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J & P Richardson Industries Pty Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Hindes Street Sewage pumping station electrical 
equipment supplied by J & P Richardson Industries Pty Ltd in October 2006. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
the Multitrode Level Controller. 

Manual operation control of the station is available by means of the Multitrode Level 
Controller. 
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J & P Richardson Industries Pry Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

The station can be operated either automatically or manually by means of the Multitrode 
Level Controller. 

2.2 Manual Control 

Select the desired pump to "MANUAL" on the Multitrode Level Controller. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.3 Automatic Control 

For automatic control of the station: - 

a). Select the desired pump to "AUTOMATIC" on the Multitrode Level Controller. 

b). Select the desired duty control on the Multitrode Level Controller. 

For NORMAL OPERATION, each of the pumps should be set to "AUTO" on the 
Multitrode Level Controller. 
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J & P Richardson Industries Pty Ltd 

3.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION 
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i§250 and Xi=i260 series 
Adjustment range 63 - 100% of nominal current rating. 
Standards AS 2184/AS 3947-2. 

Adjustable thermal, fixed magnetic trip. 

Max. voltage (INSUL) 690V. 

XS25ONJ (35kA) 3 pole 
Ampere 
rating 
160 

250 

Min 

100 

160 

Max 

160 

250 

250 Non-Auto (3kA for 1 sec) 4) 

XS25ONJ (35kA) 4 pole 
160 100 160 

250 160 250 

250 Non-Auto (3kA for 1 sec) 4) 

XH25ONJ (50kA) 3 pole 

Cat. No. 

Xt2600403 
ig#0*'25114: 

4:WiA0Kgr 

xsikiie164 

XS250N..1150 

14.04014 

AION410 
250 160 250 ,901259NJ 250 

XH25ONJ (50kA) 4 pole 

160 100 160 X 12,0510404 
250 160 

Dimensions (mm) 
Description 
XS25ONJ 3 pole 

XH25ONJ 3 pole 

XS25ONJ 4 pole 

XH25ONJ 4 pole 

Height Width 
165 105 

114410.010 

Depth kg 

86 1.85 

165 105 103 2.1 

165 140 86 2.4 

165 140 103 2.6 

'T 
b d d 

P ° P ° (-1 

Notes: 1) Isolating switch only - no protection. 
2) MCCB's only. 
3) Poles in series. 
') Short time rating. Refer rating chart for complete technical data. 
Special low instantaneous magnetic generator protection MCCB's 
available on request. 

Bolt on earth leakage module ELB 250, refer to 
Section 8 for further details. 

Short circuit capacity 

Model 
XS25ONJ 

XH25ONJ 

I/C 

35 kA (AS 2184) 
50kA 

Voltage 
415V 50Hz 
415V 50Hz 

DC use 
XS25ONJ 
XH25ONJ 

I/C ') 
40 kA 

40 kA 

Voltage 
250V DC 

250V DC 

Refer to ratings chart at the front of this section. 
For ratings to AS 3947-2 and AS 2184, and Ics/Icu. 

Product extensions 

Chassis (TemWay, MHC, UHC) 

TemCurve 
Residual current relays 

Base standards 

IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 
AS 2184-1990/Australia 2) 

NEMA USA 

ANSI C37. 13/USA 
JIS C 8372/JAPAN 

JEC 160/JAPAN 

Approvals 

ASTA/UK, Aust. standards 
Marine 
NK/JAPAN 
LR/UK 
AB/USA 
GL/GERMANY 
BV/FRANCE 
DNV NORWAY 
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onnections and mountings 
Front-connection type (FC) 

Compression terminals 

Terminal screw 

-04D, 
Breaker 
mounting sc 

Terminal screw size and 
standard torques 

Attached flat bar 

Mt CB accessories 

Breaker 
mounting sere 

Terminal screw 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

Pan headed screw 

S 
Hex socket head bolt 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

XE225NC M8 XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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onnections and motintings 
Rear-connection type (RC) 

Bolt stud 
Horizontal (standard) Vertical 

Breaker 
mounting screw 

Terminal screw 

Conductor 
(not supplied) 

Bat stud 
fixing bolt 

r stud 

Bat stud 
fixing bol 

Breaker 
mounting screw 

Assembling plate 

tit\ 
*N. 14, 

Assembling plate 

S 

Terminal 
screw 

Applicable breakers 
XE series U XH series 
XE225NC XH160, XH250, XH400, 

XS series XH630, XH800. 

XS250, XS400 J XM series 
XS630, XS800. XM3OPB. 

Notes: The arrangement of the flat bar can be made by the user. 
If not specified the horizontal arrangement will be supplied. 

Vertical arrangement also available on request, contact NHP for details. 

Conductor 
(not supplied) 

MCCB accessories 

Flat bar stud 

Breaker 
mounting screw Terminal screw 

Mounting angle 
(not supplied) 

Conductor (not supplied) 

Applicable breakers 
Horizontal ') XS1250, XV1250NE 

Vertical XS1600, XS2000NE 
XS2500NE. 
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Types of connections and mountings 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 
(not supplied) 

Conductor 
(not supplied) 

Warning 
Secure the conductor with the correct 
nut and washer to ensure full contact of 
conductor with terminal on the plug-in 
mounting block, so that the steel stud 
bob is not used as the current path. 

fAuxiliary circuit 
terminals 
(Mounted on 
breaker body. 

Not applicable to; 

XM3OPB 

Terminal leads for 

internally mounted 
accessories 

Switchboard side 
control lead 

Types of plug-in mounting blocks for 
switchboard use 

Breaker 

XS125 
XH125 
Auxiliary circuit 
terminals 
(mounted on the 
plug-in mounting 
block) 

(Contact NHP for 

details) 

Plug-in type 
Degree of protection 
The degree of protection provided by the mounting blocks for 
plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
The breaker will trip automatically if it is withdrawn while 
still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

MCCB accessories 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

IP 20 degree of protection and safety trip ') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: ') Available on indent only. 
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AA4.1 

Types of connections and mountings 
Draw-out type (DO indent) 

Two-position type 
Applicable breakers 

O XS series 

a 

isz*-44, 

XS400, XS630, XS800, XS1250. 

O XH series 
XH160, XH250, XH400, XH630, XH800. 

O The plug-in type breaker is housed in the draw-out cradle. 

O The draw out cradle has two positions "connected" and "isolated". 

O The auxiliary circuits are automatically connected or isolated by the 
auxiliary circuitterminals on the plug-in breaker. 

O Manual connector type is available. 

O Safety trip (first draw out mechanism). The breaker will trip 
automatically if it is drawn out while still in the 'on' position. 

O Position keylock in isolated position (optional). Available on 
request. 

O IP 20 degree of protection (optional). Available on request. 
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nmp lugs (compression type) 
Nominal wire size (mm2) 

Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

XM30 XM3OPB CAL25=5 f 6116-5 r =CAL'Iti=5 CAL16-6 

; Mf2 5 LA45 5M6''''MT4145 A MT6- M5 -,1:11-10LM5 ,MI16;2,M5 

125 XS125CJ CAL25 

XS125NJ 'MT254A8 14,625=448 

XH125NJ 

XH125PJ 

TL100NJ 

TL3OF 

Frame (A) Breaker 

CAL418 ..,CAL104 `6AL:16-8 CAL254' 

Mi-4-1A8'"MT6-M8:` M110-M8, 11/054k8 

Nominal wire size (mm2) 
35 50 70 95 120 150 185 240 300 

160 

225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

CAL358' "CAI:56-8 CAL70=6, CA113,12078 dALI§156-6! 

