@ Innovators in Protection Technology

Section 5

TemBreak 1 and 2 over-current relay data,dimensions and

mounting

TemBreak
MCCB data Amp rating lor2 Page
Thermal magnetic MCCB operating characteristics 20 A - 800 A TB1&?2 5-2t05-5
Earth leakage MCCB operating characteristics 20A-250A TB 2 5-6to5-7
Earth leakage MCCB time current curve 20 A-250A TB 2 5-7
Earth leakage MCCB wiring 20 A - 250 A TB 2 5-8t05-9
Thermal magnetic time current curves 0.7 A-800 A TB1&2 5-10to5-19
Electronic MCCB characteristics & options 125 A-630 A TB 2 5-20to5-35
Electronic MCCB characteristics & options 160 A - 3200 A TB 1 5-36to5-47
OCR checker TNS-2 160 A-3200A TB1&?2 5-48
Let-through peak current 125 A-630 A TB 2 5-49to5-52
Let-through energy I*T 125 A - 630 A TB 2 5-53to5-54
MCCB dimensions and mounting
TemBreak 2
S125NF, S160NF 15A - 160 A 5-59
E125, S100, S125, 25125 20A-125A 5-60to5-61
$160, E250, S250, 25160, 25250 20A - 250 A 5-62to5-63
H/L125, H/L160, S250PE, H250, L250 20 A - 250 A 5-64to5-65
E400, S400 250 A - 400 A 5-66to5-67
H400, L400 250 A - 400 A 5-68to5-69
E630, S630 630 A 5-70
TemBreak 1
XM30PB 0.7 A - 12A 5-58
XS630, XH630, XV630 630 A 5-71
XS800, XH800, XV800 800 A 5-72
XS630, XH630, XS800, XH800 with XMC motor 630 A-800 A 5-73
X51250, XV1250 1250 A 5-74
XS$1250, XV1250 with XMD motor 1250 A 5-175
X51600, TL630, TL800, TL1250 630 A - 1250 A 5-76
X$1600, TL630, TL800, TL1250 with XMB motor 630 A - 1250 A 5-77to5-78
X52000 2000 A 5-79
X52500, XS3200 2500 A - 3200 A 5-80
X52000, XS2500, XS3200 with XMB motor 2000 A - 3200 A 5-81to5-82
Other dimensions
MCCB door flange for toggles and motors 20A-630A 5-83
MCCB toggle operation, angles and dimensions 20 A - 3200 A 5-84
Additional data on Mining MCCBs and older TemBreak 1 series MCCB dimensions
TL100EM, XV400NE 15 A - 400 A Refer section 13
XS5125, XH125, XS250, XH250, XS400, XH400 50 A - 400 A Refer section 13
1000 V Mining MCCB additional infomation 15 A - 1250 A Refer section 13
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I TemByeak

MCCB Technical data

Operating characteristics — TemBreak 2

Thermal-Magnetic protection
g p Thermal and magnetic adjustment dials.

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

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

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

Adjustable inverse time and

3 Pole MCCB with Adjustable thermal and adjustable magnetic characteristics. instantaneous trip.

Thermal adjustment dial fitted to ZS
earth leakage CBs.

General

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

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

Single pole MCCBs have fixed thermal and fixed magnetic characteristics.

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

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

e DC circuits. Thermal magnetic MCCBs provide both DC overload and DC short circuit protection.
Magnetic trip currents, (Ii), quoted in this catalogue are expressed in AC RMS Amperes. The
instantaneous magnitudes of current required to operate the magnetic elements are higher than
the AC RMS values by a factor of V2 . When protecting DC circuits it is therefore recommended
that the Ii setting is reduced accordingly.

5-2
Q-Pulse Id: TMS149

26/09/2012 Page 2 of 84



T em@eak

@ Innovators in Protection Technology

Thermal magnetic protection
Operating characteristics

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

Generator Protection

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

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

Four pole MCCBs with low instantaneous protection have protection on the neutral pole as standard. The
magnetic characteristic of MCCBs with low instantaneous protection is fixed at the following values: 5

Model Current Rating In (A)

E125 3xI,
S125 3x1,,
S160 3x1,,
E250 3x1,,
$250 3xI,

E400 | 3.5xI,
S400 | 3.5xI,

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

Phase Trip Threshold | Neutral Trip Threshold
Thermal I, (adjustable) Iy (adjustable)= I,
Magnetic | I; (adjustable) I; (adjustable)

Motor protection

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

Q-Pulse Id: TMS149
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ZS ELCB netting dials
showing thermal
adjustment dial.

MCCB Technical data

Operating characteristics — TemBreak 2

Thermal-Magnetic protection

0.63 T
S 08 8. A
. 10 =
(] ( Iz
® 6
: @ 13 — ]
Iy (xIn) I; (xIn)

Y

Adjustment dials

1. Iy is the thermal element adjustment dial and is used to set the rated current to match the conductor

rating. Iy can be set between 0.63 and 1.0 times I,.

2. I; can be set between 6 and 12 times on 125AF MCCBs with 20A-100 A trip units
I; can be set between 6 and 10 times on 125AF MCCBs with 125 A trip units
I; is fixed at 12 times on Z5125GJ 125AF ELCBs with 20 A-100 A trip units
I; is fixed at 10 times on Z5125GJ 125AF ELCBs with 125 A trip units
I; can be set between 6 and 13 times on 250AF MCCBs with 20 A-160 A trip units
I; can be set between 6 and 10 times on 250AF MCCBs with 250 A trip units
I; is fixed at 13 times on Z5250GJ 250AF ELCBs with 160 A trip units
I; is fixed at 10 times on Z5250GJ 250AF ELCBs with 250 A trip units
I; can be set between 6 and 12 times on 400AF MCCBs with 250 A - 400 A trip units

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

Model, type and rated current of thermal elements

Model Type | Current Rating In (A)

S100 -GF 15, 20, 30, 40, 50, 60, 75, 100 *)
S100 -NF 15, 20, 30, 40, 50, 60, 75, 100 ')
S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125 ")
E125 -NJ 20, 32, 50, 63, 100, 125

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

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

75125 -GJ 20, 32, 50, 63, 100, 125

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

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

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160 ')
S160 -NJ 20, 32, 50, 63, 100, 125, 160
S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 250
S250 -NJ 250

S250 -GJ 250

75250 -GJ 160, 250

H250 -NJ 250

L250 -NJ 250

E400 -NJ 250, 400

S400 -Q 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

Notes: ') These MCCBs have fixed trip units (1, 2 pole types)
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TemBreak 1 MCCB Technical data
Thermal - Magnetic MCCBs 630 - 800 A

Thermal adjustment
The rated current ‘I 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.

Magnetic adjustment
The magnetic adjustment is available on MCCBs of 630 A to 800 A. The magnetic setting ‘In’ 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.

063 0.8 1.0

Thermal adjustment range

Time

A

Time

x5

X6 x7.1
\W1 0

Magnetic adjustment range

>

>

Current X In > Current x In >

Example
XS630NJ/630 A 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.
Breakers with adjustable magnetic trip
MCCB Rated Magnetic trip current (A)
Cat. No. current (A) Scale 10 8.5 7.1 6 5
XS630NJ 630 6300 5355 4473 3780 3150
XH630P] 630 6300 5355 4473 3780 3150
XS800NJ 800 8000 6800 5680 4800 4000
XH800PJ 800 8000 6800 5680 4800 4000
Notes: Settings; 3 poles can be adjusted simultaneously with one adjustment dial.
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MCCB Technical data

Operating characteristics
ZS Earth leakage circuit b

Voltage presence LED

Dielectric test device. /

Remove the plug to allow
dielectric testing with the
ELCB closed (ON)

— TemBreak 2
reakers

Trip indicator. The yellow button
pops up to the indicate tripping
due to residual current.

When the breaker is reset, the
button will retract.

Type A. Tripping is ensured for

residual sinusoidal AC in the
presence of residual pulsating DC

\ Test button. Press the button to

test the residual current detection
and tripping system

\ Adjustable time delay for residual

current protection. Settings include
zero and non-trip (NT)

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

Adjustable overload protection

IR can be set between 63 %
and 100 % of Iy

S~

Switched or unswitched
neutral types stocked.

5-6
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MCCB Technical data

Operating characteristics — TemBreak 2

ELCB: ZS125GJ (125 AF), ZS250GJ (250 AF)

Residual current characteristic

Overload characteristic Short-circuit characteristic

IAn is the adjustable

tripping threshold for
residual current (earth
leakage) protection. It
can be set between 30
mA and 3 A. Available

settings are shown below:

At (ms) is a time delay which is introduced to the IR is the adjustable

residual current (earth leakage) protection tripping threshold for

characteristic. Available settings are show below. It can overload protection. it

also be set to 0 (max. actual tripping time is 40 ms) or can be set between 0.63

NT (No Trip - tripping time = ). The maximum and 1.0 times I, ratings

breaking time at each setting is shown in brackets. are shown below:

Note that IAn is set at 30 mA, At defaults to 0.

IR is the tripping
threshold for short-circuit
protection. It is fixed at

the values shown below:

Model IAn (A) At (ms) In (A) L
251256 0.03,0.1,0.3,0.5, 1, 3 0 (40), 60 (195), 200 (365), 400
20, 32, 50, 63, 100 12 x I (+/ -20 %)
(620), 700 (950), NT ()
251256 0.03,0.1,0.3,0.5, 1, 3 0 (40), 60 (195), 200 (365), 400
125 10 x I, (+/ -20 %)
(620), 700 (950), NT ()
252506 0.03,0.1,0.3,0.5, 1, 3 0 (40), 60 (195), 200 (365), 400
160 13 x I, (+/ -20 %)
(620),700 (950), NT (o)
252506 0.03,0.1,0.3,0.5, 1, 3 0 (40), 60 (195), 200 (365), 400
250 10 x I, (+/ -20 %)

(620), 700 (950), NT (=)

Q-Pulse Id: TMS149
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MCCB Technical data
ZS ELCB Connection diagrams (do’s and donts)

1 ZS ELCB connection - 3 and 4 wire systems

v
1]

3 wire system (no Neutral)
E.g.: motor applications, and
some markets outside Aust New
Zealand

4 wire system

E.g.: Power distribution systems
which include a Neutral (4 wire is
standard in Australia New Zealand)

2 ZS ELCB connection - reverse connection and
® NHP chassis

NHP Chassis require reverse connection
for all MCB’s, MCCB’s and ELCB's

o/

Reverse Reverse
connection OK connection 0K

oAU

Note: When a ZS ELCB is reverse
connected, the green power ON LED on
the front panel of the ELCB will remain
ON before and after any over current or
earth leakage trip. As well, the yellow
trip indicator button will pop out, and
the black toggle on the breaker will
move to the central “tripped” position.

Chassis Neutral bar
must connect to
ELCB Neutral pole
so toggles align

3 ZS ELCB connection: connecting 1 or 2 phases only
® (Refer box 5 for correct connection.)

X X X X

1 or 3 phase (4 wire system system with Neutral)

4 ZS ELCB connection: 3 pole types
[ ]

v X

3 wire system (no Neutral) 4 wire system

When using a 3 or 4 pole ZS ELCB, if a Neutral is present in the system, E.g.: motors annot use a ipole lfLCBhin a4

it must be monitored by the ELCB so an imbalance will not occur. wire system where all 3 phases
are to pass through the ELCB. The

Result: ELCB will trip if the Neutral is not connected Neutral must be monitored by the
ELCB. However 1+ Nand 2 + N
are ok for use with 3P ELCB's
Result: ELCB will trip

5-8
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5 ZS ELCB connection: 3 pole types 6 ZS ELCB connection: 4 pole types

v v v v v V| /S v

2 wire system - 2 wire system (no Neutral) - 4 wire system 3 wire system - no Neutral
using 1 phase + Neutral using 2 phases only E.g.: Standard power A 4 pole ELCB can be used
(SWER - single wire earth return) distribution systems on a 3 wire system where
using a Neutral the 4th Neutral pole is not
used.
7 ZS ELCB connection: 4 pole types 8 ZS ELCB connection: 4 pole types
° °

X v v / v v v X

Test
button
won't
work

4 wire system 2 wire system - 2 wire system (no Neutral) - using 2 phases only
E.g.: Standard power using 1 phase + Neutral
distribution systems

using a Neutral

5-9
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TemBreak MCCB Technical data

Time/current and ambient compensation curves

Time/current characteristic curves Example 1.
_ . Using a TemBreak 2 S250NJ
3
) The S250NJ set at its maximum thermal setting of
= 250 A, experiences an overload of 1000 A. What
ié would be the tripping time?
30 \
20 \ Solution
10 \ As the axis are ‘percent’ rated current, the overload as
H s \ [\ a percentage to rated current is
gl ¢ T\
i X
3 \ \ 100 A = 400 %
2 \ \ 250
- 1 \\
50 . P
20 N \\ Max The maximum and minimum on the curve are the
e 22 L] \ N tolerance bands. Therefore at 400 % overload the
=t \ \\\ tripping time would be as follows:
=4
g or ’””””””’;;\\ N Maximum trip time ~ 30 seconds
= 6 Min —+— N —~ Minimum trip time = 10 seconds
: | Q Average trip time = 20 seconds
) ! Due to strict quality control of the manufacturing and
i \ calibration processes, the characteristic curve of most
1 0B ! MCCBs will follow the ‘average” curve within the
[é] o 1 tolerance band.
b 04 !
0.3 T
0.2 :
l \
o.Odé i \
0.06 b AN
0.05 .
0.04 ! \
0.03 j \\
| N—
0.02 ;
0.01 }
0.008 T
0.006 |
Percent Rated Curren:1 S |
Ambient compensating curves Example 2.
0 The S250NJ is calibrated at 250 A for 45 °C ambient.
! If the temperature rose to 55 °C, what effect would
g 130 50A th h P}
B 20A,63A,100A.125A  Calibrated 1S have:
*E X \ temperature
o 120 ¥ 200A .
= Solution
g mo L s /;i N § At 55 °C the ambient compensating factor is 93 %,
L s i.e. 250 x 0.93 = 232.5 A
In other words the S250NJ would act as an MCCB set
_ 90 at 232.5 A, in 55 °C.
Calibrated at45°C — 5 15 25 35 45 55 65
Ambient temperature (°C)
5-10
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MCCB Technical data

