure onto the metal
pin of the Din-Safe-M unit.

Push in the connecting clip, locking the unit together.

Check that the MCB trips when the toggle on the Din-Safe-M is moved to the
OFF position.

Tighten the connections between the MCB and the Din-Safe-M and fit the
insulating covers supplied.

After power is applied check unit operation with test button provided on
Din-Safe-M module.

If pigtail and N are reversed, the breaker will trip as soon as load is
energised.

Reset Din-Safe-M module before switching MCB ‘ON’.

If the unit is feeding three phase load (no neutral) use 3 phase models only.

Connection diagram

1 PHASE N L and 3 PHASE N L1 L2 L3

Din-Safe-M 1P + N with 1 pole MCB
(Neutral not switched)

Din-Safe-M 1P + N with 2 pole MCB
(Switching active + neutral)

Din-Safe-M 3P + N with 3 pole MCB
(Neutral not switching)

Din-Safe-M 3P + N with 4 pole MCB
(Switching active + neutral)

Din-Safe-M space requirements

1 P + N 32/63 A

3 P + N 32 A

3 P + N 63 A

3 P 63 A

2 modules (36 mm)1)

2 modules (36 mm)1)

3 modules (54 mm)2)

3 modules (54 mm)2)

Without MCB
fitted neutral
not switchedType

3 modules (54 mm)

5 modules (90 mm)

6 modules (108 mm)

6 modules (108 mm)

MCB fitted neutral
not switched

4 modules (72 mm)

6 modules (108 mm)

7 modules (126 mm)

N/A

MCB fitted neutral
switched

Innovators in Protection Technology

3

Notes: 1) Refer diagrams A, B & C on Page 3 - 47.
2) Refer diagram D on Page 3 - 47.
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Din-T MCBs + RCDs Technical data
RCBO (DSRCB) let-through energy I2t
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The benefit of an RCBO in short-circuit conditions, is its ability to reduce the value of the let-through
energy that the short-circuit would be generating.

Din-Safe DSRCB 

Curve C

Din-T single pole
width RCD 
(DSRCBH)

Curve C
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Din-T MCBs + RCDs Technical data

Din-Safe-M clip-on earth leakage module
(DSRCM)

RCCB - Din-Safe safety switch (DSRCD)

Diagram (A) Diagram (B)

Diagram (C) Diagram (D)

1 P+N 3 P+N

3 P+N

RCBO - Din-Safe  (DSRCBS) RCBO - Din-Safe  (DSRCBH)

Dimensions in mm

3 P

Note: (A), (B), (C) and (D), refer to earth leakage modules shown on pages 1 - 29 and 3 - 38.

RCBO - Din-Safe  (DSRCB)

N
OUT

L
OUT
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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

2.2 FUSES

 NHP – NV32FW 32A Fuse Holder

 NHP – NNS4 Fuse Link
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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

2.3 SWITCHES

 KRAUS & NAIMER – CA10-A0007/AU2122 E-FT2 Voltmeter Selector Switch

 KRAUS & NAIMER – CA10-A058/AUN0180 E-FT2 Ammeter Selector Switch
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2.4 INSTRUMENTATION & CURRENT TRANSFORMER

 IME – RQ96 E ACT 5A 5X 400A 0-400A Ammeter

 IME – RQ96 E VAC 500V 0-500V Voltmeter

 IME – TAI 400 400 5A 400/5A Current Transformer
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9 - 2 GST not included

9

Analogue meters
Moving iron ammeters and voltmeters

General features
n Accuracy class 1.5
n 600 V operational voltage rating
n Insulation tested at 2 kV/min @ 50 Hz
n Operating temperature -25 to +50 °C
n Overload parameters:

Ammeters 1.2 x In cont., 10 x In for 5 sec.
Voltmeters 1.2 x Un cont., 2 x Un for 5 sec.

n Suitable for mounting on ferromagnetic materials
n Self-extinguishing housing
n IP 52 rated front frame
n Operates with ambient humidity rating 85 % without 

condensation at max. 35 °C for 60 days
n Vibration resistant with amplitude of 1-0.03 mm 

peak frequency on 3 axes @ 5-80 Hz (IEC 68-2-6)

Catalogue Number construction
RQ  96  E   ACT  5A  5X  100A

RQ = 90 degree 
pointer deflection

Frame size 48 mm2, 72 mm2, 
96 mm2

E = Moving iron instrument

Primary current
value of CT

5x overcurrent
measurement

CT secondary current,
5 A or 1 A

Ammeter, current transformer connected

RQ72E AAC 100A

Cat. No.Window size Price $
RQ48EAAC...

RQ72EAAC...

RQ96EAAC...