4 
CAL35-10 CAL50-1 'cAL70±10- tALB120-19 :CAL6150-10; 

630 XS630CJ/NJ CAL35 12 CAL507,12- CAl..78:12 .;CA(9 CAL150412,1CAL185 'CAL246,-:12' bA1:300-121 

800 XH630NE/SEMT35 A412 fvf(50-2 A412 'Mi-(64Al2:141-45 LM12 MT-10;..:M12'MT150-1441 

XS630NE/SEr 

XS8OONJ/PJ 

XS800NE/SEi 
I; 

XH8OONE/SE:, 

XH800PE 

1250 XS1250NE 

XV1250NE 

`,CAL76=12 CAL95-12 CAL120=12 ,CAL150212 CAL185=-12 ' CAL240- 12-;CAL300 -12 

CIMT707.M12 ,MT95 -M12. Mi120 -M12 MT150 =M12 MT165.,M12MT240 M12 --,` 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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Tr 

TemBreak XS25ONJ 
Outline dimensions (mm) 

Front connected (standard) (optional) 

Preparation 
of conductor 

3P 4P 
28 4P 

4 
?! 24 23 23 

A 

ASL: Arrangement Standard Line 
Ft: Handle frame centre line 

With terminal bars Drilling plan 

intemde barter 
(renomble) 

451 
(max) 
max_ 6t 

AS 

M4XO.7 
krountiig soft 

L'N28Conductor a...Map max 

Breakers with terminal bars available on request. 

Rear connected (optional) 
Mounting plate . 

Drilling plan 

3P 9424 

Panel cutout 

I% aft 
IV %V 

M4X0.7 
tapped hole 

20135 135 

V 44 

Note: In the standard shipment made, both terminals 
on the line side and the load side are in a horizontal position. 

Plug-in (optional) 

18 27 26.5 
ASL 

5 Mauling 

M5X0 
TaPPed 

tole 

57 

Mounting block 

4P 

lor accewory wiring when necessary 

35, 354 

105 

25 max. conductor with 
accessory oonnedicm block 

M8 SOW 

140 

Drilling plan 
3P 

30 

Panel cutout dimensions 
shown give an allowance of 
1.0mm around the handle 
escutcheon. 

4P 

13 
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ER 
r 

ft.^ 

eMB iei104250 
Outline dimensions (mm) 

St 

ASL: Arrangement Standard Line 
It: Handle frame centre line 

Front-connected (standard) (optional) 
Preparation With terminal bars Drilling plan 
of conductor 

route banter 

movable 

3P 4P 97 

24 
23 

M8 screw 

ASL 

w_428 

I 

r- 

L_ 

conductor overlap man. 

Note: Breakers with terminal bars available on request 

Rear-connected (optional) 
Mounirig plate t=5 max. 

Stud can Ce 

turned 90° 
/ 

/ 4.6 

P 4 

3: 1 

ASL I 

-t 

4-J- 
35 

Tapped hole 

Panel mount 
Drilling plan 

Conductor 

overlap max. 

3P P24 

41 

4P 

3P 

ASL 
r 

1° 9 

i 70 '351 

1%1 

I 
3005 135 j?o 204.35 i 35 135 120,_ 

015 b accessory wiring when necessary 

Note: In the standard shipment made, both terminals on the line side and the load side 
are in a horizontal direction. 

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

Plug-in (optional) 
Details of connections Mounting block 

3P 

TIM Agin 
rill 

ASL 

Drilling plan 

3P 4P 

30 28 30 06 

13 

0 
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Motor operators for XS25ONJ MCCB accessories 

Outline dimensions (mm) 

Front connected (standard) Preparation of With terminal 
conductor bars (optional) 

47 
ktemde bard= 3p 
(renneble) 4P 

Coed civit termial 

4 

1.48 Screw 
24 

Drilling plan 

4P 

3P 

ASL 

'II 
Operating ladle 

Breakers with terminals bars available on request. 

Rear connected (optional) 4 P 

3 

Mounting dale (max) 51 

V, 

;') Plug-in (optional) 

Stud can ix \ teed per, 

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

Conductor 

oyerkip, mar. 1 015 kr accmsory wrirej when necessary 

3P 

Drilling plan 

9s 24 

M4 X 0 .7 
Tamed tole 

ASL 
M 4 X 0 .7 

35 

'20 35 35 20 20 35 35 35 23 

Mounting block 

3P 4P 
tl 

Drilling plan 

;P 4P 
30 28 30 06 

Mi 13 

0 0 

Mowing pale 

Note: For dimensions and selection of motors for TL225F refer to NHP. 

ASL: Arrangement Standard Line 
It: Handle frame centre line 
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Motor operators for XH25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

Interpole barriers 31' 
(remcwab) 

L 

P 
Cortrd 

A t I 118 Screw 
24 

MCCB accessories 

28 4P 

97 

ASL 

M4 X0 .7 
Tamed hole 

Rear connected (optional) 

Waning gale (max.)51 

ASL 

Slud can be 
\ timed 90* 

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

t 

2 

-11 conutor 

Concixice (wrap. max I esgl2A mat 

Plug-in (optional) 

3F 4P 
It 

3P 56 24 
4P 

It \ 
CI 

A; 4; 10 

4; 4; 44. 

N14)(0.7 o 

Tapped hole 

120 

4/ OVA 41;11 

35 

20 35 35 20 20 35 ' 35 

0150er acCeza4Y 4444i09 when necessary 

35 ; 

ASL: Arrangement Standard Line 
EL Handle frame centre line 
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I 

Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 
BS 88 DIN 

di tb-i) . 4..,--.. <:,. 

.. ,., .,.. 
; 2 

00;1 1,- 

f 40=5 ,,, iO0i) . 

--,. 
200 - - 

, 31.10 0 , 
asil,,,, A , e s A I, IN ' , 

Tembreak MCCB's 

.0 2514 40 
Notes ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses Where a single set of fuses 

protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects 
2) Maximum fuse size based on testing to AS 3439 1 clause 8 2 3 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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Ion 

, 4 

electivity and Cascading Applications 

A higher reliance on electrical supply and safety in 
commerce and industry has increased awareness in circuit 
breaker technology and applications. Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance. 
The combination of these factors has given rise to more 
precise methods of circuit breaker application. 

Two common terminologies relating to general power back- 
up and system protection are: Selectivity (Discrimination) 
and Cascading (Back-up). In general terms, Selectivity is 
used to improve system reliability and to ensure a 
continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to "back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 
series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 
overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current (1,0 and Energy 
Let Through (PT). 

Selectivity can be "enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in clearing a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

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

Cascade / Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device will 
trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). - 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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TemBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

1 

Selectivity Cascade Upstream MCCB 
XS400SE 

Downstream XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
MC B kA (rms) 18 30 50 35 50 35 50 

rdiii;f6:04-27 V044-: 
Din T6 '(32-63A)`' - 6 18/18 20/25' < ,,°20/25 .; 25/25 :25/25 

-Din-T10132-63A) 10 18/18 20/25 1:. .7,20/25 '25/25f- 25/25 -- C-25/25;., 

.4"'" ',.1-;) - ;At5151Y " 
wi - 

!Tike113-1-11:(324:51.-- - ;,20/25 25/25.C2;.-25/251;:`, 21f.25/25'..1 

Din-t1 616,18A) - ' , -;' , ,.. , '25,7:',. ' : 161:5.'',-.. 
:, ii:,90.--;, 

,!5 /i3,55:: :::,,:-'3:515:0;::,1 
'-r'.' ' ' - 'Ai-'4.:,=', 58/36;',;ii";i16O,t, - -- ' ''Z''''5"-",V,44',.°:::114.4'1":TY--?,.,-144'''' 

' ', , 30/50 -.`":-.* 35/35',- 
'' 331°Y 

s' ? 