Operating characteristics — TemBreak 2

Single Pole MCCBs

S$125-NF

Time/current characteristic curves

Percent Rated Current

S160-NF

Time/current characteristic curves

4
. . 3 n n
Magnetic trip current ) Magnetic trip current
Ir /4 Ir 1
A A 1 (A) (A)
\\ 16 208+42 | 16 16032
\ 20 260+52 =i 20 200+40
25 325465 25 250450
32 420484 32 320+64
40 520+104 40 400+80
\ 50 650130 | A\ 50 500100
63 820+ 164 R\ 63 630£126
80 1040+208 \ 80 800160
\ 100 1300260 \ 100 1000+200
\ 125 1550+310 125 1250+250
\ 160 1600320
N
\ N
\ N N
-~ \\ \\
N A
() ()
£ E \\
= Lt N\
g g A A
& - \ h=s A N\
= Min, N =
\
f
: Max.
T
i Min. [ /
1 -~
1 1l
. | 20~100A
g |
g |
125A 1
\
h \' \
: >
q i
(l
i
U
H
[l
909 v 9 o 9o o 2 9 9 99 99 =3 e 8 g8 00088 o909 v 9 o 9o 9 o 9 9 9999 (=3 o 9 9 Q9 9 999
88888 R RE § B 8 RE8E 8 8§88 S 5888 8888t R RE§ § B GRB8E 8 8§88 8 888

Percent Rated Current

Refer Applications, section 13, for temperature derating charts

Ambient compensating curves

Ambient compensating curves

Q-Pulse Id: TMS149

140 ‘ ‘ ‘ 150 ‘
~ 16, 40, 63, B0A 40A
130} P 140 p<—Pt—716n
= = N/
\\ 20, 100A /]
2 Lol N Calibrated 130 A 0,6,
@ \{ temperature RN ~N S
e A
g 110 %\ g 120 YQQ\ ZA)  Calibrated
3 P E s IR TR Q\ temperature
= g N
g 1258 s 20
£ 100 £ 110 L_E% L
o o
% = 80, 160A
90 A E 100
80 90
Calibrated at 45°C — 5 15 25 35 45 55 65
Ambient temperature (°C) 80
Calibrated at 45°C — 5 15 25 35 45 55 65
Ambient temperature (°C)
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MCCB Technical data

Operating characteristics — TemBreak 2

Two Pole and 125 A frame MCCBs

S100GF E125-NJ, S125-NJ, S125-GJ

Time/current characteristic curves Time/Current characteristic curves
4
Z Magnetic trip current
In 7
oo | h | - - e ®
0| | ] - 1| Il 15 180 +36
30| i T T i 20 240 +48
ol [ I T 360+72
40 48096
10 50 600 +120
8 60 720 +144
6 T — T T 75 900 £180
: \ 100 1200240
¢ )\ . ]
REEEA
50 \
| 40 \ 1
30 Max.
20
()
£
';’ 10 T
£ 8 I
g s [ I
Hl : i N
\\
2 T 1
U
4 U
0.8 :
06 |
05 |
0.4 T
0.3 T 4
| U
02 Hy : 15~100A
!
0.1 H t
0.08 T
0.06 1 1
0.0 T | T
0.04 i N
0.03 T — |
0.02 ; ——
i
i
0.01 :
0.008 T
0.006 L
0.005 -
88888 g 8§ 3 38888 8 858 88888
| |
Refer Applications, section 13, for temperature derating charts
Ambient compensating curves
140 ‘
8’ 130 ’5_‘ A
RN 63A Calibrated
£ 150 EYiE temperature
g [~ 20A,100A,125A
[
*‘é 10— A —
R Y B
g 100
_ 90
Calibrated at 45°C — 5 15 25 35 45 55 65
Ambient temperature (°C)
5-12
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MCCB Technical data

Operating characteristics — TemBreak 2

125 A Frame MCCBs

E125-NJ, S125-NJ $125-GJ,

Time/current characteristic curves

H125-NJ, L125-NJ

Time/current characteristic curves

Al 4
3 . .
, Magnetic trip current
Ir I
o i ) A
40 125 1250 + 250
30 \ 1 100 1200 + 240
20 63 756 + 151
50 600 + 120
o 32 384 + 77
8 \\ 20 240 % 48
e L W
2 N\
s - \%T\
2 1|
1 1|
I\
50
%0 T '\ \\, ]
\
30
20 \
2 N D
e 10 N\ \ |
g 8 NN
S N N
& g 1 N,
= 4 N N\
a FoNCE
| |
2 1 T
1 1
1 1
1 | T
08 i
06 L I
05 1 1
04 1 1
03 } :
1
0.2 1 i
1 ! 1 ] Adjustable setting range
f magnetic trip
1 ! HI °
0.1 1 Lo T
0.08 RN
0.06 1 H—t
0.05 i T
0.04
0.03 1 N N
1 T T
0.02 1
1
1
0.01 T
0.008 T T
Fo.00s ' 1
0'0050 o9 v 9 [=3 o 9 [=3 o 9 9999 (=] [=3 [=3 Qo (=3 o 999
®eg 88 g 88 ¢ 838888 8 558 S ggss

Percent Rated Current

Refer Applications, section 13, for temperature derating charts

Ambient compensating curves

130 ;
20A ‘ ‘
o 50A,63A
£ 120 —1 || .
® ‘ 125A Calibrated
= temperature
£
5 110 g
3 b l/
= f
3 LOOA
T 100
o
90
Calibrated at 45°C — 5 15 25 35 45 55 65

Ambient temperature (°C)
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5-13

Page 13 of 84



@ Innovators in Protection Technology

MCCB Technical data

Operating characteristics — TemBreak 2

S$160-NJ/GJ, E250-NJ, E250-NJ, S250-NJ, S250-GJ
SZSO-NJ/GJ Time/current characteristic curves

Time/current characteristic curves

Refer Applications, section 13, for temperature derating charts

Ambient compensating curves

i
w
o

20A,63A,100A,125A  Calibrated

\ temperature
00A

i
N
o

=
o

Percent current rating

[N
o
o

90
Calibrated at 45°C — 5 15 25 35 45 55 65
Ambient temperature (°C)
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MCCB Technical data

Operating characteristics — TemBreak 2
160 A and 250 A Frame MCCBs

S$160-NJ, H250-NJ, L160- H250-NJ, L250-NJ
NJ, L250-NJ Time/current characteristic curves

Time/current characteristic curves

Ambient compensating curves

140

130

£ 120 Calibrated
temperature

/160, 2boa [~

-
o
o

Percent current rating
>

90

80
Calibrated at 45°C — 5 15 25 35 45 55 65
Ambient temperature (°C)

Note: For plug-in connection Max. rating 225 A I; = 2925+585 A

5-15
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TTHS /T2HS HANDLES

For Terasaki moulded case circuit breakers up to 1600 A.

POWER PROTECTION

o |
) L ]
PD-TERASAKI-THS HANDLE
« IP55 rated plastic handle + Handles are padlockable in the + Padlock option for handle
Long variable depth shaft OFF position as standard mechanism mounted on MCCB
supplied standard +  ON padlocking optional via on + Al handle mechanisms allow
. Heavy duty metal locking lever site handle modification MCCB dial setting viewing and
standard «  Accepts up to three 4 - 8 mm access
locks or multi lock devices - ForIP 65 applications TTHP/T2HP

Internal door interlocking handles are available
vai

components are all metal - Door opens when handle is

All handles mount in a switched to OFF position - ONindication flag on handle

31-37 mm hole - Door will not open when handle mechanism

Short lever handles on MCCBs to is padlocked OFF +  Prosafe trapped key interlock
options

250 A, longer types 400- 1600 A« Door defeat function standard

105 mm? or 130 mm? escutcheon + Door defeat non functional when @ TERASAKI

plates are optional padlocked OFF

1300 NHP NHP  nhp.com.au 0800 NHP NHP  nhp-nz.com
Q-Pulse Id: TMS149 26/09/2012 Page 16 of 84
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E400-NJ, S400-CJ/NJ/GJ

MCCB Technical data

Operating characteristics — TemBreak 2

400 A Frame

Time/current characteristic curves

H400-NJ, L400-NJ

Time/current characteristic curves

A | 4
. . 3 a =
Magnetic trip current S | Magnetic trip current
I I \ I L
(A) A s LV Y (A (@
\\ 400 4800£960 20 \\ 400 4800%960
250 3000£600 30 250 3000+ 600
2 \\ \ 250A(max)
\ 10 | \\ 5 400A(max)
N e IV
\ - AN/
\ : | A AN
3 \ N
\ | , \ QDN
?
1 /)\ AR
\\' | 250A(min)/ I
\\ \\ 30 1 N
2 | _ ] D\
g N g 400A(min), f q
= \ = 10
o | = s .
£ £
Q Q 6
2 2 5
= = 4
3
2
1
0.8
2 ] 4
5 05 I 1 > setting range
b g:; o HI of trip
setting range
1 of ic trip ] 02
Lo HI
0.1
0.08
0.06
0.05
0.04
0.03
- 002 N s
0.01
0.008
0.006
40,005
S P 8 % 8 ¢ 8 888 e P 2 & 8 ¢ 8 888
Percent Rated Current Percent Rated Current
Refer Applications, section 13, for temperature derating charts
Ambient compensating curves Ambient compensating curves
150 ‘ ‘
\ 400A(min) e e—
140 \ 250A(min) 140 J= 3% 50‘
~ T, =63% 400A
o AN N/ I
£ 130 \}( ‘
8 \ 130 =80% 250A
= N\, | Calibrated NF=r
$ 120 tem /r=80% 400A
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Ambient temperature (°C)
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TemBreak 1 MCCB Technical data

Time/current and ambient compensation curves

XS630CJ, XS630NJ, XH630PJ

Time/current characteristic curves

M a 4
s Magnetic trip current
5 2
5]
n \ Rated current (A)| Magnetic trip current
5 1\ NRC (A)
2 ‘\ 400 4000+400
30 \ 630 6300630
20
\ \ Max
10 \
2 s N\
£ A\
E \
: NN
M \\ N\
, ~ \\
Min \
- 1 N\ \
AN AN
: N
N
% AN N\
g N N
E 20 N N
o
c
‘s 10
2 8
E 6 N
5
4
3
2 Adjustable setting range or
| magnetic trip. Five stages
0.8 within this range.
2 o6
8 o5
8 04
0.3
0.2
0.1
0.08
g:gg X5 X10
0.04
0.03
0.02 —
0.01
0.008
v 0008
%388 % 5338 388838 § Eg8 g BEES
Percent Rated Current
Ambient compensating curves
130
2
g 120 —éwmm)——fff Calibrated —1—
= " temperature
g ~
5110
o
IS /e:oA(maxu\
g 400A (max) ~)
9 100
o~
90
Calibrated at 40 °C — 0 10 20 30 40 50 60
45°C — 5 15 25 35 45 55 65

Ambient temperature (°C)
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TemBreak 1 MCCB Technical data

Time/current and ambient compensation curves

XS800NJ, XH800PJ

Time/current characteristic curves

XM30PB

Time/current characteristic curves

w s

Motor output (kW) and Rated current (A)

hour 45‘

=

minute

=

(kw) (kw)
@™ [T00v [ 400v | ® [200v  400v
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1.4 0.2 0.4 101 221 -1
2 - 0.75 12 - 55
2.61 0.41 -1
41 0.751 15
| LY 5 - 2.2
[ AN
| WY
\
\\\
AN Max.
\ N
N\ \\
N
\\
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\\
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second

——

o9 w 9 9 9 9 9 9299999 o 9 29 29 9 9 999
53 Q& B S B SO © O 83895898 3 S 838 © B8 8898
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Ambient compensating curves

R o
P Magnetic trip current
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N
) EAN
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o 1 \\ \\
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: N
4
3
2 Adjustable setting range or
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0.3
0.2
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0.1
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0.05
0.04
0.03 \\
0.02 = )
0.01
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TemBreak 2 MCCB Technical data

Electronic overcurrent relay (OCR)

Tembreak 2 moulded case circuit breakers are available with electronic overcurrent relays in 2 frame sizes:
250 A and 400/630 A. Current ratings range from 16 Amperes to 630 Amperes ). The overcurrent relays are
easy to adjust - simply select the current rating via a dial adjustment and, depending on the application,
a dial selectable pre-set characteristic curve can also be selected.

Standard overcurrent relay

Features:

Electronic overcurrent protection, for general and selectivity applications

250 A and 400 A: Seven (7) characteristic curves, 630 A: Six (6) characteristic curves

Trip unit ratings; 125 A, 250 A, 400 A, 630 A

Long time, Short time & Instantaneous trip times vary depending on the characteristic curve selected
Base current I, is adjustable from 40 % - 100 % of the nominal rated current I,.

OCR Options:
B Ground fault trip on 400/630 A models B Pre-trip alarm
B Neutral pole protection for 4 pole MCCBs B Special curve characteristics are available *)

. . . Te em@eak
Electronic OCR adjustment setting

Configuring the STANDARD Overcurrent relay

The standard TemBreak 2 OCR can be configured
allowing the user to adjust the rated current (Ip,s0q)
of the MCCB and select a predetermined tripping
curve. This allows the user to tailor the MCCBs
tripping characteristics to suit the requirements of
the electrical load.

Setting the rated current

The TemBreak 2 MCCB OCR rated current is adjustable from 40% - 100% of the nominal rated current
(I,). This is a desirable feature where the demand of the protected electrical load increases over time. As
the load demand increases, the rating of the breaker can be adjusted accordingly to meet the system
requirements. For example, an S250PE TemBreak 2 MCCB can be configured to operate with an expected
load of 125 A. The OCR can be set by rotating the rated current Iy (A) selector switch to “0.5" This has
the effect of setting the rated current of the S250PE to Ip,seq = I, (250 A) x Ip (0.5) = 125 A.

It should be noted that the Iy dial is adjustable according to the numbered increments 0.4, 0.5, 0.63, 0.8,
0.9, 0.95 and 1.0 only. The I dial is not infinitely adjustable between these numbered increment values.

Curve selection

The predetermined curve characteristic switch simplifies the OCR trip settings by reducing the number of
often misunderstood variables that need to be specified. This enables users of various technical abilities
to set the OCR to match the required electrical load and service application. For example, if an electrical
contractor was required to configure an S400 A TemBreak 2 MCCB for use in a three phase Squirrel-cage
motor application, curve 5 would be the correct setting as it provides class 10 general purpose motor
protection.