84.00

72.00

80.00

48 mm x 48 mm

72 mm x 72 mm

96 mm x 96 mm

90º AC ammeter - Direct connect
With 5x over-scale

Scale / input selection 1 A, 2.5 A, 5 A, 10 A,15 A, 20 A, 25 A, 30 A, 40 A, 50 A, 60 A, 80 A, 100 A

1

2

Ordering guide
Analogue meters can be ordered by constructing the Catalogue Number from tables      (meter type and size)
plus table      (scale / input). If the input is different from the scale, select it from table      and clearly
state when placing your order.

Example 1. To order a 90° AC ammeter – direct connect with a 96 mm x 96 mm window including a 10 A
scale and input:

Customer Order
1 x RQ96EAAC10A

Example 2. To order a 90° AC ammeter – CT connect with a 72 mm x 72 mm window with a 100 A scale and
a 5 A input: 

Customer Order
1 x RQ72EACT5A5X100A
Input: 5 A
Scale: 100 A

1
2 3

Ordering
Construct the Catalogue Number by selecting the meter from table      and adding the scale / input from
table      .

1
2

Price Schedule ‘Y8’
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9 - 3

Price Schedule ‘Y8’
GST not included

9

Analogue meters
Moving iron ammeters and voltmeters

RQ72E VAC 500V

Cat. No.Window size Price $
RQ48EACT5A5X...

RQ72EACT5A5X...

RQ96EACT5A5X...

74.50

69.50

72.00

48 mm x 48 mm

72 mm x 72 mm

96 mm x 96 mm

90º AC ammeter - CT connect 1)
5A Current transformer operation with 5x over-scale

Scale selection 5 A, 10 A, 12 A, 15 A, 20 A, 25 A, 30 A, 40 A, 50 A, 60 A, 75 A, 80 A, 100 A, 

120 A, 150 A, 200 A, 300 A, 400 A, 500 A, 600 A, 750 A, 800 A, 1 kA, 1.2 kA, 

1.5 kA, 1.6 kA, 2 kA, 3 kA, 4 kA

Cat. No.Window size Price $
RQ48EVAC...

RQ72EVAC...

RQ96EVAC...

89.50

80.00

88.00

48 mm x 48 mm

72 mm x 72 mm

96 mm x 96 mm

90º AC Voltmeter - Direct connect 

Scale / input selection 50 V, 150 V, 300 V, 500 V

Notes: 1A versions available upon request, please contact NHP.

1

2

1

2

Ordering
Construct the Catalogue Number by selecting the meter from table      and adding the scale from table      .
The input is 5 A. 1 A input is available on request, contact NHP for further details.

1 2

Ordering
Construct the Catalogue Number by selecting the meter from table      and adding the scale / input from
table      .
E.g. RQ72EVAC500V.

1
2

RQ72E VVT
110V/1.1kV

Cat. No.Window size Price $
RQ48EVVT...

RQ72EVVT...

RQ96EVVT...

89.50

80.00

88.00

48 mm x 48 mm

72 mm x 72 mm

96 mm x 96 mm

90º AC Voltmeter - VT Connect 
High voltage measurement, voltage transformer operated

Scale selection 1.0 kV, 1.5 kV, 2 kV, 3 kV, 4 kV, 5 kV, 10 kV

Input selection 

1

2

3

Ordering
Construct the Catalogue Number by selecting the meter from table      and adding the input from table      ,
and then state the required scale from table      on your order. 
E.g. RQ72EVVT110V.

1 2

24 V, 110 V, 240 V, 415 V

RQ72E ACT 5A 5X 750

3
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9 - 7

Price Schedule ‘Y8’
GST not included

9

NHP 250-50MV

NHP 300-50MV

NHP 400-50MV

NHP 500-50MV

NHP 600-50MV

NHP 800-50MV

NHP 1000-50MV

NHP 1200-50MV

NHP 1500-50MV

NHP 2000-50MV

-

NHP100-50 mV Shunt
NHP 10-50MV

NHP 20-50MV

NHP 30-50MV

NHP 40-50MV

NHP 50-50MV

NHP 60-50MV

NHP 75-50MV

NHP 80-50MV

NHP 100-50MV

NHP 150-50MV

NHP 200-50MV

10 A

20 A

30 A

40 A

50 A

60 A

75 A

80 A

100 A

150 A

200 A

Cat. No. 1) Output
89.00

89.00

89.00

89.00

89.00

89.00

89.00

89.00

89.00

89.00

132.00

Price $

132.00

132.00

187.00

310.00

320.00

530.00

580.00

680.00

690.00

820.00

–

Price $

250 A

300 A

400 A

500 A

600 A

800 A

1000 A

1200 A

1500 A

2000 A

Current
rating
Amps DC

Cat. No. 1)
Output

Current
rating
Amps DC

Shunts (50 mV)

Notes: 1) 75 mV shunts available on indent locally, P.O.A.  Replace 50 mV in Cat. No. with 75 mV when 
ordering shunt. Shunts available up to 12000 A, 75 mV on indent.
Available on indent only.