;,/,' '4 e-,..,:,,,,0/2q1,..- ,,2,,,?,5..t....:,.. yt. , , 
ofi 542Y j,;,,--, e,, -5: 

,. ..,, ----,---- - .--- ,,., ,,, ',.--,-----,151-254),, 
- .,:itY 1 6 Din= i I 52(32A) : , ,,.. 

, 

rtiAt,,,,;, o:'-..--q6,6-$' isI40464yre.:4--tf,1-7,',;.;,5,-;:i 0-- '1 `. 55Noi8/18i;::i' i' ':.20°/i5t-4:,:f :,;:::',,',20/25';,,'-,-2A3i.25/251,,,. -,:,--25125,5`,,.. . :25/25K....,-,;;..,1/4:(,, . 
'.-Safe-T, (16=63A) :, `: ;',- , - , ' -1.6 .,,,;:, ,.-, - 3/10 '.. '3/10 ' ,;1 ' ,3/10'--7;', -:,,,;. - 

n, ,,,, ,- 4, .,,,, -,,, Sr ". -,. -' ' ,7/,' f; ; , - ff,7, ...;,7,, 1.,:l 

1;41.1, b:4, ''g1P:1-i''"-,°.,',.,:,z,/,1,91-:: -,.:',`,',51,-F,:? .,-,,,i,;,',.,,.t',, ,,,, .',.. 

Note ') Dependant on the number of poles Refer to NHP 
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.f, 

r - 
TemBreak Plus MCCB's - Selectivity and Cascade tables at 415V 

Guide 
! 

Selectivity Cascade 

Downstream 
MCCB 

kefie 

xafeeiFIT, 

Upstream MCCB 

XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
kA (rms) 50 65 50 65 50 65 65 85 

178-/S6-- 

25/501' -:25/50 '30/30 
felx34?', 

30/30'' 30/30- 

35/50 '''35/65"1- :50/50 

15/iS5 18i30 > 18/30 

:6:0/65 A 501503? 

186e, - -.18/18- 

135/.504' 5/654'-=-.45/591` 3&35- 

H iso , = 

x64opc..1 

-50 ; 25/50:4,, -25/65;' 50%50 50/55;-.. ;5-m6 '50/65 60150,- 

35 q50'. 4.so, 10/65 /5/50 25/65 35/42 

toAt" 
':,35/42 

04499.007:41- 
IXS4:00SE, 

5 

50 119/50 '"10/65; 25/65 50/65-_, '50/65 A 

11g04161";(; fo'1",' 110il026? 

-. 6/68- 
45/,08-, 15'01,65c' 

'25/50 '?5/65:' 59/65 

50/65,- 

.50/651 

, 450 -14/50 7/50 ;' 30/45 

*64,04-11, 
xs63oE 

XH630SE 

WO bf,6511 
30/65 ct 30/85 

39/65gg rS010:5,4 

30/65 30/85 '1 

141):49.01:2-. 
,,XS8,0,0Nsr 15/65: 20/55; 

XHSOOPJ :55 -' 

X7;15/65;:c 

15165 - 20185:-1 

'29* 
_15/65', ° 
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CKV 

Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

C*IA,, 
Ex6i 

XE225NC: 

[02%402.-j-s) 

1-X14256N) 

x 

Xt4300- 
'104i)oriE 

(.44640 

'XS63()Ni 

X H°630N ESRf.: 

:-XS800fjt 

1.2.44 

16OONE:, 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ XS400NE XH400NE 
kA (rms) 50 35 50 35 50 50 65 

11*.03§4.. 4'/O 
3/302 3/56:' -4/35; 

ti5c3 

6/50 6/50' 

430 - /30- , 6/30' '6/30 "1, 

Downstream 
MCCB 

`,XS125NJ 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XS800NE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

,64341 18i0l.1;;1`0130 
A6i* "-I 18/36- 8°/3b `=-c 10/30 - "- s'-1'8/30 

xe;i66- 
xs.tio00 LL 

741/515;:i -;-i,L1:0/657z1 

50 7 5/65 "- ;'6/50: 10/66 ,16/65 

rik50.;!t; 
XH400NE 

0,, 6786 j61Pg4: 940. fb/0:1 
10/65 

XS,630NJ 

45, 

65 

XH630NE 65 

X:Biki:O^NA 

XS800NE ' 50.'- 

)t. 61151iiiE 

XS,1600NE ..100 
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TERASAKI'' 

° 
-444 

-Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

XH800PJ XS1250NE 
kA(rms) 85 65 

Upstream MCCB 

XS1600NE 
100 

XS2000NE 
100 

XS2500NE 
100 

,,,,'. ^,,,,,r,;..- ,-,-,.?, t,',,,,:;,..;'-',^ , '' S`4,",,,,,.'.:',3..,$.11;,'"'-4','".4.,`'75;y-,,,,- yr .., -- ""n-ek4w--°' ,, '".- , .1 
8,,,. ;,,,,,,01,30,-;:fc:.',VT-3,:,,,,,,,,1,81.ilt-,,;;;;,t,,,,',";:,,*,-,;,18,116:41.-,73,,,,',,), .c°,4,-,,,16/41,6,',1,:?,;*,';i..;,Y.-,-,°,, ,,,I.,'16/1:8-, 

, . 

cXS125,N.I , 2 t.P>,-,-,,,,°-- ,,.- , .' , ,,,-, ,,30 ','' ' n;10/30;',. =- .`30/30_ ', ',,, , ,t30/30= ',. `,. , 30/30 :;,',,, i .,', v30/30,' 

i.., . . 25, 4, :P01&r.'66-6m;--" I * 60)6.0,...-.,': m6/- 6 0 ....'.,0v1,..1., 6. */t,.it 

',,xEiirid''--,, ,'-- --- -'7,- '' , - -,fi 8 , ,' 1 ,,"' 8/30 '''. ' .%,, i 8118 , ''' -18/16 :',' ' '-'s' ' l' 118/18Y ' ' i 6/18. ' 
. '.., . , , . :. ., 

,,, ,,,,,,,, ,, ,,,..,,-; .,,,;,f_%,...i.,,,4,,,,%,,,,,.4, ,,,,, ,..-:,,,,,,1_,,,:.;: ,J,,, x,,,,,,,,s,1,....z- -.,,...,,,ds,s .:,A. .,,,,,,.4.,, .5-yr,,,,;,,,-14-- -,.,3- -,-..= ...,,, ,,,,i,14.4-.,-;4:,-,s....., , --- ~...7.,--1:.,,,.,--- ---",;-4 
S,2_5.0,Nd1,4--',..,-.Z.,,,W,-....z's.,,,r1,..t,i,;;,,,,,^2,i .,-.5,?::.`",,,;i:#::,?_,,b{Ltl?4,A,.-i,,,,,,,s'1,1PI,'4P., :..,rAti.^,..i4,°;,,,,.' 31,..157::',/.';.*°!, ,'4,-;75.7,_'4W..7.0, ..;''.-',,,i,::",-',,,,z,,,l..,4343,513,,5_1°,41 

i-?(11259N7-1 : ,,,, :'°:',..:." P::::: , ' i.,50, , ,*-:.10/65 ' - 2 ,s ,35/50;,-.!:',:; ''' '50/50 -`,5*0'i ;-' = 'v.: ^2=-50%50 