Seven (7) selectable OCR curves (32 - 400 A)
Six (6) selectable OCR curves (630 A)

. Generator protection

. General feeder LOW SCP

. General feeder MEDIUM SCP
. General feeder HIGH SCP

. Motor protection Class 10

. Motor protection Class 20

N o U AN W N e

. Motor protection Class 30 ?)

Notes: (SCP = Short circuit protection)
1) Availability of special curves pending plus, 16 A - 40 A electronic trip unit MCCBs
?) 630 A MCCBs have six (6) selectable curves.
Disregard characteristic 7 @ 630 A

5-20
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TemBreak 2 MCCBs with Electronic overcurrent protection

OCR Adjustment and setting detail

630 A OCR Fascia

400 A OCR Fascia

250 A OCR Fascia

Adjustment dials

The left adjustment dial sets the rated current to match the conductor rating. The right adjustment dial
selects (one of six on 630 A models) preset characteristics. The effects of the left adjustment dial
(labelled Ig(A)), and the right adjustment dial (labelled Characteristics) are detailed in the time/current

graph tables on the following pages.

Tolerance of characteristics

Characteristic Ref. Tolerance
Long time delay (LTD) tr */- 20%
Short time delay (STD) L +/- 15%

tsd Total clearing time +50 ms, resettable time -20 ms
Instantaneous  (Inst) 5 */- 20%
Preferential trip I +/-10%
alarm (PTA)

tp +/- 10%
Ground fault trip (GF) I */- 15%

tg Total clearing time +50 ms, resettable time -20 ms
Neutral protection (NP) Iy */- 15%
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TemBreak 2 MCCB Technical data

Optional functions for TemBreak 2 electronic MCCBs

Three optional functions are available:

Ground Fault Trip (G)

This function trips the MCCB after time delay, tg, if the ground fault current exceeds the preset threshold,
Ig. Ground fault protection can be enabled and disabled by operating a DIP switch on the electronic
protection unit. An external current transformer is available if the groiund fault trip function is required on
a 3 pole MCCB, in a 3 phase, 4 wire system. Refer following pages for more information.

Neutral Protection (N)
Neutral protection trips the MCCB after time delay. N, if current in the neutral conductor exceeds the rated
current, In, of the MCCB. The time delay characteristic is identical to that of the overload characteristic (L).

For example an S250PE TemBreak 2 MCCB with a nominal current, I,, of 250 A would have a neutral

protection threshold of I (1.0) x I, (250) = 250 A.

B The standard setting of I, is 100% of I,,. For any other setting, specify when ordering.

B When Neutral pole protection is installed the breaker must be set at 100% of its I, rating for the
Neutral protection to function. For other settings contact NHP.

Pre-Trip alarm (P)
An LED and volt-free output contact are activated after a time delay, tp, if the load current exceeds the
preset threshold, I,. Refer following pages for more infomation.

Option ordering

Optional functions must be specified when ordering the breaker. Options can be selected by identifying
the appropriate ‘code’ from the table below and appending this code after the MCCB type designation. For
example, to select a 4 pole, 400 AF MCCB, front connect, with a nominal current (I,) of 400 A, featuring
ground fault (G) and pre-trip alarm (P) options, the correct description would be:

Cat No. S400-GE APG 3400: with ground fault and pre-trip alarm options, with a 400 A trip unit.

Optional functions

I (R) No of Poles |Cat. No/Code Ground fault (G) Neutral protection (N) Pre-trip alarm (P)
3 AP - - Yes
4 AP - - Yes
125
4 AN - Yes -
250
4 APN - Yes Yes
3 AP - - Yes
3 AG ) Yes - -
. 3 APG ") Yes - Yes
250 )
4 AP - - Yes
400
4 AN - Yes -
4 APN - Yes Yes
4 AGN ) Yes Yes -
4 APGN ') Yes Yes Yes
3 AP - - Yes
3 AG Yes - -
3 APG Yes - Yes
4 AP - - Yes
630
4 AN - Yes -
4 APN - Yes Yes
4 AGN Yes Yes -
4 APGN Yes Yes Yes

Notes: ') Ground fault is not available with MCCBs fitted with a 250 A trip unit. However, 400 A versions are
adjustable down to 160 A.

5-22
Q-Pulse Id: TMS149

26/09/2012 Page 22 of 84



@ TERASAKI
TemBreak 2 MCCB Technical data

Optional functions for TemBreak 2 electronic MCCBs

Ground Fault Trip (G)
This function trips the MCCB after time delay, tg, if the ground fault current exceeds the preset threshold,
I..

g
The default time delay, tg is set to 0.2 seconds and the load current threshold, Ig is 20 % of the nominal
current. For example an S400GE TemBreak2 MCCB with a nominal current (I,) 400 A would have a ground
fault trip threshold of Ig (0.2) x I, (400 A) = 80 A.

Ground fault protection can be enabled and disabled by operating a DIP switch on the electronic protection
unit. An external current transformer is available if the ground fault trip function is required on a 3 pole
MCCB, in a 3 phase, 4 wire system (3 phase + neutral). 4 pole ground fault MCCBs have an internal 4th CT
as standard.

400 A OCR Fascia with
Ground Fault function.

How to specify a ground fault MCCB

The ground fault function must be specified at the time of order. Descriptions for electronic MCCBs to
include a 1-4 digit alphabetic coed after the type designation, which details the combinations of optional
features. For example:

S400-GE APG 3 400 - includes pre-trip and ground fault trip.
The table below lists codes for ground fault MCCB.

In  No. of poles Cat. No./ code Ground fault (G) Neutral protection (N) Pre-trip alarm (P)

3 AG Yes - -
N - APG Yes = Yes

400 )

4 AGN Yes Yes -

4 APGN Yes Yes Yes

3 AG Yes - -

3 APG Yes - Yes
630

4 AGN Yes Yes -

4 APGN Yes Yes Yes

Notes: ') MCCB with 250 A trip unit not available with Ground Fault. A 400 A trip unit is adjustable down to 160 A.

Q-Pulse Id: TMS149
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Optional functions for TemBreak 2 electronic MCCBs
Ground fault trip (G)

External neutral sensor (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 <————> LOAD

m /%/ o o /%/ 3 PHASE SUPPLY

THE POSITION OF 4TH CT.

( 7 1
@ NEUTRAL BAR
EARTH BAR
Z X
Wz
1 =21
The direction of 4th CT
DIRECTION LINE SIDE OR LOAD SIDE
. ) A
W Note: MCCBs with the GF option can
be forward or reverse
S s connected. The CT connections
0 : K and L must be connected as
0 X .
ol o shown in the diagram
| - K regardless of whether the
; P N : MCCB is forward or reverse fed.
ON , SIDE :L If not, tripping will result.
:% Dl e R—
—|- —{ + % -|— L EXTERNAL
S= NEUTRAL
OFF | SIDE SENSOR
0 0 L> (MEN Link)

WIRES 1 mm’ (dia) MIN.
TWISTED TOGETHER

External Neutral CT Dimensions (mm)

Optional 4th CT types T2GB

Cat. No
400 A T2GB4ONO4A
630 A T2GB40ONO6A
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Optional functions for TemBreak 2 electronic MCBs

Function - features
Pre-trip alarm (P)

An LED and volt-free output contact are activated after a time delay, tp if the load current exceeds the
preset threshold Ip.

The default time delay, tg is set to 40 seconds and the load currents threshold, Ip is 80 % of the rated
current. For example an S250PE TemBreak 2 MCCB with an I 4404 setting of 125 A would have a pre-trip
alarm threshold of Ip (0.8) x Irqteq (125)=100 A.

An OCR power supply is required for operation of the preferential trip alarm. This is mounted as shown
below, either on the side of the breaker (250 A, 400 A, 630 A - standard), or remotely (400 A, 630 A only -
on request). Ratings, specifications and wiring arrangements are shown below.

Control power supply specifications 5
Frame (A) 250 400/630

Voltage 200-240 V AC 200-240 V AC

Rated Power 2 VA 2 VA

Rated current of output contact

Frame (A) 250 400/630
125 V AC, resistive load 3A 3A
125 V AC, inductive load 2A 2A
250 V AC, resistive load 3A 3A
250 V AC, inductive load 2A 2A
30 V DC, resistive load 2A 2A
30 V DC, inductive load 2A 2A

Q-Pulse Id: TMS149
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Optional functions for TemBreak 2 electronic MCBs

Function features
Pre-trip alarm (P)
MCCB type

S250-NE, S250-GE,
8250-PE, H250-NE

MCCB type

A B C D
S400-NE, S400-GE, S400-PE, 71 74 25.2 16.2
E630-NE, S630-CE, S630-GE
H400-NE-L400-NE 71 111 25.2 16.2
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Time/current characteristics

Electronic characteristics
S250PE, H250NE

N
\ \7 [ ] [ [ ]
\ Overlapped i
\ \ characteristics

\ \ N\
\ \ 5 \\
N WA NSANAY
WO
E b\ } \\\
= A ANARHL
. A YN
AN
) 6 1)
OO

PERCENT RATED CURRENT /&

In=250A; 125 A; 40 A
Tabular representation

Curve Selection Dial ONLY Ir Selection Dial ONLY TSR FETEED
Characteristic LTD (sec) STD Characteristics R INST (A)
curve selection | 200% 600% In Delay (sec) Selection dial position ! PTA Iy x | 0.8
dial position n b T
lal positi overload | overload 0.40 T4 X I Pre-trip t (sec) 40
1 11 - 25x IR 0.1 -
2 21 - 25xIg 0.1 0.50 14xIg _ -
3 21 - 5x IR 0.1 0.63 4% _ _
4 53 5 10x IR 0.1
5 108 10 10x Ig 0.2 0.80 4x NP N 1
2 1 10 x | .2
6 00 9 Oxlg 0 0.85 - Neutral ty(sec) | iv=1r1)?)
7 308 29 10x IR 0.2 .
protection
0.90 14x1r
0.95 13x 1R
1.00 13x /g

Notes: ') The standard setting of I, is 100% of I,,. For any other setting, specify when ordering.
?) When Neutral pole protection is installed the breaker must be set at 100% of its I, rating for the Neutral
protection to function. For other settings contact NHP.
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TemBreak 2 MCCB Technical data

Time/current characteristics

Electronic characteristics
S400NE, S400GE, H400NE, L400ONE

Overlapped H
\ \ }\ characteristics

DN
(0]
2 NN N
o
£ \0\
'L- \
s @0
2 T s s =238 3 §&3s & § 8 §&8& 8
= e g g ¢ 8 8
Percent
ratedicuent fn Percent Rated Current /g
In =400 A; 250 A
Tabular representation
Curve Selection Dial ONLY Ip Selection Dial ONLY OPTIONAL FEATURES
Characteristic LTD (sec) STD Characteristics R INST (A)
curve selection 200% 600% In Delay (sec) Selection dial position ! PTA Iy x | 0.8
. Py n p* 'R -
dial position | overload | overload 0.40 Tax Ty Pre-trip  (560) 70
1 " - 25x R 0.1 alarm
2 21 - [
; ~ 25 X/ R 0.1 0.50 14x Iy GFT Ig X Iy 0.2
2 = e 5x 7 01 0.63 14xIg Ground 1q (sec) 0.2
5 108 10 o IR iy L
. 200 i 10x IR 0.2 0.80 14x Iy NP Xy 1
; w08 » 1ox°A 0.2 0.85 - Neutral | In(sec) | iv=tr')?)
10xR 02 protection
0.90 14x Iy
0.95 18x /g
1.00 18x Iy
Notes: ') The standard setting of I, is 100% of I,,. For any other setting, specify when ordering.
?) When Neutral pole protection is installed the breaker must be set at 100% of its I,, rating for the Neutral
protection to function. For other settings contact NHP.
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Time/current characteristics

Electronic characteristics
E630NE, S630CE, S630GE

Overlapped H
\ \ characteristics
\ N\

N\
N\
[} N\
E
(= \
o N 3
E
g
2 N\
[ \\
E3L6)
) 5 o o o o 9o s 9o 9o g9 9 o s o o o o o
— ~ ™ & v ©® O o e o 9o o 9o i<} o o o 9o 9o o
- D S ER 8 § B 8

Percent rated
percent Rated Curtent

In=630A
Tabular representation

Curve Selection Dial ONLY Ir Selection Dial ONLY L RS
Characteristic LTD (sec) STD Characteristics R INST (A)
it ;ii%'r?n Oegr(l);/;d oggrcl);éd In630 A | Delay(sec)  Selection dial position | /, 630 A PTA IoX I 0.8
0.40 14x 1y Pre-trip tp (sec) 40
1 " - 25x R 0.1 -
2 2 - 25x R 01 0.50 14x I GFT Iy X 02
2 2; ; Z i :2 g: 0.63 14.x I Ground ty (sec) 0.2
5 108 10 ax R 0‘2 fault trip
: 0.80 10x Ig NP INX I 1
6 200 19 8x R 02 0.85 10x g Neutral Iy (sec) |in=1R ?)
protection
0.90 10x Ig
0.95 10x Iy
1.00 10x /g

Notes: ') The standard setting of I, is 100% of I,,. For any other setting, specify when ordering.
?) When Neutral pole protection is installed the breaker must be set at 100% of its I, rating for the Neutral
protection to function. For other settings contact NHP.
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Time/current characteristic curves — TemBreak 2 electronic

Example 1:
Generator protection, CURVE 1 Generator protection — LOW short circuit protection

Compared to a transformer, a generator has a limited

short circuit capacity (say 4 times the full load Curve 1 1, = 250 A, Ig select dial = 0.8, S/H 250
rating). Therefore to avoid possible damage to the Electronic OCR MCCB
generator it is desirable to select a tripping
characteristic curve that accommodates a generator’s
limitations.
When configured for use in a generator application
the characteristic curve features faster tripping times g
during overload situations and low level short circuit EJ"i
faults. E
In Curve 1, an S250 TemBreak 2 MCCB with a rated g
current of I, (250 A) x I (0.8) = 200 A features: a
5 B Approximate trip time of 11 seconds during a E
200% of rated current (400 A) overload
B Approximate trip time of 0.1 seconds during a
250% of rated current (500 A) low level short
circuit
. . (=3 o o
B Instantaneous (no intentional delay) threshold of 2 8 8
1400% of rated current (2800 A). PERCENT OF RATED CURRENT T
Example 2:
General feeder low SCP '), CURVE 2 General feeder - LOW short circuit protection
Sharing the same short circuit tripping time
characteristics as the generator protection curve, the Curve 2 1, = 250 A, Ig select dial = 0.8, S/H 250
general feeder LOW SCP curve 2 has greater tolerance Electronic OCR MCCB
to allow for overloads caused by small inrush
currents.
In Curve 2, an S250 TemBreak 2 MCCB with a rated
current of Iy (250 A) x I (0.8) = 200 A features:
B Approximate trip time of 21 seconds during a g
200% of rated current (400 A) overload o
=
B Approximate trip time of 0.1 seconds during a F
250% of rated current (500 A) low level short 2
circuit %
B Instantaneous (no intentional delay) threshold of a
1400% of rated current (2800 A).
o o o
2 g g
PERCENT OF RATED CURRENT T
Note: ) SCP = Short circuit protection.
Note: The above curves are worked examples for an electronic MCCB with a 250 A rated overcurrent relay (OCR).
The same curve and setting data will also apply to TemBreak 2 MCCBs with other ampere ratings.
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Time/current characteristic curves — TemBreak 2 electronic

Example 3:
General feeder medium SCP *), CURVE 3

Featuring a shallower overload time-trip curve and
higher short circuit current protection characteristics
than curve 2, curve 3 allows greater tolerance during
overload and short circuit conditions.