RQ48

AQ48

RQ72

AQ72

RQ96

AQ96

A

48 x 48

48 x 48

72 x 72

72 x 72

96 x 96

96 x 96

B

44.5 x 44.5

44.5 x 44.5

66.5 x 66.5

66.5 x 66.5

91 x 91

91 x 91

C

40

57.5

44

59

44

59

E

45

45

68

68

92

92

D

22

22

12

12

12

12

Weight (g)

100

200

150

300

210

400

Overall dimensions (mm) and weight – RQ/90° and AQ/240° Instruments

Cat. No.

RQ/90° RQ/90° AQ/240°

RQ72-96

Dimensions and shunts
Analogue meters

RQ48
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CURRENT TRANSFORMERS / DC SHUNTS

Integra Range - Moulded Case
TAI300 /310 /312 /400 /402 /500

22mm dia

31x11mm,

21x14mm

SecondaryTerminals M4 screws/

6.3x0.8mm fast-on

Weight 290g

Cable Aperture

Busbar Window

Cable Aperture 28mm dia

Busbar Window 31x11mm

Secondary Terminals M4 screws/

6.3x0.8mm fast-on

Weight 370g

Cable Aperture 35mm dia

Busbar Window 40x10.5mm

Secondary Terminals M4 screws/

6.3x0.8mm fast-on

400gWeight

Busbar Window 51x12.5mm

Secondary Terminals M4 screws/

6.3x0.8mm fast-on

400gWeight
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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

2.5 TERMINALS & LINKS

 DORE ELECTRICS – 250E24 24-Hole Earth Bar

 DORE ELECTRICS – 250E24 c/w E/NFEET 24-Hole Neutral Bar

 DORE ELECTRICS – 250E84 60-Hole Earth Bar

 DORE ELECTRICS – 250E84 c/w E/NFEET 60-Hole Neutral Bar

 WEIDMULLER – AA0028 Terminal Test Links

 JPR MANUFACTURED BUSBAR Earth Bar

 JPR MANUFACTURED BUSBAR Neutral Bar
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GST – NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE  PAGE 12  

TRADE PRICE LIST 2009 – 2010 

 Buzzers  -   IP44         SCHEDULE 1 
 

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R24AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R240 Flashing-Red 22mm  80 $26.62 
BZ30DC24 Flush 30mm  75 $53.24 
BZ30AC24 Flush 30mm  75 $53.24 
BZ30AC110 Flush 30mm  75 $53.24 
BZ30AC240 Flush 30mm  75 $53.24 
BZ80DC24 Flush 80mm  85 $53.24 
BZ80AC24 Flush 80mm  85 $53.24 
BZ80AC240 Flush 80mm  85 $53.24 
BZ82AC12 Surface 82mm  85 $53.24 
BZ82DC12 Surface 82mm  85 $53.24 
BZ82DC24 Surface 82mm  85 $53.24 
BZ82AC24 Surface 82mm  85 $53.24 
BZ82AC240 Surface 82mm  85 $53.24 
 

Sirens & Hooters -   IP44       SCHEDULE 1 
 

SCZDC24 Siren 100mm 105 $63.89 
TCZAC230 Siren   75mm 105 $90.51 
TSDAC220 Siren 123mm 120 $181.50 
TCZDC24 Hooter 135mm 105 $150.40 
TCZAC240 Hooter 135mm 105 $150.40 
 

 

Earth & Neutral Bars – 165 Amp & 250 Amp SCHEDULE 1 
 

•••• Earth Links = 2 Main Screws for – 2 Screws per Tunnel for 16mm Cable.  
 

 

  

 165 Amp  Bars  250 Amp  Bars 
No. of Holes Part No. Price  Part No. Price 
6 165E6 $8.53    
12 165E12 $10.45    
18 165E18 $13.43    
24 165E24 $18.76  250E24 $23.10 
30 165E30 $23.69    
36 165E36 $28.88  250E36 $34.65 
42 165E42 $30.94    
48 165E48 $33.00  250E48 $39.60 
54 165E54 $42.49    
60 165E60 $45.38  250E60 $54.45 
72 165E72 $50.88  250E72 $61.05 
80 165E80 $54.18    
84 165E84 $54.18  250E84 $65.01 
96 165E96 $75.35  250E96 $90.42 
108 165E108 $96.25    

Mounting Feet   Price Each 
   

E/NFEET  $1.42    

Siren Hooter 
 

 
 

 

  

BZ22 

 

BZ30 

 

BZ80 

 

BZ82 

EEEEEEEERRRRRRRROOOOOOOODDDDDDDD        

EEEEEEEERRRRRRRROOOOOOOODDDDDDDD        

250E24 

165E24 
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3 SWITCHBOARD WORKS TEST RESULTS
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J & P Richardson Industries Pty Ltd
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4 “AS CONSTRUCTED” DRAWINGS
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J & P Richardson Industries Pty Ltd

C54500-QUU - Gallery Aeration Area Revision 0 Date: November 21, 2012

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-INSTALLED electrical drawings for details of protection equipment settings.

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