[kg.ltoiC'S,"*"1:11Cf't :.57-Vt,'-',""::4-5.5 --',:::....4-'4,-'.' .-*;"6265',.,Y-4"-'r.,:1---.4-i 't-,20/42',/'.-4,Nba4424.-2,'1,-'4"16i4i;'-'-x.,-.:1 ...,,..,,.....,.,,,,,,,-,..,,,,,.....i,,4,...,..:,.. : *"- 15: - , -,....,-,-e6;?:':t.,:' '1 ;. ' :',' ,,''..:;',...'4.:.--;' ',::'-'.... -A"'?:141''''.( .As-';,::.f.:1 
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XS630NJ;;-, ::::: ..`,,`,, , . , ,,..,` -..... :6.5 ,,, ::- ,;' : -705,, ,,!-,: . :15/65 : ..-::: -.._ --20/65:,,, ,;.,:- -, - ''.5/6'5 ; ,,,,- ":-, ': 35/65. 
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Motor Starting - inirodiiction 

Generally, an item of switchgear is selected on the basis of 
one or more performance criteria, be it current/power 
carrying or interrupting capabilities. 

Additional consideration is often necessary when several 
different pieces of switchgear are connected in series, none 
more so than in motor starting applications. As motors play 
a significant part in most modern day electrical systems it is 
important to ensure that the components of switchgear 
controlling and protecting the motor will interact with each 
other, or in other words, they are "co-ordinated". 

In order to protect and operate a motor several components 
may be used, each with a different function. A typical set-up 
is as follows: 

main purpose of Circuit Protective 

ShaCcut. 
DirCPD) ts to ve pro:ClaliZtshon 

Protective Devoe, 
(St p r,9,p7PlY.67:Y,,Ifices ate afoot bieikersur 'fit 

topes Aaat otter particular benefits and both 
consigurahomare commonly used 

irutuoixt. 

Ei 

Thefunition of thecontactorfai circun'control, cL, 

rAs'7i-OritieForsarec141e ofogisArdsIvrflt: 
mdlrons of operations they irettiemost4commonfir,6 

device:SP?" 

A thermal bverloat elaywilligvFideal"Protection,, 

gaTst overloads on/th.CIlicLfori:aiwarasplirseit',34 
los.lprifieahitdthiiitsei the!:tCtiftildrgit,v, 
oVerliiadjiiitectiorirthe:thentikcitkrioad niiiie;, 

"CIO;elyrelltd:tiisinKchiracteniticTof the motor.' 
tl# therrnaloverload ielay 4/111 ) 

operrirhe contactor;orciontrOrdevimi 
isolation suppy to uie maOf 

What problems can occur? 
At the instant the motor is supplied with power it draws an 
"in-rush current" to its terminals, before gradually decaying 
to a normal operating current. 

Should the in-rush current be high, it could be detected by 
the SCPD and classed as a fault current. If a high in-rush 
current should occur or even after repeated stop-start 
(inching) operations of the motor the SCPD may trip, albeit 
without a fault in the system. This is commonly known as 
"nuisance tripping" of the SCPD. 

Special care must be taken when selecting a SCPD for 
motor-starting applications to prevent nuisance tripping, and 
at the same time ensuring adequate protection to the motor 
and associated cabling. 

Another function of the SCPD is to protect the control 
device (e.g. contactor) from high-current, high-energy faults. 
Therefore, attention must also be paid when selecting an 
SCPD-Starter (contactor + thermal overload relay) 
combination. 

When clearing a fault every SCPD has a finite opening time, 
which will result in an amount of fault current and energy 
being "let-through" to the downstream system and other 
devices. At the same time, a control device, such as a 
contactor can only withstand a finite level of fault current 
and energy, otherwise internal damage could occur. 

Even at relatively low fault levels the electromagnetic forces 
created by the fault current can cause the contacts of a 

contactor to lift. This can cause heating or even mild arcing 
which in turn can damage or weld the contacts of the 
contactor. 

Furthermore, the let-through current of the SCPD can 
distort the bi-metal strip in the overload relay. This can 
prevent the restoration of the bi-metal strip to its original 
configuration on cooling, altering the relay's protection 
characteristics and resulting in under or over protection of 
the motor. 

What solutions are available to me? 
Good component design in association with correct 
component co-ordination is the only way to ensure reliable 
protection and operation under abnormal condition. 

Terasaki circuit breakers and Sprecher + Schuh starter 
combinations are tested to provide full and safe 
co-ordination for most motor starting applications. 
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114Otor Starting 
What is co-ordination 
The motor starter consists of a combination of contactor, 
overload relay and Short Circuit Protection Device (SCPD) 
being either fuses or circuit breakers. 

During motor starting and at normal loading, the overload 
relay protects both the motor and cables by tripping the 
contactor in a time inversely proportional to the current. 
However, under short circuit conditions, the response time 
would be too long and the fuses or circuit breakers must 
takeover to interrupt the fault current therefore limiting ' 

energy passed through the starter components. When this 
is successfully achieved, the combination is said to be 
co-ordinated. 

It is a requirement of the Australian Standard AS 3947.4.1 
that combination motor starters are capable of withstanding 
the effects of load side short circuits. Some damage to the 
combination is permitted, but this must be confined and not 
present a risk to the operator, or damage equipment 
adjacent to the starter. 

Contactors and thermal overload relays only have limited 
ability to withstand the high current associated with a fault 
such as an internal motor short. Their design is optimised 
for performance at much lower currents and to design in the 
ability to control or withstand high fault levels would add to 
costs and possibly reduce its performance at normal levels. 

The standards 
The requirements of several standards can be applied to 
these combination units. The Wiring Rules, AS 3000, are 
concerned mainly with setting standards for the fixed wiring. 
In this regard the concern is the wiring between the 
protection device and the motor. 

As motors can experience short term overloading the 
current rating of a fuse can be up 4 times and a circuit 
breaker 2.5 times the full load rating of the motor. The 
Wiring Rules allow the overload protection and the short 
circuit protection to be provided by different devices. This 
allows magnetic only circuit breakers, or back-up type 
fuses, to be used in conjunction with a contactor/thermal 
overload relay configuration. 

Isolating switches must also be provided in the motor or 
control circuit. These are to be in clear view of any person 
working on the motor, or provided with a locking device. 

AS 3947.4.1 specifies testing requirements for the 
combination of components required to perform the motor 
control and protection functions. If the equipment has been 
mounted in a switchboard it is possible to meet the testing 
requirements of AS 3947.2 short circuit withstand of the 
outgoing circuit at the same time as the tests to 
AS 3947.4.1 are performed. 

Both standards look at the performance of the equipment 
when a fault occurs on the outgoing circuit. It is accepted in 
these standards that some damage may be sustained by 
the components of the starter when subjected to short 
circuit conditions. 

AS 3947.2 requires that during the tests the equipment 
installed in the switchboard performs in accordance to its 
own standard. A selection by the customer of the 
performance required needs to be made, as AS 3947.4.1 
allows for Type '1' and Type '2' performance. 

Type '1' 

Under short circuit conditions the starter shall not cause 
danger to persons or the installation. The starter itself may 
need repair. 

Type '2' 

After a short circuit the starter is suitable for further service. 
A contact weld is permitted, but it must be easily separated 
- for example, by a screwdriver, without significant 
deformation. 