In Curve 3, an S250 TemBreak 2 MCCB with a rated
current of I,, (250 A) x I (0.8) = 200 A features:

B Approximate trip time of 21 seconds during a
200% of rated current (400 A) overload

B Approximate trip time of 0.1 seconds during a
500% of rated current (1000 A) low level short
circuit

B Instantaneous (no intentional delay) threshold of
1400% of rated current (2800 A).

Example 4:
General feeder high SCP '), CURVE 4

This curve contains a shallower overload time-trip
curve and a higher short circuit current protection
characteristic, compared to curve 3.

In Curve 4, an S250 TemBreak 2 MCCB with a rated
current of I, (250 A) x I (0.8) = 200 A features:

B Approximate trip time of 58 seconds during a
200% of rated current (400 A) overload

M Approximate trip time of 5 seconds during a 600%
of rated current (1200 A) overload

B Approximate trip time of 0.1 seconds during a
1000% of rated current (2000 A) low level short
ciruit

B Instantaneous (no intentional delay) threshold of
1400% of rated current (2800 A).

Note:

General feeder - MEDIUM short circuit protection

Curve 3 1, =250 A, IR select dial = 0.8, S/H 250
Electronic OCR MCCB

0
Q
&
w
=
=
[$]
=
o
o
o
[
o o o
S S g
~ =
PERCENT OF RATED CURRENT
General feeder — HIGH short circuit protection
Curve 41, =250 A, IR select dial = 0.8, S/H 250
Electronic OCR MCCB
0
Q
)
w
=
-
[©]
=
o
o
o
=
o o o
o o o
PERCENT OF RATED CURRENT
Note: ') SCP = Short circuit protection.
The above curves are worked examples for an electronic MCCB with a 250 A rated overcurrent relay (OCR).

The same curve and setting data will also apply to TemBreak 2 MCCBs with other ampere ratings.
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Time/current characteristic curves — TemBreak 2 electronic

Example 5:
Motor protection Class 10, CURVE 5

Class 10 protection requires the overload detection
element to trip the breaker in 10 seconds or less
when a current of 600% of its rated current is
experienced. Class 10 protection is commonly used
for general purpose motor applications, hermetic
motors and submersible pumps.

In Curve 5, an S250 TemBreak 2 MCCB with a rated
current of I, (250 A) x I1I; (0.8) = 200 A features:

B Approximate trip time of 116 seconds during a
200% of rated current (400 A) overload

Il Approximate trip time of 10 seconds during a
600% of rated current (1200 A) overload

B Approximate trip time of 6.8 seconds during a
720% of rated current (1440 A) overload

B Approximate trip time of 0.2 seconds during a
1000% of rated current (2000 A) low level short
circuit

B Instantaneous (no intentional delay) threshold of
1400% of rated current (2800 A).

Example 6:
Motor protection Class 20, CURVE 6

Class 20 protection requires the overload detection
element to trip the breaker in 20 seconds or less
when a current of 600% of its rated current is
experienced. Class 20 protection is typically reserved
for motors with difficult starting conditions.

In Curve 6, an S250 TemBreak 2 MCCB with a rated
current of I, (250 A) x I (0.8) = 200 A features:

B Approximate trip time of 221 seconds during a
200% of rated current (400 A) overload

B Approximate trip time of 19 seconds during a
600% of rated current (1200 A) overload

B Approximate trip time of 13 seconds during a
720% of rated current (1440 A) overload

M Approximate trip time of 0.2 seconds during a
1000% of rated current (2000 A) low level short
circuit

B Instantaneous (no intentional delay) threshold of
1400% of rated current (2800 A).

Motor protection Class 10

Curve 5 I, =250 A, I select dial = 0.8, S/H 250
Electronic OCR MCCB

m
Q
L
w
=
=
(O]
=
o
[
o
=

o o o

o o o

- S o

- 4

PERCENT OF RATED CURRENT
Motor protection Class 20
Curve 6 I, =250 A, I select dial = 0.8, S/H 250
Electronic OCR MCCB

m
Q
L
w
=
._
O
Z
o
[
o
=

o o o

o o o

— o o
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Note: The above curves are worked examples for an electronic MCCB with a 250 A rated overcurrent relay (OCR).
The same curve and setting data will also apply to TemBreak 2 MCCBs with other ampere ratings.
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MCCB Technical data

Time/current characteristic curves — TemBreak 2 electronic

Example 7:
Motor protection Class 30, CURVE 7

Class 30 protection requires the overload detection
element to trip the breaker in 30 seconds or less
when a current of 600% of its rated current is
experienced. Class 30 protection is typically reserved
for motors with difficult starting conditions that are
driving high inertia loads.

In Curve 7, an S250 TemBreak 2 MCCB with a rated
current of I,, (250 A) x I (0.8) = 200 A features:

M Approximate trip time of 338 seconds during a
200% of rated current (400 A) overload

B Approximate trip time of 29 seconds during a
600% of rated current (1200 A) overload

B Approximate trip time of 19.9 seconds during a
720% of rated current (1440 A) overload

Motor protection Class 30

TRIPPING TIME (sec)

Curve 7 I, = 250 A, IR select dial = 0.8, S/H 250
Electronic OCR MCCB

B Approximate trip time of 0.2 seconds during a
1000% of rated current (2000 A) low level short
circuit o o o
. . 2 5] 8
B Instantaneous (no intentional delay) threshold of - =]
1400% of rated current (2800 A). PERCENT OF RATED CURRENT
Curve comparison
As previously described, the predetermined curve
characteristic switch enables easy OCR configuration to match
the electrical characteristics of the load.
Tabular representation
Curve Selection Dial ONLY Ig Selection Dial ONLY T TGS
Characteristic curve LTD (sec) STD Characteristics IR INST (A)
selection dial position 20(|)%d 60?%d Iy <630 A | |, 2630A | Delay (sec) Selection dial position | /, <630 A | I, > 630 A PTA b x I 0.8
overioad | overoa 0.40 T4xTlg | 14xlR | Pretrip | Ifp(sec) 0
1 " - 25x R 25x R 0.1 alarm
2 21 - 25xR | 25x/R 0.1 0.50 14xlg | 14xig GFT lgx Iy 0.2
2 :5 ; o "7 ox :R 01 0.63 14xIg 14xIg Ground {y (sec) 0.2
. — . 10 x ’R 8x ’R 0.1 fault trip
10x'R 8x R 02 0.80 14xlg | 10xIy NP X 1
: igg ;2 10x :R 8x :R 0.2 0.85 - 10Xl | Neural | fy(sec) |iN=1m1)2)
1ox/R | 8xR 02 .
(Not applicable X X protection
for 630 A) 0.90 14 x5 10x /g
0.95 13xlg | 10x/g
1.00 13xlg | 10x/g
Notes: ') The standard setting of I, is 100% of I,,. For any other setting, specify when ordering.
°) When Neutral pole protection is installed the breaker must be set at 100% of its I, rating for the Neutral protection to function. For
other settings contact NHP.
Note: The above curves are worked examples for an electronic MCCB with a 250 A rated overcurrent relay (OCR).
The same curve and setting data will also apply to TemBreak 2 MCCBs with other ampere ratings.
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MCCB Technical data

Time/current characteristic curves — TemBreak 2 electronic

Example 8:
Setting the rated current Iy (A) adjustment

The rated current value of the breaker can be adjusted
from 40% to 100% of its nominal value. In this
example an S250 TemBreak 2 MCCB OCR is initially set
with a rated current of I,, (250 A) x I, (0.8) = 200 A.
(See also example below).

Example 9:
Setting the rated current Iy (A) adjustment

This example shows the OCR being set at ‘0.5’ of Iy
(A). This has the effect of changing the rated current
of the breaker to I, (250 A) x I (0.5) = 125 A.

This change can be clearly seen in the curve
movement.

Rated current IR

Curve 5 1, = 250 A, IR select dial = 0.8, S/H 250
Electronic OCR MCCB

°
[
2
w
=
=
O
=
o
[
o
=

o o o

o o o

— o o

- 4

CURRENT (A)
Rated current IR
Curve 51, =250 A, Ig select dial = 0.5, S/H 250
Electronic OCR MCCB

m
Q
L
w
=
._
O
Z
o
[
o
|—

o o o

o o o

- =) =3

- 4

CURRENT (A)

Note: The above curves are worked examples for an electronic MCCB with a 250 A rated overcurrent relay (OCR).
The same curve and setting data will also apply to TemBreak 2 MCCBs with other ampere ratings.
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MCCB Technical data

Optional applications/functions — TemBreak 2 electronic

Tem@eak

CURVE| Application Description LTD STD
1 Generator/ heating/ The characteristic curve features faster Fastest Fastest
resistive loads tripping times during overload tripping time | tripping during
(LOW short circuit level) situations and low level short circuit during an a low level
faults. overload short circuit

2 General distribution Sharing the same short circuit tripping Intermediate Fastest tripping

(LOW short circuit level) time characteristics as curve 1, curve 2 | tripping time | during a low
has greater tolerance to allow for during an level short
overloads caused by small inrush overload circuit
currents.

3 General distribution Featuring a shallower overload time trip | Intermediate Intermediate
(MEDIUM short circuit curve and higher short circuit current tripping time | tripping time
level) protection characteristics than curve 2, | during an during a low

curve 3 allows greater tolerance during | overload level short
overload and short circuit conditions. circuit

4 General distribution Featuring a shallower overload time trip | Slow tripping | Slow tripping
(HIGH short circuit level) curve and a higher short circuit current | time during an | (high

protection characteristic than curve 3. overload tolerance) time
during a low
level short
circuit

5 Motor Protection Class 10 protection requires the Slow tripping | Slow tripping
Class 10 overload detection element to trip the time during an | time (high

breaker in 10 seconds or less when a overload tolerance)
current of 600% of its rated current is during a low
experienced. Use -general purpose motor level short
applications, hermetic motors and circuit
submersible pumps

6 Motor Protection Class 20 protection requires the Slow tripping | Slow tripping
Class 20 overload detection element to trip the time during an | time (high

breaker in 20 seconds or less when a overload tolerance)
current of 600% of its rated current is during a low
experienced. Use- Motors with difficult level short
starting conditions. circuit

7 Motor Protection Class 30 protection requires the Slowest Slowest
Class 30 overload detection element to trip the tripping time | tripping time

breaker in 30 seconds or less when a during an (high
current of 600% of its rated current is overload tolerance)

experienced. Use- motors with difficult
starting conditions that are driving high
inertia loads.

during a low
level short
circuit

Q-Pulse Id: TMS149
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TemBreak 1 MCCB Technical data

Electronic based characteristics and adjustments

Characteristics

The standard electronic based MCCB from Terasaki features a fully adjustable LSI over current relay. In
addition to the standard overload and short circuit protection, there are a number of options available to
suit specific applications.

IeT Pick-up Test internal external
MCCB type LTD STD INST Ramp LED port PTA GFT LEDs LEDs
XV400 [ ] ® o [ [ ([ * - = L 2
XS630, XH630, XV630 [ ] [ ] [ [ ] ([ ([ 2 2 = *
XS800, XH800, XV800 @ o o o o ([ * 2 = *
XS1250SE, XV1250 ([ ] [ ] [ [ ] ([ ] ([ * L 2 4 -
XS1600SE *) ([ ] o o [ o ([ 2 * 4 -
XS2000NE [ ] [ ] [ [ ] [ [ ] 2 L 2 2 -
5 XS2500NE [ ° ° [ ° o . . . -
\— Standard on all TemBreak MCCBs J
Legend Application
LTD Long time delay Overload protection, True RMS —
STD Short time delay Short circuit protection and selectivity Standard for all
INST Instantaneous Short circuit protection, fast acting TemBreak 1
I’t RAMP Provides easier grading with downstream fuses Electronic
Pick-up LED Illuminates on LTD overload, flashes on PTA pick-up MCCBs
Test Port Facility for TNS-2 OCR checker for calibration checking —
PTA Pre-trip alarm Useful for loadshedding applications
GFT Ground fault trip Protection against ground faults
LEDs Light emitting diodes Indication of fault for faster diagnosis
Access to setting dials integral leads
To adjust the settings on the electronic
TemBreak, the protective cover seal on the front
of the breaker 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 Shunt trip
required between the black dots marked on \
R R Undervoltage
the dial. (Replacement seals are provided.) trip I
Refer diagrams on following pages.
Integral leads
Aux switch
XS1600SE Alarm switch XV400 (cover removed)
Notes: ') Includes TL630NE to TL1250NE
@ Standard
@ Optional
- Not available

5-36
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Electronic based characteristi
adjustments, operation and setting — TemBreak 1

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
electronic MCCB to achieve more than 200,000
permutations of its time/current characteristic.

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

TemCurve

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

Standard electronic adjustments

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

breakers.