Type '2' co-ordination does not mean the starter is suitable 
for normal operation without inspection/repair of the 
contacts. So, in both cases it is important that the condition 
of the starter is checked, to ensure that the SCPD has 
operated and that no damage has taken place. 

Notes: IEC Standards are the basis of many Australian Standards. 
AS 3947.4.1 is equivalent to IEC 947.4.1 and AS 3947.2 is 

equivalent to IEC 947.2. 
Both Australian standards list some amendments to the 
IEC versions. 

Typical arrangement for co-ordination test 

INCOMING SUPPLY 
50kA PROSPECTIVE 

I mac, I CIRCUIT BREAKER 
OR FUSE 

CONTACTOR 

THERMAL OVERLOAD 

Short circuit applied to 
motor starter terminals 

MOTOR 
(Not included 
In Test,) 
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TERASA 

Motor Starting 
Protective devices selection 
In most cases very little difference will be noticed in the 
service performance of a system using fuses as against 
circuit breakers. 

The circuit breaker is easier when it comes to restoring 
power, but as tripping should only be the result of a system 
fault it is unwise to reclose the circuit breaker without finding 
the cause. In this regard it is normal for only a "skilled 
person" to attend to fuse replacement and they are more 
likely to check for other problems. 

As the circuit breaker or fuse is operating in conjunction 
with separate motor overload protection, it is the contactor 
which responds to overload problems. This is different to a 

protective device on a distribution circuit. For this 
application the advantages of the circuit breakers easy 
return to service has caused a general trend towards using 
circuit breakers. 

Consideration should be given to preventing unskilled 
people from reclosing a tripped circuit breaker in a motor 
control application. This can be done by making the 
switchboard only accessible to the correct people, or by 
requiring the switchboard to be opened to reset the circuit 
breaker. 

It must be assumed with both Type '1' and Type '2' 
co-ordination that if the short circuit protective device has 
operated there is a fault in the motor, or wiring to it and that 
the starter itself needs attention. 

It is the let-through energy of the protective device which 
determines the damage to the starter. As this varies greatly 
between different models, it is essential that only proven 
combinations are used. 

NHP, Sprecher + Schuh and Terasaki have now conducted 
many tests on different combinations and these are detailed 
in the co-ordination tables. 

Terasaki circuit breakers for short 
circuit protection 
Terasaki circuit breakers have been tested in combination 
with Sprecher + Schuh contactors and overloads and can 
be used for Type '1' and Type '2' co-ordination 
requirements. (Refer to following tables for actual 
combinations). 

TemBreak 
A new generation of MCCB's offering a choice of 3 series 
(economical, standard and high fault) and two types, ie, 
adjustable thermal magnetic or microprocessor based solid 
state OCR are available from Terasaki. Both types have 
common construction features and interchangeable plug-in 
accessories. Tem Break thermal-magnetic MCCB's offer a 
wide adjustment range, with 63% to 100% of rated current. 
Each MCCB is individually calibrated to ensure precision 
tripping on overcurrent. 

Tem Break electronic type 
The rated current of the electronic type Tem Break is 

adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current (1o) select switch and 
the pickup current (11) setting dial. 

This is one of the essential features for precise protection 
co-ordination and for low voltage distribution systems. 

-- - 
Tem Break motor protection circuit 
breaker 
The XM3OPB circuit breaker will protect contactor starters 
with direct connected overcurrent relays with ratings 1 amp 
to 12 amp in systems with up to 50kA rms prospective short 
circuit. The protection is due to the special current limiting 
effect of the XM3OPB. 

Motor starter protection 
The XM3OPB circuit breaker has been developed for motor 
starter protection and is suitable as the Short Circuit 
Protection Device (SCPD) for motor starters equipped with 
either direct connected or CT connected overcurrent relays. 

XM3OPB compared to HRC fuse 
The circuit breaker tripping characteristic is more suitable 
for protection of starters than the HRC fuse. Unlike the HRC 
fuse, the breaker can be selected to trip instantaneously at 
a predetermined current level just lower than the maximum 
breaking current of the starter contactor, thus always 
protecting the contactor against opening fault currents 
higher than its capability. This can be seen from the typical 
breaker and fuse tripping characteristics compared to the 
contactor breaking capacity in 

figure 1. 

No protection is provided by the fuse when the overcurrent 
is of value B to C amps should the contactor open by earth 
fault relay. If the breaker is used as a SCPD then protection 
is provided for all currents in excess of the instantaneous 
trip current of the breaker. Also, the circuit breaker can be 
tripped by earth fault relay and so prevent the risk of 
contactor damage due to the long delay of the HRC fuse 
interruption if the fault current is of a value between 
B and C. 

Fig 1. 

1 hour 

1 min 

TIME 

sec 

0.01 

HRC Fuse 

XM3OPB 

T6e, 

/774/1 

'27 

A B c. 
Amps -tn. 

A - Normal CA 3 rating of contactor 
B - Maximum breaking current of contactor 
C cut-off current of fuse 
1 - Instantaneous tripping current of breaker 
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A 

F 

1 Type '1' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-41 

Motor 
size 
kW 

0 5 

Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh Settings 
thermal overload range 
relay type') amps 

-0,7= :4- 
016;10 

PT 16:16- 

CT7`24' 

3:q03%51"r 

747-P.4;lf. 

CT' 7,-24 016 -10 

1,4 XH125NJ /20 s 6A' 7716 

`CA7 x23 

CA 7 -23 

34- 

'15:14125,114/50 

XH125NJ/50 _ CA 7 -37 

CT 7-45, - 

CT 7,-;45 _30'145 - 

xHi26r9J/100 :;, - CA -6 0 

)41125NJ/1251J CA 7-85 - 

',..XH14N 400 
S(1-125-011:1/20: 

110 

.A 
ipoo§EilOo 

07§§,-10Y 
-,CA 6-300-E i.- 

250 '42,5 

S49:4SP4,00Y 

X S 6 3 0 / 6 3 0 ; 

CT-7-75 1 3,60 

.-7040 

.57'1'19 

`CT-6- 150'-;, 6511-56' 

-_CtF1=-41/,42 10;400 

''CEF",. I -41c/42-Z'' 1664.00' 

CA 6-420-El/ CA,5-450 CErts'-§2 

;1'600 
160,00 

Notes: ') Use 'magnetic only' breaker. Refer NHP for details. 
2) Thermal or electronic overload relays may be used. 
Some combinations also achieve Type '2' performance. 
CA 7 contactor can be replaced with equivalent CA 3 size. 
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Type '2' short circuit co-ordination 
Terasaki Din-T at 50kA 
The 10kA Din-T miniature circuit breaker gives an amazing 
50kA performance when used in the combinations shown in 
the co-ordination tables. For the low current ratings, the 
resistance of the thermal overloads assists in reducing the 
current to a level that the Din-T can handle with ease. For 
the higher ratings a Sprecher + Schuh limiter block lifts the 
combined performance to the 50kA level. 

All the listed Din-T combinations include a rotary isolator 
which allows external control. To reset the starter after a 
short circuit, access to the breaker is required. This can be 
used to prevent unskilled operators from reclosing the 
motor starter after a fault. 

It should also be remembered that whenever the circuit 
breaker trips under high fault currents, the contactor must 
be checked for welded contacts. 

KTA 3 Motor starter combination 

Type '2' co-ordination table for Din-T circuit breakers with rotary isolator 
DOL starting 50kA @ 415V to AS 3947.4.1 

Motor Approx. 
size amps @ 
kW 415V 

Sprecher + 

Sprecher + Schuh 
Sprecher + Terasaki Schuh Sprecher + thermal Thermal 
Schuh circuit current Schuh overload overload 
isolator breaker limiter contactor relay range 

(6A 
-,,, 6"-Pro're'l- , k 0, --,...,,,,,,,,- 111-" %-4- #.0-: -t?-_2f 

'9:4' : Din-1; 19/4,,,,, ,,' CA 7-92 -''''' C3'7-24 

19:1t6,11 

:11 6 _ Din-T 076 
C11\:170. ' 

,CA 7-23 CT,7 24 

LA ,S:eP Din-T 10 /,:10, KTI: 3,65 ," 7:23 CT 7,24 

' 7 7,7,41,,_ 

?DiriNi Wici, 

7 5 -,LA-3180J I , ,:;CA 7;30 ;;;61,7-45 10:21'6 

1 t 47:10:4i, 

Note: Isolator provides rotary operation for external control. May be deleted if not required. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

;,1 

Terasaki 
circuit 
breaker 

X000,0114 
,--XM3OPI§/2 

- . 

Sprecher + Schuh 
contactor type 

:CA 7-9 

Sprecher + Schuh 
thermal overload 
relay type ') 

CT 7;241: 

Settings 
range 
amps 

;''cr,7224=1 ,1-1 6 - 

Y3°Pf3/P' C1--7-24-4 

X4.$07PP710,J, 

XH1'25N.1/50 

-X11-14g&kiPST9';' 

6 - -X1:1125NJ/100 

25N1Ji1:25 

1'55 CA.'t6-170-El 

0;12,*),N)/.2kpif) 

,(225 XS400SEJ400--,,. 46:210-t12. 

,Xs4066E/400:', cis 6-420-El, 

4 '41g3':1 5(§666`§t/630 

538 XS630S6630 

'CT,7-75 2) .601,75, 

CT 6-110: '852110 " 

CEF 4;41./42 

40-2oo 

16614'156;" 

C.EF-1:41 :160,400 

' CEF 1- 22 160 -400 

Notes: ') Use 'magnetic only breaker or next higher circuit breaker/contactor combinatidn. Refer NHP. 

2) Use with separate mounting bracket. 
3) Thermal or electronic overload relays may be used. 
Combinations based on the thermal overload relay tripping before the circuit breaker at overload 
currents up to the motor locked rotor current. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
65kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

vk'Aig45001311:. 

-. XM30P13/2-' 

;2.2 

Ag40/:?% 

Sprecher + Schuh 
contactor 

Settings 
Sprecher + Schuh range 
overload relay ') amps 

TO-2`9 

XM30PB/4'0"-' 

XM3OPB z 

4m,30p 641: 

,15 = 

55 

XM30PB119 

xWoPpli 

CEP f 

1:1-30:05K% 
Tl_30F/30A 

C300/30AK -, 

0ONj/504::. 

Tl:106N3/63A`": 

°;CEP 7 

.-> 

;.CA' 7=43 

119: OCNI4 §A ' 6A 
1 

,6 Tk.10ONJ/100k"---- CA 7 :q2 

`XH400-SE/250 

CEP 7. 

_14 
.12=32 ;' 

1242 
12:32 

14-45 , , 

7** 

-P:591-150 055156 

'90 ' ' CT:6-2&1',: '140-200" 

[132 , `)cH400,E/400, 

"-"X4400SBi400 :' 

0:4-4trif 
.4F. 11-41%42' 

AS74 9, 

`CA ,5 -700 160-636, - _ 

p2o H6394:030 !, 

Notes: ') Thermal or electronic overload relays may be used. 
2) Use with separate mounting bracket. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 

6-22.)!: 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL. starting 
85kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

,`,. 

Approx. 
F LC at 
415V amps 

Terasaki 
circuit 
breaker 

)0.4381*/:144, 

XM3OPB/2 

XM30Fi3/61,1 

rgot,130:? 
:XM30PP/1,0, 

Sprecher + Schuh 
contactor type 

P.8.411:0:;:r 

CA-7-9 " 

Sprecher + Schuh 
thermal overload 
type 1) 

oLf54'1434'ir64"1-1:k 

:::C.L04:11,b7-2:6716; 1 0=2 0-. 

Settings 
range 
amps 

'CEP 7-M3'2-12-10. 7=12 

14 qt1b0N3/20'.1 ' 

Tr110107321 

/STL100t0/50. 

CA 7 -30 - 

QA 7-30 

CO/f71,02 -I2A0 
CEP:7-M3=32-1qc 

3i'3:1 0 

1'2132." 

P;_7 M32 32 -10 ' 

^f1:166NJO 

i4f3 

ACA 743 
-6A7=43,, 

-CEO:74432=32:16 s, '12=32 

CEP, 7405-454 
4:0 °°6,1111 

TL100NJ/190 _ 'CEP 7, M85 =85 -10 :, 
CA OH 

TL250N13/150,:::., /CA 6=105 

:66',;!= 

1:406JE/409:z 6:210=t1''' 

CEF, 1-11/12 5=180 

041":41:1412 ' 0'5-186° 

CEF '1-11/12 ;..t0 5-180 

Eq-411, 
1160=6-3'0 t;.:<- 

TL400NE/460 

ke1166-11,;,d<4. 
. 

CA5=.420iE1 

Notes: ') Thermal or electronic overload relays may be used. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 

CEF 1-4142/52' 150=630 
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otor circuit application table for 
General applications 
High fault range 

Motor Approx. Din-T XS125CJ 
rating FLC C & D XS125NJ 
(kW) (amps) Curve Safe-T XH125NJ 

DOL starting 

XS25ONJ 
XE225NC XH25ONJ 

4." ",-E, 

XS400SE 
XH400SE 
XS400CJ 
XS400NJ 

XH630SE 
XS630SE 
XS630CJ 
XS63ONJ 

31. 

XS800NJ 
XH800SE XS1250SI 
XS800SE 1000 

:6,...; . .' e. 
-.1", ti:' - .. 

-1 A e 

:0,55 ,`-' 1'5 - 20 - 
, 

-,.,, 

'1'..tr:57','-,- .F.t4 , Ad . , , i`r '-'- 

1f1-1 ''' ' % '20,' - , 

.. 
, 

s, . 
,, 4 . 

' 
''2 16 '20' , 

.. 

Y 4 -1, 
., . 

v, 

fl, - ' 25 -- - '2 - , .1 

'`o; 

4,t.-5-..., 
,, ,,, I .., --. .. 

, . , 4 

rt0 6 -% -2.( a' -- , ' `32' 

-i,v; , , k ' ' ,4 
T, . 

, 

10 , -,--19, ; 50 50, s'60 
1 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 
seconds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din-T10H type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Motor circuit application table for reduced, voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T TL1OONJ3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

9 37 

=15 -7-20 , 

, , , 

,-, 
0-'. 

l'"5-5 ',=:11 -,, 
< - 20' 

: 
5, - 

? ( c, 2° 

',- 10 10 -.' tio. 
. .-- 

40 . , - 32 

: , , 
..- ,. 

r,75' 175, 

z 110 ..- 

,, 270 

185 32,0 

::26o 

'250, 

250' 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
1) 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 

3) TL100NJ up to 100A only. 
If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP 
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Motor circuit application iable for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

Motor Approx Dm-T 
rating FLC C & D 

(kW) (amps) Curve 

Otial 
;0.55' 1 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE XS800NJ 
XH125NJ TL100F XS2513NJ XS400CJ XS630CJ XH800SE XS1250SE 

Safe-T XM3OPB TL1OONJ 3) TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

"36 

7 

=12. 