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

cs -

TA

Time

A
A\
1
1
1
1
1
1
1
1
1
1
1
1
1
1

600% of I1

i

T LONG TIME SHORT TIME INSTANTANEOUS
o : .
! ‘ ' 4  S— 8 6
2 SN
0.8\ iI.O 2\ [10 3 12
" RATEDGUR. (| " X" b =l
CT RATED CURRENT BASE CUR. " "E' w | ors \-&E' - SHORT TIME 12t
TIME : -
I & ©| 1250 |A |SETTING '/@\ / A\
TEST IN 5\ I % °"\ [ C3 5
063 08 1.0 ICEC T SEC OFF ON
0000 @ at6x I T» SEC
- . TRUE at10x o
Dial setting Available adjustments
Base current setting To 0.63-0.8-1.0x1In Amps
LTD pick-up I 0.8-0.85-0.9-0.95-1.0xIo Amps
LTD setting Tt 5-10-15-20-25-30 (at I1 x 600 %) Secs
STD pick-up I 2-4-6-8-10x1o Amps
STD setting T 0.1-0.15-0.2-0.25-0.3 Secs
INST pick-up I 3-12 - xIo (continuously adjustable) Amps

Note:
available. Please contact NHP for details.

A special generator T1 setting adjustment of 1-5 sec (at I x 600 %), is also

Q-Pulse Id: TMS149
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MCCB Technical data
Adjustment of tripping characteristics
TemBreak 1 (electronic type)

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.

PRE TRIP ALARM

0.8/ \O.Q
AL

Front view of breaker Figure 1. Electronic OCR adjustments possible
(after removing protective cover and seal).
T LONGTIME | SHORTTIME  |INSTANTANEOUS| GROUND FAULT
|_| 09 6 . 02 03
CURR. o.y""\?.es :/""\a 6{/«} m
— SETTING
0’8\ : ["0 2\ ["’ 3 @ 12 | o1 @ 04
- " RATEDCUR.(4)| = *® b xb o Xh
D CT RATED CURRENT BASE CUR. o '2' » ot 'E' oo SHORT TIME 12t -0:3"
In I:l A | ] 1280 |A Femme 5{@\1‘.30 { \[ m 0-3/ NG
TESTIN 0.1 03 o.|\ [o.a
I:] |:> 063 08 1.0 @ u :tngh T. SEC OFF ON 1o SEC
O OO0 O T2 SEC
= = PICK UP at10x lo
Example XS1250NE
Label/seal Cover

Spare labels (sealing label)

Adjustment method

Remove the seal from the OCR adjustment cover, 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.

LONG TIME
0.9
\—
CUR. o.gy '\0.95
SETTING

DOTS

0.8 1.0

11 Xlo

Secure the cover and apply a new seal.

Notes: Align the groove (end marked with dots) between the bands for the
required setting.

For example, the diagram above shows Io = 1.0.
The INST and GFT pick-up currents are continuously adjustable.

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

n
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MCCB Technical data

Electronic based characteristics -
adjustments, operation and examples — TemBreak 1

Overload adjustment

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

LONG TIME SHORT TIME INSTANTANEOUS

0.

9 6
o— — 9
glEJ'?‘IE:NGOEY \0.95 y \a 6
0.8\ [1 0 2\ I10 3 12
L xl o

I xlo
: RATED CUR. (A)

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

SHORT TIME 2t

IrateD = In x Io x In CT RATED CURRENT |  BASE GUR. 1.0/;’;\20 01.5/“‘0"2"\02
TIME ; 28
In the example shown on the right the rating would be: " 2 e e s e 5\@130 o N o m
TEST IN :
Tratep = 1250 x 1.0 x 1.0 = 1250 A voool| [ O aoan | T O
In total there are 15 possible increments of adjustment between 7y o PickuP soxke

50 and 100 %, as shown below.

0.63 0.8 1.0

Base current E 63 | 80 | 100

Semnd 0.95
Current dial KA

e
I xlo

80 85 90 95 100 80 85 95 100 80 85 90 95 100
Breaker in thi

72%inthis |50 g5 57 60 63 64 68 76 80 80 8 90 95 100
rated current example

Example - Settings
In this example, what are all the settings in Amps?
Solution

IRATING I.TD p_ick_up - In X IO X :[1 T LONG TIME SHORT TIME INSTANTANEOUS| GROUND FAULT
1250 x 0.8 x 0.9 =900 A &, e 5 02 03
. s AN AR |
STD pick-up = InxIoxI2 0_;\ ] o 2\ ] o
3 12 0.1 0.4
1250 x 0.8 X 4 = 4000 A . N I b .
INST pick-up = InxIox1Is CT RATED CURRENT |  BASE GUR. oo o | o5 5 o SHORT TIME I2t o
1250 x 0.8 x 12 = 12,000 A | ™ A [ ]a [serme f@\ I YN
) TESTIN 5\ [30 0.1\ [0.3 0.1\ [0.8
GFT pick-up = Inx Ic 065 08 10 T SEC . sec OFF ON | 1o st
1250 x 0.1 = 125 A 0000 © e L Imsec
’ < HEeUP at10x o
(Note that GFT is a function of In and not Io) X
Example - Time/Current curves
T T
GFT
) | @
£ 3 £
T2 =100 msec o i | Te=100 msec & - - - - - - - ‘
1 INST
[1=900A I2= 4000 A 13=12000A | le=125A I
5-39
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MCCB Technical data
Options (electronic type) TemBreak 1

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. PTA
Should the current Ip be exceeded for 40 secs a (N/0) contact will close to characteristics
provide remote indication and/or load shedding.
— LTD characteristic curve
Tripping
PTA specifications time (<)
Pick up current (A): [Ir]] ~ Adjustable steps of 70, 80, 90, 100 % of the o
selected rated current [I1]. :Sem,fg range —
0.8 0.9
/ N Setting tolerance £10 %
0-71 ) 1.0/  Note: The long time-delay trip does not operate ‘first’
when the pick-up current is adjusted to 100 %
of the rated current [I1].
Ip xl1 40
70 100 150 % X [Ii]
Operating time (s) [Ip] 40 secs (fixed definite time-delay) setting tolerance is £10 %
Output contact Normally open contact, (1a) Integral lead is standard length (450 mm)
Resistive load Inductive load
Rating of 250 V AC 125 VA (2 A max) 20 VA (2 A max)
contact 550 v pC 60 W (2 A max) 10 W (2 A max)
PTA indication Pick-up LED flickers
L e e 1
! 1
1
! o Output contact (N/O) .
! of the pre-trip alarm
' TemBreak X pre-trip
. MCCB .
R R (R ;

Essential Load Non-essential Load Non-essential Load

5-40
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Adjustment of TemBreak electronic OCR

with ground fault — TemBreak 1

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.
400 AF TemBreak 1 MCCBs are not available with ground fault function. (Refer TemBreak 2 400 AF which is.)
When a three pole breaker is used in a 3 phase, 4 wire system, a separate (T is required
for the neutral line. (refer NHP).

GFT specifications

Pick-up current (A): [IG]
Continuously adjustable from 10 to 40 %
of the rated CT current (Ict) setting o GFT pick-upp
. Trippingp current setting rangep
tolerance is + 15 % time (s)p
Time-delay (S): [TG] L
® The GFT has a definite time-delay 08p
characteristic and is adjustable in steps
of 0.1, 0.2, 0.3, 0.4, 0.8 s.
Total clearing time is +50 ms
. . 0.1p— ™~
and resettable time is -20 ms
for the preset time delay. : :
10 40 %x (lcT)p
4th CT for GFT
Rating (A) Type
2500 UX0Y0007A
2000 UX0Y0006A
1600 UXO0Y0005A
1250 UX0Y0004A
1000 UXO0Y0003A
800 UX0Y0002A
630 UX0Y0001A
hole dia
D
Dimensions (mm)
Rating (A) A B C D E F H CH M N
2500-1000 140 110 50 10 80 85 145 75 85 35
800-630 105 100 40 8 50 75 110 57 50 20

Q-Pulse Id: TMS149

26/09/2012
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MCCB Technical data

TemBreak electronic type with ground fault - TemBreak 1

External neutral sensor (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 <————> LOAD

% /%/ o o /%/ 3 PHASE SUPPLY

THE POSITION OF 4TH CT.

_A_

( )
@ NEUTRAL BAR

EARTH BAR

MEN
LINK

— L EXTERNAL
NEUTRAL
SENSOR

T
H L%J © WIRES 1 mm® (dia) MIN.

TWISTED TOGETHER
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MCCB Technical data

Trip indicators — TemBreak 1

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:

Trip indicator display (1250 AF and above)

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

~

LED for LTD tripped
indication
LED for STD/INST tripped indication LED for GFT
reset button tripped indication
pushed to turn OFF PP
the LED . —iie
RESET TRIP INDICATORS
0—© *© O
T LONG TIME SHORT TIME INSTANTANEOUS| GROUND FAULT

CURR.

09

o.zy‘-"\?.ss
SETTING

o.a\ [LO

xlo

| " RATED CUR. (A)

ION

.2}

X lo la

[10

0.2 0.3

@.

la Xln

SHORT TIME 2t

J

Trip indicator display (400 AF to 800 AF) and OCR controller example: XV400

An optional feature available with TemBreak electronic type are fault indication contacts - these are

15 0.2 03

CT RATED CURRENT | BASE CUR. e «—:\20 0.1'57—-.\0.25 . 2'/‘._,\044
. o | ol ol ]

5 301 01 0.3 o.1\ [0.8

TEST IN I I
063 08 1.0 w SEe T:  SEC OFF ON Te  SEC
s S at6x It T» SEC
OO0 OO0 2
: PICK UP at 10 x lo
X In
LA
PICK UP Example XS1250SE

LED turns ON when LTD function picks up.
In case PTA is fitted, this LED flickers when PTA
function picks up. (separate control power required).

voltage free and provide a signal of the cause of a trip (long time, STD/INST).
An external trip indicator box is required with 400 AF models.

WIRE CONNECTIONS
FOR FAULT INDICATION
CONTACT (OUTPUT)

4—

260228 - 214 —1— | £
LWE;N[
SHORT Ygi
INSTANTANEOUS|
3
OCR 44 =
CONTROLLER 45 -

Notes:

trip indication box (above).

j'l—js -
j

80

LED INDICATORS

OPTIONAL

For dimensions of XS/XH800SE and PE refer to pages 6 - 68 and 6 - 69, add dimensions of OCR controller and

Q-Pulse Id: TMS149
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MCCB Technical data
OCR controller (PTA and trip indication) TemBreak 1

OCR controller mounting position Dimensions (mm)
A
Ampere  Type of With UVT  Without UVT
frame MCCB controller controller B
400 XV400 34 97 48
630 XS630/XV 64 151 60
XH630 64 151 60
800 XS800/XV 64 151 60
XH800 64 151 60
1250 XS1250SE/XV bill 114 72
1600 XS1600SE/TL-NE 51 114 92
2000 XS2000NE 54 180 115
2500 XS2500NE 54 180 115
OCR controller (PTA and trip indication) OCR controller dimensions
The OCR controller is installed in the left hand side of the breaker (Installed external to the breaker)

(standard). This can also be installed externally to the breaker (please
specify when ordering).

OCR controller specifications

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 connection diagram *) ?)

Notes: ') Standard torque for the terminal screws M3.5 - 0.88~1.18 Nm (9~12 Kgf.cm).
?) Connected cable size - Max 2.0 mm®.

5-44
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MCCB Technical data

Time/Current curves — TemBreak 1

XV400
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v
e
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P4

Tripping Time

second
o
@
7

EEEERG
= o
=

Percent rated current of ‘
CT rated current (In)

100
125
150
200
250
300
400
500
600
700
800
900
1000
1500
2000
2500
3000

Percent rated current of base current (l0)

(T rated current (A) (In) 250, 400

CT rated current (A) (I) 630, 800

Base current setting (A) (Io) (In) x (0.63-0.8-1.0)

Base current setting (A) (lo) (I) x (0.63-0.8-1.0)

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

(o) x (0.8-0.85-0.9-0.95-1.0) Non-tripping at (I)
setting x 105 % and below. Tripping at 125 %
and above.

Long time-delay pick-up current (A): (1)

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

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

Long time-delay time settings (S) (T1) (5-10-15-20-30) at (l1) x 600 % current.

Setting tolerance + 20 %

Short time-delay pick-up current (A): (I) (Io) x (2-4-6-8-10) Setting tolerance + 15 %

Short time-delay pick-up current (A): (I2) (lo) x (2-4-6-8-10) Setting tolerance + 15%

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

Short time-delay time settings (S) (Tz) ~ 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

Instantaneous trip pick-up current (A) (Is) Continuously adjustable from (Io) x (3 to 12)
Setting tolerance + 20 %

Instantaneous trip pick-up current (A) (Is) Continuously adjustable from (lo) x (3 to 12)
Setting tolerance + 20 %

® Pre-trip alarm pick-up current (A) (Ir)  (I;) x (0.7, 0.8, 0.9, 1.0) Setting tolerance * 10 %

* Pre-trip alarm pick-up current (A) (Ir)  (I1) x (0.7, 0.8, 0.9, 1.0) Setting tolerance + 10 %

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

o Pre-trip alarm time setting (S) (T¢)

Notes: e Optional.
Underlined values will be applied as standard ratings unless

otherwise specified when ordering.

* Pre-trip alarm time setting (S) (Te) 40 fixed definite time-delay. Setting tolerance + 10 %
* Ground fault trip pick-up current (A) (Is) Continuously adjustable from (I) 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

* Ground fault trip time setting (S) (Tc)

Q-Pulse Id: TMS149
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MCCB Technical data

Electronic based characteristics and adjustments

XS1250SE, XS1600SE, XS2000NE, XS2500NE, TL630NE,
TL8OONE, TL1250NE & XV1250 - TemBreak 1

Time/current characteristic curves

W

hour +‘

Curves based on standard settings

minute

pavid
/

4

4

Tripping Time

second
o
o

oo o 1n
R
]

100
125
150
200

2 9 g
? 9 8
& ® 9

500
600
700

29
83
23

1000
1500
2000
2500
3000

Percent rated current of ‘

Percent rated current of base current (10)

CT rated current (In)

Overcurrent tripping characteristics

(T rated current (A) (In)

1000, 1250, 1600, 2000, 2500

Base current setting (A) (Io)

(1) X (0.63-0.8-1.0)

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

(lo) x (0.8-0.85-0.9-0.95-1.0) Non-tripping at (I:)
setting x 105 % and below. Tripping at 125 %
and above.

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

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

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

(lo) x (2-4-6-8-10) Setting tolerance + 15 %

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

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

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

Continuously adjustable from (lo) x (3 to 12)
Setting tolerance + 20 %

e Pre-trip alarm pick-up current (A) (Ir)

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

e Pre-trip alarm time setting (S) (Te)

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

® Ground fault trip pick-up current (A) (Ic)

Continuously adjustable from (Iv) x (0.1 to 0.4)
Setting tolerance + 15 %

® Ground fault trip time setting (S) (Tc)

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

Notes: e 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 — TemBreak 1

MCCB curves Fig. 1
An electronic 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. LTD
The following is an insight into how these curves interact and could act as /

a guide for hand-drawing the curves. TemCurve selectivity application
software is available for computerised generation of curves (refer page 6-9).