-Apo '- 80 - 100; 75 

75 

250 25b- 

444 
400 ; 630' 

4b0 630 

F185 5W326-1 

2fpo 

-3 '0 

25'0; 

400 

630 800° 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
1) 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 

3) TL100NJ up to 100A only. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Motor starting table for DOL starting at 1000V AC 50 Hz 

Motor Full load 
size current 
kW amperes 
,037-;10 ; 

MCCB. Voltage 

TI.116ititMii 5 100V 

12 -14.5 

gY-1:01-, ...i.7:7?311,4- tOk012:0 ,:,,, _:tio:dP44.44' 
'7-56,, , --,, , , -.. ;25=35 .,.:: . TI1106EM/50 'c:: <1,000V 

6,:5X.;31- 

1.901.1 1 6" 

085='220, 

65-78 :166-oN:P 

`')0/40014-E-/ 250 

0*' 

TemBreak XV400NE 
mining breaker 

Note: This table should be used as a selection guide for standard applications only. 

Sprecher + Schuh 
1000V CA 6 contactor 

(Refer Part A for more 
information) 
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TERASAK 
=cit. 

MCCB's for protection of Power Factor Correction (PFC) units 
In circuits containing capacitor banks for Power Factor 
Correction (PFC) two conditions that the circuit breaker must 
overcome are as follows 

1 Voltage surges during MCCB opening. 
2 Nuisance tripping due to in-rush current. 

1. Voltage surges during MCCB opening 
At the instant where the MCCB has to open, the voltage 
developed across its contacts can be up to twice the supply 
voltage, which can have damaging consequences should 
the breaker be slow to operate. If this worse case scenario 
actually occurs a potential re-arcing can take place across 
the contacts of the MCCB, until the breaker has fully opened 
and the distance between the contacts is at a maximum. 

Re-arcing at each instant can be: 

1st re-arcing 

2nd re-arcing 

3rd re-arcing 

- 3 x supply voltage 

5 x supply voltage 

7 x supply voltage 

Internal capacitor damage will occur if the voltage level is 
greater than the capacitor's Dielectric Strength. With 
modern-day protection devices, (for example the Terasaki 
TemBreak MCCB's) this problem will not occur. 

The numerous cases of re-arcing are mainly a result of older 
style "dependant manual closing" devices, which rely on the 
operator speed for opening or closing. 

All Terasaki MCCB's are of the "manually independent 
closing" type, with high speed opening to prevent re-arcing 
between the contacts. 

2. Nuisance tripping due to in-rush current 
When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 
current, equal to the instantaneous value of the power 
source. The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 
instantaneously due to its short-circuit protection. (The 
value of in-rush current will depend on the source voltage, 
the inductance and reactance in the circuit). 

Special care should be taken to ensure that the MCCB 
selected will not nuisance trip due to high in-rush currents. 

The table below shows typical MCCB selections for varying 
capacitor ratings, and the breaker selection is by a rule-of- 
thumb. 

Capacitor Rated Current = kVAR x 1000 (A) 
43 x V 

kVAR: Capacitor Rating 

V: Source Voltage 

MCCB Rating = Capacitor Rated Current x 1.5 (A) 

Once the MCCB rating has been determined, the MCCB 
type should be selected according to the short circuit fault 
level of the system. 

MCCB's selection for power factor capacitor application 

Voltage 415V (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

9 13 :- 

S1250,1/20 

)(S-1--25.CJ/32'. 

S125NJ/2 H125NJ/20 

)::S1251.1/32' Xij112519/32:;._ 

'417***,:e 125143J750. 

2 )<S125Cy50- ' iS125NJ/50,,, )-1125NJ/50:1'; 

4: 

41;7'1' 

':551f§; 

69 °6 

ke12594/.100 , )(S12514J/1`09,- 

)(S-125C)/125? XS125NJ/125:' 

i'g',61,0)/01 
-X1=1125N.1/100:, 

_')(S125N4/125 

(5N04,6' j3K0i11100;% 
1100 139' XE225NC/225 ,XS230NJ/250,, )(1-1125ONJ/260, ?cs4Ods59 >,(i=1400SE.1250._:, 

145,0 

';'200 

,,PQ:Pofori 
XS400bJ1400 (5400NJ/400 

')CS4:60E14* 
XS400SE/400 XH400Sb400 ' 

-5t-g0tji60 
556 `,XS800NJ/600' XS800SE/800,;" XH800SE/800 

`epo "835-, ",!ks".1250SE/1250'', 
= 

6E1°9 ,=- 

1000 In1 

?5;s630sEi630 °XH630SE/f 30 

--41005:0360 
XS2000SE.)2000:, 

r. 

Note: ') Select applicable short circuit rating required by system specifications. 
2) TemBreak Plus MCCBs can also be used. 
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MCCB use in high frequency (400Hz 
General 
Terasaki TemBreak MCCB's are designed to operate 
primarily in 50 or 60Hz systems However, it is possible to 
use the same MCCB's in high frequency (400Hz) 
applications provided consideration is taken to the effects 
high frequencies will have on the breaker. 

A consequence of high frequencies is an increase in Eddy 
currents in conductors, including those internal to the 
breakers. This generally causes an increase of temperature 
in and around the breaker. As such, some derating 
allowances must be made when selecting a breaker in 

these 400Hz systems. 

Thermal Magnetic MCCB's 
In low overload (thermal) regions the current required to trip 
the MCCB is reduced as a result of the heat generated due 

MCCB 
Model 

MCCB 
Type 

applications 
to the higher Eddy currents As a result the thermal protection 
must be derated to take the heating effect into account 

In short-circuit (magnetic) regions, the demagnetising 
effects of the Eddy currents mean that a larger fault will be 
required to trip the breaker. The rule of thumb generally 
used is that the Magnetic/Instantaneous Trip setting will be 
approximately twice that at normal 50/60 Hz operation. 

Electronic MCCB's 
Electronic MCCB's offer better performance at higher 
frequencies, although some consideration must be taken 
with regards to the heating effects caused by the Eddy 
currents. The figures in the table give the maximum Over 
Current Relay (OCR) rated current setting (lox I,) that 
should be used when in high frequency applications. 

Rating at 
'50/60Hz (A) 

Cable size in mm2 
as specified 
IEC 947-1 

MCCB rating at 
400Hz 
(A) 

tn.! 4§,P4 ag 
, ,.., 

r tiiiiij . _ 
,,,,, , ., 4 , 

. 
, 

0.. '- 

, 
. 

, 

XNI6OPY 160 

§'C q 511 0 IR/ M1 : 'I 

,: 4- s, 
`f 

7.. 
-.,:r* 

' 

; , 

F1250N.P a , 1 

... ,:, 
k. ''. ' .., 

ICH250'1",.i ttiii";14 .80 , .12 240 

' a 4 -: 70 :***, 1 

- ,jciiooii , 

406-, 326', 

'X56,3914'4 I -6,30 475' '^ 

000'4- 0 0 

XS400SE Electronic :, 250 F 120. 