TA

Firstly consider the following basic characteristic curve shown in figure 1. STD
The LTD takes the form of a curve and has the following characteristic //
equation:

(12-1). t = k T
where k" is a constant. To determine k, the calibration point of the LTD l
should be used, i.e. t =T, at I, = 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 electronic 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 I, and T,

settings for the STD, and I; setting for the INST. 70s

Ty=30s

I

Example

If we assume that we have:

XS1250SE with 1250A CTs and

I,=1,1,=0.8, T, = 30 secs,

I,=8,T,=0.2 secand 115%  400% 600% T
=1150A =4000A =6000A

I, = 1, (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
(12- 1) (“-1)
The STD and INST can be constructed as follows with

L=I,xI)xI,

L=I,xIyxI

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.
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MCCB Technical data

OCR checker, inspection and maintenance — TemBreak 1 & 2

OCR Checker TNS-2

The TemBreak (Electronic) OCR checker, Type TNS-2, 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.

The checker can be used with TemBreak 1 and 2 MCCBs.

Ratings and specifications

Power source 100~110 V, 220~240 V AC single phase 50/60 Hz
Power consumption 30 VA
Application 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)

Measurement of set Display 3-digit digital display
current values Range 0-900 mA
Measurement of tripping Range 0.00-99.9 seconds

time values

Outline dimensions (mm) 200 W x 84 Hx 130 D

Weight 2.7 kg
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MCCB Technical data

Operating characteristics — TemBreak 2

Let-through Peak Current characteristics

$125-NF 240 V AC $160-NF 240 V AC

X Range: Tembreak 2
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MCCB Technical data

Operating characteristics — TemBreak 2

Let-through Peak Current characteristics

H125-NJ, L125-NJ 440 V AC H125-NJ, L125-NJ 690 V AC

Range: 2 Range: Tembreak 2
300 Voltage: 34380V AC,415V AC, 440V AC 300 Voltage: 34690V AC
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M4706¢ 200 Drawing NO: M470¢
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Operating characteristics — TemBreak 2

Let-through Peak Current characteristics

H160-NJ, L160-NJ, S250-PE, H250-NJ/NE, H160-NJ, L160-NJ, S250-PE, H250-NJ/NE,
L250-NJ 440 V AC L250-NJ 690 V AC

Range: Tembreak 2 Range: Tembreak 2
300 1 foltage: 34380V AC,415V AC, 440V AG 300 Tt T Voltage: 34690V AC
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through peak current
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Operating characteristics — TemBreak 2

Let-through Peak Current characteristics

H400-NJ/NE, L400-NJ/NE 415 V AC E630-NE/CE/GE 415 V AC

Range: Tembreak 2 Range: Tembreak 2
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Operating characteristics — TemBreak 2

Let-through Energy characteristics

$125-NF 240 V AC $160-NF 240 V AC

Range: Tembreak 2 Range: 2
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Operating characteristics — TemBreak 2

Let-through Energy characteristics

H125-NJ, L125-NJ 440 V AC H125-NJ, L125-NJ 690 V AC

Range: Tembreak 2 Range: Tembreak 2
30 Voltage: 34380V AC,415V AC, 440V AC 30 T Voltage: 34690V AC
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Operating characteristics — TemBreak 2

Let-through Energy characteristics

H160-NJ, L160-NJ, S250-PE, H250-NE/NJ, H160-NJ, L160-NJ, S250-PE, H250-NE/NJ,
L250-NJ 440 V AC L250-NJ 690 V AC

ange: Tembreak 2 Range: Tembreak 2
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Operating characteristics — TemBreak 2

Let-through Energy characteristics

H400-NJ/NE, L400-NJ/NE 415 V AC E630-NE, S630-CE/GE 415 V AC

Range: Tembreak 2 Range: Tembreak 2
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Section 5

MCCB dimensions and mounting — TemBreak 1 and 2

MCCB dimensions and mounting

TemBreak 2 Amp rating Page
S125NF, S160NF 15 A -160 A 5-59
E125, S100, S125, 25125 20A-125A 5-60to5-61
$160, E250, S250, 25160, 25250 20A-250A 5-62to5-63
H/L125, H/L160, S250PE, H250, L250 20A-250A 5-641to5-65
E400, S400 250 A - 400 A 5-66to5-67
H400, L400 250 A - 400 A 5-68to5-69
E630, S630 630 A 5-70
TemBreak 1
XM30PB 0.7 A - 12A 5-58
XS630, XH630, XV630 630 A 5-71
XS800, XH800, XV800 800 A 5-72
XS630, XH630, XS800, XH800 with XMC motor 630 A-800 A 5-73
X51250, XV1250 1250 A 5-74
X$1250, XV1250 with XMD motor 1250 A 5-75
X51600, TL630, TL800, TL1250 630 A - 1250 A 5-76
X$1600, TL630, TL800O, TL1250 with XMB motor 630 A - 1250 A 5-77to5-78
X52000 2000 A 5-79
X52500, XS3200 2500 A - 3200 A 5-80
X52000, XS2500, XS3200 with XMB motor 2000 A - 3200 A 5-81to5-82
Other dimensions
MCCB door flange for toggles and motors 20A-630A 5-83
MCCB toggle operation, angles and dimensions 20 A - 3200 A 5-84
5-57
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@ Innovators in Protection Technology

MCCB Technical data
TemBreak 1 — XM30PB

Outline dimensions (mm)

ASL: Arrangement Standard Line
Ig: Handle Frame Centre Line

Front connected (standard) Preparation of
conductor

Drilling plan

Rear connected (optional) Drilling plan

Panel cut-out

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

Plug-in (optional)

Preparation of conductor

Drilling plan

5-58
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@ Innovators in Protection Technology

ASL: Arrangement Standard Line

TemBreak 2 MCCB DimenSionS ii: Handle Frame Centre Line
S125-NF, S160-NF

Outline dimensions (mm) S125-NF 125 AF 1 Pole

Front connected

Outline dimensions (mm) S160-NF 250 AF 1 Pole

Front connected

5-59
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Innovators in Protection Technology

TemBreak 2 MCCB Dimensions
E125-NJ, S125-NJ, $125-GJ, S100GF,

25125GJ

Outline dimensions (mm)

ASL: Arrangement Standard Line
If: Handle Frame Centre Line

125 AF

Front connected

Preparation of conductor With terminal bars Drilling plan
(optional)
29
l:
Interpole barrier Roj—1 £
(removable) X 5
Mounting hole I ©
2P 17(max.) 3P 4P
i M8 screw 5
15 Ll i} L]
+ ++
o
el
b t
4x0.7
'@J @‘ Tapped hole
92(3P,.4P)
Rear connected . Panel cut-out
Drilling plan (Front view)
Mounting plate 3P 4P 3; 4}5
max. 3.2
/1 E i} L 45 45
e 10 Fany Fany Fany FANNYARY
" WY
15 Conductor 8 3 € 5
DIDD D1d
—_J u \ 46 46
Mounting 30 30 218 Lo || 122 |

screw 60 3030 30\ M4X0.7
Stud can be Tapped hole Panel cut-out dimensions shown
turned 45°or 90° give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator
3P 4P Preparation of conductor Drilling plan Panel hinge position (hatching area)
9 bottom view
Interpole barrier . e =
(removable) Mounting hole 154 % 3p P
v Front panel t2 E
24, n
L /" M8 screw u @ i i
i 17(max.
m(ax.ts) + + |+ N h!='
Operating knob |:|
? ? 200 5%00 = > 200
Connector plug Mounting screw —@J Lﬁ— %‘:;);%3 hole
90
30,30 30,
45 75

Drilling plan Panel cut-out
(Front view)
3P 4P 4P
Operating knob i i o
L
Fany rany [ Fany FANWANY
T\ A ZAANZ AN N Q:\
e CE ¢
OO+ [O10-&
145 |
Padlock @J sd w %
Connector plug Stud can be 60 30|30 | 30 ]\ M4X0.7 . .
— turned 45°or 90° Tapped hole Panel cut-out dimensions shown
5.5, 164.5 give an allowance of 1.5mm
. - around the handle escutcheon.
| |28(max.)
5-60
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@ Innovators in Protection Technology

ASL: Arrangement Standard Line

TemBreak 2 MCCB DimenSionS ii: Handle Frame Centre Line
E125-NJ, S125-NJ, S125-GJ, Z5125GJ
Plug-in versions (T2 PM Plug-in base)

Outline dimensions (mm) 125 AF

Plug-in Termination of Busbar
3P 4P
i Mounting i Preparation of conductor
hole

Support or rail

Mounting sc rew
M6x14 max.

Mounting screw

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

Detail of connecting part

(rear view) Drilling plan(front view) )
Oriented for rear access

) L1} L} 28.5
Support or rail -

i ST

4| 4 + 4+ [
I 1 0
[ = f14.2
¢ [TER]| 2 -
L 5 £
+ |4 + | 222
J—LIIAJ meru
406 406
175 5\;’a 22 15 =
Mounting screw 1% 0
Mounting through the backplate (shown with optional connection bars oriented for rear access)
(rear view) Drilling plan(front view) Detail of connecting part
Oriented for rear access
Mounting Plate
206 ¥ 4P 406 282

L L 08.5 &

T = T

= e LS S
» "
4
222 222

30 60
94 124

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

(rear view) Drilling plan(front view) Detail of connecting part

Insulating plate Oriented for front access

Mounting screw M5 NUT Mounting Plate

3P 4p 3P 4P
= = L1} L}
(i
& & 4 i) &
g ¢ g
3.2t ©
218
5
30
Mounting plate
Insulating plate
Note that the insulation plate (supplied as standard) must be fitted between the base and the backplate.
5-61
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Innovators in Protection Technology

TemBrea

k 2 MCCB Dimensions

$160-NJ, S160-GJ, E250-NJ, S250-NJ,
$250-GJ, Z5160GJ, ZS250GJ

Outline dimensions (mm)

ASL: Arrangement Standard Line
ig: Handle Frame Centre Line

250 AF

Front connected

Preparation of conductor
29

= Drilling plan
E—T‘Lé With terminal bars
£ N
M § (optional)
25(max.)
max.t7
o 3p 4P
M8 screw ﬁ
i L)
+ 4| 4
4 4 @
M4x0.7
—ﬁ—l Lﬁ- Tapped hole
overlap max.
Rear con nected Drilling plan Panel cut-out
(Front view)
3P 4P
Mounting plate ® ® L L
/ (max. t3.2) 024 525 525
i rdawahwanvilFan Wah Wahwahy
:J NPAA ZNpANT A
% Q3 [0 5
22 Conductor T
overlap max.
Fan\7an\7anY VAR rah\ ‘anwany
INVIANPIN VAN VAN D)
35 .35 M4X0.7 53.5 53.5
35 | 35 35 | 35| 35 | Tapped hole 107 142
Stud can be
turned 45°or 90° Panel cut-out dimensions shown
give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator o
Preparation of ]
3P 4P conguctolr E}% Drilling plan Panel hinge position (hatching area)
u S bottom view
25(max.)
max.t7
154
Front panel 2 ,, ap P
v~ M8 screw
] L (1] it
+ + D
T
<
©
¢
100 | 10
150 50
T T 200 200
M4x0.7
35 35
Connector plug Tepped hole
35 | 35
55, 164.5
87.5
L. 28(max.)
Rear connected with Motor Operator .
Drilling plan Panel cut-out
(Front view)
154 s 4P
Front panel t2 Mounting plate 3P
Operating knob | /(max. 13.2 024 Lt
anv[liranwanwanwan
:# ZNPINPANP >
(n
i
8 3 g3 € 8
N DN TTY
Vi \NIVINVIASVANY
Padock /| 35 M4X0.7 L45 ]
Connector plug 35 | 35 | 35 | Tapped hole 90

Stud can be
turned 45° or 90°

Panel cut-out dimensions shown
give an allowance of 1.5mm
around the handle escutcheon.
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@ Innovators in Protection Technology

ASL: Arrangement Standard Line

TemBreak 2 MCCB DimenSionS Ig: Handle Frame Centre Line
$160-NJ/GJ, E250-NJ, S250-NJ/GJ, ZS160GJ,
25250GJ - Plug-in versions (T2 PM Plug-in-base)

Outline dimensions (mm) 250 AF

Plug-in Termination of Busbar

3P Mounting 4P
i hole [ Preparation of conductor

Support or rail

20y

Mounting screw
M8x18 max.

105 140

Mounting screw

(rear view) Drilling plan(front view) Detail of connecting part 5

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

Oriented for rear access

3P 4P 3P 4P
L] L] L L o1l
11 =
Support o rail [y B [ i
:q - f
+ | 4 4 4 f
| ‘ 3 305 305
w|™ e a2
¢ ¢ = “’-I'\ % 42 42
Ll ~| |E
aality S
LLrilJ LLTTLJ
4-0 6 4-06
15 175 45 15
Mounting screw 35 70 Terminal bars should be connected alternately
— on adjacent poles.

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

a8 (rear view) Mounting Plate Drilling plan(front view) Détall of connecting part
Mounting plate 765 Oriented for rear access
Mounting screw M5x20 P ‘:'!P 206 3P ‘:; 4-06 o11
) ol %)
%, - '
i
30.5 30.5
¢ 218 42 42
— ‘]——@
175
35 70
Terminal bars should be connected alternately
109 144 on adjacent poles.

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

(rear view) Mounting Plate Drilling plan(front view) Detail of connecting part
sl I 3P P Oriented for front access
22 Insulating plate
b il L] o
| = 3p 4P
Lt L]
—
M un
¢ A Sk
I
|
Iy P’ t} ‘g{
© ¢ 8 4t
2]
k3 &
=
2-06 175 4-0 6
35 70
Mounting plate
4 Insulating plate
168
5-63
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Innovators in Protection Technology

ASL: Arrangement Standard Line

TemBreak 2 MCCB Dimensions
H125-NJ, L125-NJ, H160-NJ, L160-NJ,

$250-NE, H250-NJ, H250-NE, L250-NJ

Ig: Handle Frame Centre Line

250 AF

Q-Pulse Id: TMS149

Outline dimensions (mm)
Front connected
120 With terminal bars Drilling plan
o7 (optional) (front view)
3P Interpole barrier 4P . 23
(removable] Mounting hole Preparation of 3]
1 1 conductor .
29 r
X ¥ i
L1 < @
25(max.) & 4 44—
maxt7 5
" £
M4x0.7 & 1 N
8 Mounting screw Mounting screw _3_5J lﬁj M4x0.7
105 Tapped hole
23]
ol1 358535
Rear con neCted Drilling plan Panel cut-out
(front view) (front view)
Mounting plate 3P 4P Smp 4,1|_P
|/(max. t3.2) i 224 525 2.
ranwanwanvilirahwanwah wany
== NP ORDHOED:
1 0 1| 0
Conductor = 2 R 3 5
22
Van\Pan 7an i Vansvans anwanr
M4X07 ANWIANVIANDS ANVINVIAN VANV
Mounting screw [ds] bﬂ \Max0.7 193.5.0 [235]
45°0r 90° |35135] | 3513535 Tapped hole 107 142
127 Panel cut-out dimensions shown
give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator
09 =
Preparation of = Panel hinge position (hatching area)
3P 4P conductor £ bottom view
Interpole barrier u 2 Drilling plan
(removable) 25(max.) (front view)
[\ ‘ max.t7
189
Front panel 2 59
M% Sc’e;’ ap 4P [
[ L |:| =
+ +
H
o]
€ < @
100 1 100
T T 20(1) ! 200
Connector plug _&J M4x0.7
5.5 199.5 Tapped hole
|_|28(max.)
Rear connected with Motor Operator
Drilling plan Panel cut-out
(front view) (front view)
3p 4P P
Operating knob 3P
W24 i [
IT\I \IT\ IT\I \IT\ IT\
NP AN [ \WPANP AP AP &
e
O] KPIOKD
Padlock / Mounting Qﬂ LSSJ M4x0.7 |45 |
Connector plug screw 3635 3535 35 | Tapped hole %0
5.9 Panel cutl-lout dimenfsi10ns shown
give an allowance of 1.5mm
L_128(max.) around the handle escutcheon.
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@ Innovators in Protection Technology

ASL: Arrangement Standard Line

TemBreak 2 MCCB Dimensions i Handle Frame Centre Line
H125-NJ, L125-NJ, H160-NJ, L160-NJ,
S250-PE, H250-NE/NJ, L250-NJ
Plug-in versions (T2 PM Plug-in base)
Outline dimensions (mm) 250 AF

Plug-1 n Termination of Busbar

3P Mounting 4P .
i hole L Support o rail Preparation of conductor

15.5 (max.)
9
&
Mounting screw
M8x18 max.
105
" Mounting screw
Mounting on a support or rails (shown with optional connection bars oriented for rear access) 5
(rear view) Drilling plan(front view) Detail of connecting part
Oriented for rear access
3P 4P 3p 4P
, ] ) ] ]
Support or rail o11
[T Sl S
4+ | 4 4 4 !
i I A 305 305
[0} [0} = 0 % 42 42
i EgE
+ | S
LLF Ty LLF i
406 4-06
15 17.5 45 15
' Mounting screw 35 70 Terminal bars should be connected alternately
— on adjacent poles.

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

a8 (rear view) Mounting Plate Drilling plan(front view) Detail of connecting part
Mounting plate 765 Oriented for rear access
Mounting screw M5x20 ® il 2-06 P 4P 4-0 6 o11
H T . i
) ol1 B
| - '
SR
30.5 30.5
¢ 218 42 42
17.5
35 70
Terminal bars should be connected alternately
109 144 on adjacent poles.
. . . .
Mounting on the backplate (optional connection bars must be oriented for front access)
(rear view) 1o oo g Plate Drilling plan(front view) Detail of connecting part
22 Insulating plate 3p 4P Oriented for front access
' i L} 0
Mounting screw M5 NUT b 3P 4P
L} L}

o =

+ + 4 Hia
|
I
ol 2l

¢ ] 4| =

22
4+ %
&
2-06 175 4-06
35 70
Mounting plate
183 Insulating plate
203
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TemBreak 2 MCCB Dimensions e tarre Line
E400-NJ, S400-CJ, S400-NJ, S400-NE,
$400-GJ, S400-GE, S400-PE

Outline dimensions (mm) 400/630 AF

Front connected

Preparation of With terminal bars Drilling plan
conductor (front view)
Interpole barrier i 82 2132 gg
(removable) ap 4P
N B ! 10 S i i
+ |+ +
¢ <
= &

45) \_ M6
Tapped hole
ith handle cap)
Rear conn eCted Drilling plan Panel cut-out
(front view) (front view)
Stud can be turned 45°r 90° ® . 42
ft . o 3P
T4l Ty ral ~t ¢
UIAAY AT
)
45 45
5§ r\l;m\ r\l;1
gE \ AT~ < 365 |
S M6 &:
S8 §§ Tapped hole 920 | 45145145 &
5¢
oo
Panel cut-out dimensions shown
give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator
Preparation of With terminal bars Drilling plan
. conductor (optional) (front view)
On side 36 N
. Off side 35,
Intery o\eb?arner Manual operating handle
(femovable) (removable) 3P 4P
i i
+ |+ +
o it
s Iy
W
4! 4! M6
Padlock Tapped hole
(19.8) |
Rear connected with Motor Operator
140
Drilling plan Panel cut-out
(front view) (front view) Panel hinge position (hatching area)
Stud can be turned 45°or 90° 4P bottom view
Mounting plate P P 3{
Manual operating handle L] o2 =
{removable) 5 /\‘UK JND UJ’\L g @ -
. [ N — o
g pIPN i
o g 8
g A . |
45, 45
100 100
oty gltles P
5 by 140 200 200
5& %0 454545 %
S ol
L M6
&
83 Tapped hole Panel cut-out dimensions
shown give an allowance of
1.5mm around motor operator
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TemBreak 2 MCCB Dimensions
E400-NJ, S400-CJ, S400-NJ, S400-NE,
S$400-GJ, S400-GE, S400-PE Plug-in versions

Outline dimensions (mm)

ASL: Arrangement Standard Line
ii: Handle Frame Centre Line

400/630 AF

Plug-in

3P
.

;_Supportor rail

Termination of Busbar

Preparation of conductor

8 (max.)

-

Mounting screw
M10x30 max.

r Support or rail

3p 4P
H

Detail of connecting part
Oriented for rear access

r
T

M
s

j@,

70 2x2 06/ 10

70

Mounting Angle Mounting Angle

2x2 06

Terminal bars should be connected alternately

El

N
3

on adjacent poles.

Q
@

!

i

(=

)
&%

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

(rear view)

Mounting plate

Drilling plan(front view)

4P Mounting Plate 3P
L L

Mounting screw M5 x 20 ™\ [:I. L3

Detail of connecting part
Oriented for rear access

gl i)

5 4545

4P
L}
MM R——
013 /IF- 013
&
8| G
=3i=]
23 O ! O
37 37
48 48
e
22.5| | 67.5 |\
920
72 117 Terminal bars should be connected alternately

189 4-06 on adjacent poles.

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

Insulating plate

Mounting screw M6x70 Mounting plate

(rear view)

2-06.5 4P
185 't

90

358

Mounting M6 NUT

Insulating plate

‘30 ‘
4?\7 45

‘30 ‘
4?\v 45| 45,

Mounting Plate

Insulating Plate

Drilling plan(front view)

3P 4P
L} i
M
+ |+ +

=
45 4-07 225] | 67.5

254

90

Detail of connecting part
Oriented for front access

F

6t —
20| |32

Q-Pulse Id: TMS149
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Innovators in Protection Technology

TemBreak 2 MCCB Dimensions o Handie Frame ontre Line
H400-NE, L400-NE

Outline dimensions (mm) 400/630 AF

Front connected

Preparation of With terminal bars

Drilling plan
conductor (optional) (front view)
o T On side 75
Interpole barrier 5 Off side 72 211
removable)\_ i 3p P
! M10 Screw| ] ]
Y o% 25 !
TE + |+ i+
i
i o
€ € i s
i
Tt LK
45 45 M6
u LJ Tapped hole

Rear connected y
Drilling plan Panel cut-out
(front view) (front view)
Stud can be turned 45°or 90° 4QP
Mounting plate 3P 4P
Houning e, L H 3P|
‘ Sh-ai-h ooty O e
B
€ 8 i 8
45 45,
Conductor - f\ﬂl/ \ET
| overlap max, Conductor < 365] |
ol overlap max. | 118
A ©-.
%smed hole /|90 4] 45 45] \&
Panel cut-out dimensions shown
give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator
Preparation of With terminal bars Drilling plan
On side 75 conductor (optional) (front view)
X . Off side 72 2
Interpole barier 7 1”5 il Manual operating handle > ) Panel
femovable) "\ ; i 2 {removable) ane 3P 4P
\ i i M10 Screw < : S t t
+ |+ +
1Tt b,
L5 L4

M6
sl \ Tapped hole

Drilling plan Panel cut-out

Panel hinge position (hatching area)
(front view) (front view)
Stud can be turned 45°or 90° 4P bottom view Lk
il 3P
Mounting plate 3P » ] © =—T—
Manual operating handle Ny . L}

(removable) 1 A} ral Ty @ = o
3 5
= o 1Y

B 9
o 38 Je
45, 45, 100
RN EN N EEN 5
o 140 200
90 | 4545 45 %

M6
Tapped hole

Conductor 15
overlap max.

Panel cut-out dimensions
shown give an allowance of
1.5mm around motor operator
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@ Innovators in Protection Technology

TemBreak 2 MCCB Dimensions o Contre Line
H400-NE, L400-NE
Plug-in versions (T2 PM plug-in base)

Outline dimensions (mm) 400/630 AF

Plug-in Termination of Busbar

3P Preparation of conductor

H

r Support or rail

Mounting screw
M10x30 max.

Detail of connecting part
3P 4P 3P 4P Oriented for rear access
L} H L4 .

- Support or rail

[}
@

L

© —
T

9 P25

74

s [
]

SEN|
T3

et

=

o
5L

i r—
U T bt g el

e
il
70 | \2xeo6/10]| 70 | \2x206

Mounting Angle Mounting Angle Terminal bars should be connected alternately
on adjacent poles.

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

(rear view) Drilling plan(front view) Detail of connecting part

" Oriented for rear access
Mounting plate

Mounting screw M5 x 20 ™\ l: :

4P Mounting Plate 3P 4P
. .

| | @% @/%

e
45 22.5| | 67.5
144 90 .
72 117 Terminal bars should be connected alternately
4-06 189 4-06 on adjacent poles.

i

=

6t

O
Els
[}

9

N
2

ﬂ

gl

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

317 65 |48

(rear view) Drilling plan(front view) Detail of connecting part
3p 2-065 P Oriented for front access
-0 6.
23 Insulating plate L 185 't
Mounting screw M6x70 1 Mounting plate 90 [ 2-06.5
6t ‘ 20 5] 3P 4P
. L
L ;
4| 4+ + 4+ —
s
[=1E -
o3| g s et -
28 & 20| 732
| 4-07
30 ERES
45 45 45
Insulating plate Mounting Plate
Insulating Plate
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TemBreak 2 MCCB Dimensions A Kol frame Contre Line
E630-NE, S630-CE, S630-GE
Outline dimensions (mm) 400/630 AF

Front connected

Preparation of With terminal bars Drilling plan
conductor (optional) (front view)
Interpole barries H all 0
(removable)™ Mounting 3 3P 4p
ole I o t 1|
+ |+ +
[0 it
M6 b
Mounting screw
WL
4 4! Mé
Tapped hole
ith handle cap)
Rear con neCted Drilling plan Panel cut-out
(front view) (front view)
Stud can be turned 45°or 90° . . 4P
L
. H 3P
ral Ty ral Ty v
IAIALY NS> S
%)
0 S o CY
03 by ﬁ 2 S
45 45
5§ r\l;QK\ r\l; |
g LA J AN & 36.5
g% _ aEi “° 118
S e M6 &
S 3l 38 Tappedhole 20 454545 %
§ [ Panel cut-out dimensions shown
° give an allowance of 1.0mm
around the handle escutcheon.

E630-NE, S630-CE, S630-GE with Motor Operator

Front connected Preparation of With terminal bars Drilling plan
conductor o (optional) (front view)
7
) ) 2
Inte °|ebf’amer ) i Manual operating handle > )
(removable) 2 {removable) 3P 4P
%W [y hole : i < ; . .
+|+ +
o <
A &
+|+ +
Il i Il [

4! 4! M6
L_SJ L_SJ \ Tapped hole

Rear connected with Motor Operator Panel cut-out

(front view)

4p
3P

Drilling plan i
(front view)

Stud can be turned 45°or 90°

Mounting plate 3P 4P .g- ol
Manual operating handle i} 9|
(removable) 7 ™ s @ ¢

140
45 45, Panel cut-out di N
; il anel cut-out dimensions
K\PQK\ a )y shown give an allowance of
R = o 1.5mm around motor operator
3 M6 NS
SE Tapped hole 90 454545 &
Sg Tapped hole Panel hinge position (hatching area)
38
S
33 bottom view
@, e s e
=)
— o
A A +
0
=
3
N
100 100
150 150
200 200
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@ Innovators in Protection Technology

MCCB Technical data
TemBreak 1 - (630 AF) X5630, XH630

Outline dimensions (mm)

ASL: Arrangement Standard Line
If: Handle Frame Centre Line

Front connected (standard)

3P

4p

Drilling plan

513 St 4P
, 3P
ARE FEEE =
(echocd] [Shomecs o] 6 Tolo -
I ‘ @ = S \\Q | ‘ g
o Ele eI s B, [
N 28| 14 L I
L e e | N |
T M8 | ela 17
T TR I, e
Wl | o] |
140 105|175 4. PoleN MCCB B N
210 280 1.5 103 XS630CJ, XS630NJ 34 36
805 145 XS630SE, XH630SE 36 36
Rear connected (optional) Drilting plan
3p 4p
Plug-in (optional)
3p 4p 3P 4
L 40x40x4 214 L 40x40x4 214
© ©) ® B F‘E (e—— & —
IR eee}eea 3| w 9 0 ‘ i I,
[o2]
Il e O g o P do v o2
e " bt g
! ! 0 ‘ 0
[e%%u[eeéeeeug I 1 i e
e i 9 e i ) L‘\t, L@,L,,t‘!*$
185 180 185 . 250 10 w0 100,], 170 ©
365 435
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@ Innovators in Protec§n Technology
ASL: Arrangement Standard Line

MCCB TEChnical data If: Handle Frame Centre Line
TemBreak 1 - (800 AF) XS800, XH800

Outline dimensions (mm)

Front connected (standard) Drilling plan

Rear connected (optional) Drilling plan Panel cut-out

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

Plug-in (optional) Mounting block Drilling plan

Details for
connection
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@ TERASAKI

Innovators in Protection Technology

M CC B TeCh nical data ASL: Arrangement Standard Line

If: Handle Frame Centre Line
Motor operators (XMC type) for TemBreak 1
XS630, XH630, XS800, XH800

Outline dimensions (mm)

Front connected (standard)

Types A (mm) N pole
XH, XV, XS800SE 10 36
XH, XV, XS630SE 8 36

Drilling plan

4P
3P
H
——— J
&
ASL ~
~
4+ 'T—""_" S
Lzu. ys
Tapped hole
Rear connected (optional) Panel cut-out
Drilling plan
4P
3P 4P 3P
i} L}
L}
e B T i i A3
WAL \ ALY
g9
ASL 7 ASL 8
&
N
>—5i N “
s WarWany JaaWasWanWan) T
¢ |70 : 70, 168
i :
43 140/43 143 7(‘)—T—;O 70 [43NM8T I
# 15 for accessory wiring when necessary Panel cut-out dimensions
shown give an allowance
Note: In the standard selection mode, terminals on both of 1.0 mm around the
the line side and the load side are in a horizontal orientation. motor operator frame.
Plug-in (optional)
Mounting block Drilling plan
Details for 3P 4P 4P
connection i Y 3;
TTITTEN TSI TaTaT E
LT IO Y ] © Egl
T T ko A=
aste 1] C 19 =) ASL UL
. + + + @ { e -1
T = ]
B R AN
70 70 7017070 90 ¢ 11
210 175 108
=280 Mounting angle
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@ Innovators in Protection Technology

MCCB Technical data
TemBreak 1 — XS1250, XV1250

Outline dimensions (mm)

ASL: Arrangement Standard Line

If: Handle Frame Centre Line

Front connected (standard)

Drilling plan

Note:

Rear connected (optional)

Drilling plan

In the standard shipment mode, terminals on both the line side and the load side

are in a horizontal orientation.

Panel cut-out

Panel cut-out
dimensions shown give
an allowance of 1.5 mm
around the handle
escutcheon.

Plug-in (optional)

Mounting block

Drilling plan
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@ TERASAKI
MCCB Technical data e Fandls rrame Camr Line
Motor operators (XMD type) for TemBreak 1
XS1250, XV1250

Drilling plan

3P 4P
H L 14 1 ; 4P
13 ‘h‘“i 3p
i Ld
-4 & K3 Lock plate | s e e —
i BERE S
E 3 . - =B ;
166 I 3
- . - | o L] | i | -
N S = ' ' :
. . g o N\ Ast .
ASL | © 2l = AsL B ; :
Control i 2 '—1 o = | B f | 3
g .. ! Lo
circuit terminal 7 ] } 7 o N ‘ 1. 18 |
- | o~ = B B S S
$ 1 & & t =
| |4 RS [tHh—=~ < i 7 ¢9
PERES & o & ©
[g ‘max 9 4.5 14 29 '\ M8 Mounting screw
. : 1.7 |
2425
i LJO..I 1 17 Conductor = -
',_210__ 280 width, max. 337 i
Drilling plan
M8 4P
Mounting plate Mounting screw .. _4p - RIS | ﬂ
S 3p 3P 4P ———sP
‘/ Insulator - . /éi i W .
Li}
' | || I
3 : |
bt . j226 | 1296 i
13 2 - B .
ASL $12 ASLTy | | 3 71 ASL -
. —t— T v i =
40 : ‘ | ] o
: i e ]
Soft plastic tubing ¢ 50 miﬁ;—:@ Py [fi‘ |:;_ I B
to be provided on center pole j
and neutral pole of vemcg\ w0 rm* - L QL*’ f‘ 70, L70. .. 168
2425 terminal type for insulation \ / 230 300
Conduclor‘ M \ .
width.max 70 l 70, 70 \ ¢ 15 for accessory wiring when necessary Panel cut-out
\stud can be turned 96 dimensions shown give
. . o an allowance of 1.0 mm
Note: In the standarfi select]on mod.e, termm?ls on'both the line side around the motor
and the load side are in a horizontal orientation. operator frame.
Mounting block Drilling plan
Auxiliary circuit 4P
1 I 4P
ermina 3 %P 4,; Mounting angle 3;
A SRS 1 S —
" =y 5
: %
T Mounting angle ) 3 GJ = Q
\ ] Ty T R SO O s s e
' 1
ASLYy i ‘ ASL b
i : : 1 &
y, o F I £s b5
. 4 K{
: -1
I — i = !
1 ) N 1
TR Lo
: 21 Mounting screw kS < | &t 2 L2
. B O
: 260.5 62. 85 | 45/ -
‘ l.zal70] 70 Conductor
f M 13 width,max.
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@ TERASAKI
MCCB Technical data o s Conte tine
TemBreak 1 — 1600 AF, XS1600SE,
TL630, TL80O, TL1250NE

Outline dimensions (mm)

Front connected (standard) Drilling plan
Rear connected with motor operator Panel cut-out
L]
4P
Mounting angle = 4P ap Mounting angle
S S e e A
Lock plate / S‘ S _b:r)—_
> \ — M8 Mounting screw ki ! | i
~ ' ' ' <
- \ i | : I ®
o = i
HE \ ASL L I PR P
- — o i - i
g L ] g P
2 ' I b
max 11]/4.5 —l ‘ I & } t 1 ! f
- 3 H 3 RN =
262.5 -
358 max .18 L -0 \=29
R SR S Panel cut-out dimensions
07070 e shown give an allowance
Conductor overlap max. of 1.5 mm around the
handle escutcheon.
Draw-out (optional) Drilling plan
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@ TERASAKI
MCCB Technical data e Fandls rrame Camr Line
Motor operators (XMD type) for TemBreak 1
1600 AF, XS1600SE, TL630NE, TLBOONE, TL1250NE

3P 4P 20 11
i Ld
| | Insulator
& &
o o
’fl F:‘ ‘fl |fl I::I ’f - PR -
oo
E K - —
1 fod
66 . - ~ Mounting angle
- — =4 s}
o o v o~ \
o o S
ASL 5 ~ - ASL
=3 R
2 -
Control 7‘@ b o 18
circuit terminal ~ ~ -
& 5 S & 1 |
£a
SE o
4 E%N <! 1o ~ =4 max.9|| 4.5
h Sz °} it el - | M8 Mounting screw
i 72}
4 ¢ 13 70 | 70 70 - 20 | |46
140 _J 105 175 2605
_A,m_. _¢____.{ 357
Drilling plan
Mounting angle 4P 4P
3P
3P ]
w
M8 H BRI S I =
Mounting screw
et
Led
ASL © ASL
= o
3 &
- =
14 o 2
K | 1
ES
“ 3| gl 8 _i 3
e Lo \¢o
a 1
- 15
Conductor T
width,max. 70 (70 |70
Draw-out handie {removable) 517.5 (Draw-out)
4475 {Disconnected)
Breaker fixing screw 4175 Test
Accessor 2P 4P ) ( )
Y Jock i H $12 387.5 {Connected)
connection bloc ) Mounting hole
1
/ ’
=4
& & & | ¢
_\. ] —] - =3 —
w| 8
= = & © !
ASL : 1 asL |
- © i
1 N0 — —n = @ i
f=3
o
&
& [ & L _ &% j
|+ - - + ||
28 300{max.) . |28 150 220
T
28 370{max.} 28 265
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Innovators in Protection Technology

Motor operators (XMD type) for TemBreak 1 (Cont'd)
1600 AF, XS1600SE, TL63ONE, TLS8OONE, TL1250NE

Outline dimensions (mm)

ASL: Arrangement Standard Line

If: Handle Frame Centre Line

Front connected (standard)

ASL

Drilling plan

4P

3P
!

15

T3

184

J_e_/m

15
154

R3

ASL

Panel cut-out

4P

3P

90

168

14

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

Draw out
(optional) Drilling plan
4P 4p
3P 3P
Mounting hole 210 112.5(4P) 1825 (4P)
12 W \
225 (3P) 412
[
}ﬂ [}
N
p & £
4 [+ R
ASL ASL
8
o 2
ok I _=
i 8 R 5 i, [ —
o 7 1
15 ° . ‘
o Conduct 200 (3P) 215
S 07l Wit max. 100(4P)]__170(4P)
A T Mounting angle
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@ Innovators in Protection Technology

MCCB Technical data
TemBreak 1 — XS2000NE

Outline dimensions (mm)

ASL: Arrangement Standard Line
If: Handle Frame Centre Line

Front-connected (optional)

Drilling plan

Rear-connected (standard)

M)

Drilling plan

Note: ') Use non-magnetic angle
(SUS 304 etc).

9

Panel cut-out

Panel cut-out dimensions shown give an
allowance of 2 mm around the handle
escutcheon.

Draw-out (optional)

Drilling plan

Q-Pulse Id: TMS149

26/09/2012
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@ Innovators in Protection Technology

MCCB Technical data
TemBreak 1 — XS2500NE/ XS3200NE

Outline dimensions (mm)

ASL: Arrangement Standard Line
If: Handle Frame Centre Line

Rear-connected (RC) standard. No FC version.

around the handle escutcheon.

D)
Note: ') Use non-magnetic
angle (SUS 304 etc).
Panel cut-out
Drilling plan
")
e Panel cut-out dimensions shown Note: !) Use non-magnetic angle
give an allowance of 2 mm (SUS 304 etc).
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@ TERASAKI
MCCB Technical data e Fandls Farme G Line
Motor operators (XMB type) for TemBreak 1
XS2000NE, XS2500NE & XS3200NE

Outline dimensions (mm)

Rear connected (standard) Drilling plan

1) Y

Note: *) Use non-magnetic
angle (SUS 304 etc).

Front connected (optional) Drilling plan

Draw-out (optional)
Drilling plan
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@ Innovators in Protection Technology

Motor operators (XMB type) for TemBreak 1 (Cont'd)
XS2000NE, XS2500NE & XS3200NE

ASL: Arrangement Standard Line

. . . : Handle F Centre Li
Outline dimensions (mm) s Handle Frame Centre Line

Rear connected (standard)

Manual operating handle

{removable) M10 Mounting screw .. 4P .
3P 4P Mounting hole / ] L3
H I ] / Mounting angle L 276
/ / | i
T T Lo
- o o : ] |
- e~ e ! % I !
1l o] g‘ ;\,r‘ . ‘ eo § e
sulioo . ‘ o‘ \8T § i o2 —
ASLL, o o 1z JF“J; 3 e
i uw L. ~ 1N
io g;i | g\m | B ? L ‘
< |"\ Lﬂ;‘ T ‘ |
L NI T SCO U |
LN i H
105 105 . 10 8 185 P\ #h_ -
. 269 306 20|40 20 Conductor CoL20
' i 55 o overiap, max. :
429 , 150 105 1105 110 |

Drilling plan

_____

Mounting angle

Note: ') Use non-magnetic angle (SUS 304 etc).
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Innovators in Protection Technology

Door flanges for TemBreak 2 MCCBs

125 A - 630 A, suitable for MCCB toggles and motor
operators

Door Flanges

Door Flange for toggle-operated 125 A and 250 A frame

Door Flange for toggle-operated 400 A and 630 A frame

Position of trip button

Door Flange for motor-operated 125 A and 250 A frame

Door Flange for motor-operated 400 A and 630 A frame

Q-Pulse Id: TMS149

MCCB types Poles A B C D
E125, S125, 25125 3,4 13.8 20.4 3.3 4.3
$160, E250, ZS250, S250-NJ, S250-GJ, S250-NN 3,4 17.2 204 3.3 4.3
H125, L125, H160, L160, S250-PE, H250, L250 3,4 17.2 20.4 3.3 4.3
E400, S400, H400, L400, E630, S630 3,4 21.6 37.2 5.3 6.6
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@ Innovators in Protection Technology

TemBreak 1 and 2 MCCB Technical data

Toggle operation, angles and dimensions (mm)

On
w%‘ |5
vf n

= C ASL

X°! [

vz I Neg. (5
oF esé‘ side

D<\ :

Frame (A) Breaker Operation angle Toggle Dimensions (mm) Operation effort (kgf)
On  Off Trip Reset off On  Trip Radius

We  X° Ye Z° A B C D E F G On  Off Reset (mm)
E125 22 15 4 17.5 57 84 9.5 5 5 12 19 15.6 20.1 33.1 26.9
21.9 26.0 59.5 26.9

S125, 75125 19.2 165 4.1 19 26 92 0 6.8 9.3 13 20.4 22.0 28.0 68.0 66.0

H125, L125 19.2 165 4.1 19 26 92 0 6.8 9.3 13 20.4 25.0 36.0 76.0 66.0
250 E250, 5250, 75250 19.2 16.5 4.1 19 26 92 0 6.8 9.3 13 20.4 25.0 36.0 76.0 66.0
400 E400, S400 19.8 19.3 -3.5 225 53.6 145 2.8 14 9 34 39.5 110 115 125 91.4

H400, L400 19.8 19.3 -3.5 225 90.6 182 2.8 14 9 34 39.5 110 115 125 91.4
400 XV400 20.2 11 10.5 17.4 48 145 -3 14 12.5 245 415 8.8 12 10.2 97
600/630 XS/XH630 20 85 11 10.5 43.2 144 -6.8 11 12.5 40 33 123 15 24 100.8
800 XS/XH800 20 85 11 10.5 43.2 144 -6.8 11 12.5 40 33 123 15 24 100.8
1250 XS1250NE 22 4 12 9 73.5 171.8 -2.8 11 12.5 40 30 16 30 35 98.3
1600 XS1600NE 22 4 12 9 93.5 191.8 -2.8 11 12.5 40 30 16 30 35 98.3
2000 XS2000NE 18.3 10 7.7 153 100 245 +2 20.5 24 60 42.5 39 32.9 57 146
2500 XS2500NE 18.3 10 7.7 153 100 245 +2 20.5 24 60 42.5 39 32.9 57 146
3200 XS3200NE 18.3 10 7.7 153 100 245 +2 20.5 24 60 42.5 39 32.9 57 146
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