XH4OONE/SEJP,E - Electronic 406: 240,, 

Electronic ,fr 

00.411.;./* 
XS800SE , ;-Electronic 800 '.. 2 x'240 ; 

XS1600SE` 

Note: When used at 400Hz, the rated current setting of the OCR 
must not exceed the values shown in Column 4. 
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ircuit breaker selection for DC applications 
The characteristics of an MCB or MCCB for DC applications 
are different from AC. The main differences are as follows: 

1. Maximum permissible voltage is reduced in value 
(refer table). 

2. Number of electrical operations is reduced (refer table). 

3. Magnetic trip current increases by 40%. 

Selecting the circuit breaker 
When selecting the MCB most suitable for the protection of 
DC circuits the following criteria must be considered: 

Rated current. 

Rated voltage which determines the number of poles 
required to be involved in the interruption of the circuit. 

Terasaki MCB use in DC systems 
Breaking 

MCB capacity 
type kA ') 

Din -T10, 

Saf6- 

The type of DC system used. 

Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the lsc (short circuit current at the battery 
terminals) can be calculated as follows: 

Isc = Vb 
Ri 

Where Vb - maximum discharge battery voltage 

Where Ri - internal resistance (sum of all calls resistance) 
generally expressed in Ampere/hour capacity 
of the battery. 

No. of poles connected in series 

110V DC 

. 

2 pole' 

125V DC 

No. of Magnetic 
operations trip 

250V DC at In increase 

PPY)'" 
2 pold; 

Example: For a Din-T10 to break 10kA at 110V DC it must have 2 poles connected in series. 

Breaking capacities of Tem Break MCCB in DC systems 
MCCB 
type 24148160V 125V 250V 350V 500V 600V 

4 -,415 

00#04.4.j:g 

mator::, 
xt64443, 20 a 

20, 

I 

iX$2500ND 3) .40 "30' 

Notes: 
') Time constant (UR) <= 15ms; excludes 50/63A where the time 

constant (UR) <= 4ms. 
2) Special version of the standard AC circuit breaker. Standard 

circuit breakers cannot be used at these ratings. Please specify 
for use on 500 or 600V DC on application. Indent only. 

3) Magnetic trip only, without overload protection. Indent only. 

For voltage levels up to and including 250V DC standard 2-pole 
breakers maybe be used, with both poles connected in series. 
For voltage levels greater than 250V DC 3-pole breakers must be 

used, with all three poles connected in series as shown. 
The time constant (L/R) of the circuit should be: 

less than 2ms at rated current. 
less than 2.5ms for overload (2.5 x in). 

less than 7ms for short circuit 10kA. 
less than 15ms for short circuit > 10kA. 

The following connection diagram should be applied to TemBreak 
circuit breakers when the voltage is greater than 250V DC. 

SUPPLY 

Circuit 
breaker 

A 

Load 
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Circuit breaker selection for DC application (cont. 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only 

The poles required to interrupt the fault can be divided 
between the (+) and (-) polarities. The total number of poles 
connected in series should be capable of breaking the 
short circuit current at a voltage level of Ub. 

Sharing the circuit breaker interrupting poles between both 
polarities also ensures isolation as well as protection of the 
system. 

One polarity of the DC supply is earthed 

Protection only 

Full protection is assured if the total number of poles in 
series on the side not connected to earth are capable of 
breaking the short circuit current at a voltage level of Ub. 

If full isolation is required then at least one interrupting pole 
is also required on the earthed polarity side. 

MCCB selection for 50 V DC battery applications 
3 poles in parallel 
Tem Break MCCBs may be connected with 3 poles in 

parallel. 

Rated current = 3 x 0.8=2.4 x MCCB nominal rated current 
(In) for 3 poles in parallel. 

Protection and Isolation 

Protection and Isolation 

Ub 

Protection and Isolation 

The centre point of the DC supply is earthed 

To ensure full protection the number of poles connected in 
series on each polarity must be capable of breaking the 
maximum short circuit current, but at a reduced voltage 
level of Ub /2. 

Having circuit breaker interrupting poles breaking both 
polarities ensures isolation as well as protection of the 
system. 
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TERASAKI 

, 
8election of MCCB's for use in 
welder circuits 
1. Definitions 
P = Rated capacity of welder in kVA. 

Welder rated voltage. 

Maximum primary current (PN). 

Current 'ON' period. 

V = 

11 = 

Ti = 

T2 = Current 'OFF' period. 

Ti + T2 = One welding cycle time. 

B = Duty ratio, current 'ON' period divided by one 
welding cycle. 

le = Thermally equivalent continuous current. 

2. MCCB selection 
a) Current rating 
It can be seen from the diagrams below that the welder only 
draws current intermittently. MCCB selection should be 
based on the thermally equivalent continuous current, 
i.e. the current which would produce the MCCB average 
temperature shown in the diagram below. 

It can further be seen that the MCCB temperature will not 
be constant but will vary as the load varies. 

Ti 1.2-1"1 

Time 

Time 

MCCB 
temperature 
variation 

MCCB 
average 
temperature 

The thermally equivalent 
continuous current, le, may be 
calculated from: 

P x 1000 le = x -4B 

V (B 
1 

Ti T + T2 

Note: The rated capacity of a spot welder is normally expressed 
in terms of its 50% duty ratio, ie. B = 0.5. 

Once an MCCB has been selected, it is necessary, to 
compare the maximum primary current Ii and the current 
'ON' period, Ti with the MCCB characteristic curve to 
ensure that it will not trip. 

MCCB 
characteristic curve 

T > Ti is 
conditional 

Current 

Note: A tolerance of 10 to 15% should be included to allow for 
variations in the supply voltage and equipment. 

General guide lines for MCCB 
selection 
Selection factor MCCB rating 
Resistance welders 3.00 max 
Transformer arc welders 2.00 max 

SAA wiring rules states that a circuit breaker protecting a 

circuit from which one or more welders are supplied may be 
greater than the rating of the protected conductor calculated 
as follows: 

The maximum demand of the circuit excluding that of the 
largest welding machine plus 

i) Three times the primary current of the largest resistance 
welding. 

ii) Two times the primary ratings of the largest transformer 
arc welders. 
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Selection of MCCB's for use in welder circuits 
b) Instantaneous setting 
The MCCB's instantaneous trip setting should be high 
enough to avoid nuisance tripping due to the welding 
transformers excitation inrush current. When voltage is 
supplied to the transformers primary side, the iron core is 
saturated This results in the flow of a large inrush current 
caused by a combination of the DC component of the 
voltage at the instant of closing and the residual magnetic 
flux of the transformer The transformer input current value 
when the welder secondary is completely short-circuited is 
about 30% higher than the value calculated from the 
nominal maximum power input of the welder. So the 
maximum welder input current, Im, at the start of welding is 
given by: 

Im = P. x 1000 

V 
x1.3 xK 

The value of K varies depending on the type of welder 
control employed. (Some form of synchronous closing is 
nearly always employed in order to stabilise the welding 
work and to prevent nuisance tripping of the MCCB). 

K = 1 to 1.5 for synchronous type with peak control. 

K = 1.4 to 3 for synchronous type without peak control. 

K = 2 to 6 for non-synchronous soft start type. 

If the protection of the thyristor stack is also required, the 
instantaneous trip setting must be greater than 6, but less 
than the surge on-state current rating of the thyristor stack: 

Im < I INST 
Is 

1.1 

where: 
Is = surge on-state current rating of thyristor stack, in A 

Im = maximum welder input current at start of welding, 
in A 

I Nsr = MCCB Instantaneous trip setting, in A 

r 1.1 = Factor to allow for + 10% tolerance on the 
instantaneous setting 

c) MCCB breaking capacity 
The MCCB breaking capacity should be higher than the 
estimated short-circuit fault level of the system. 
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s 

4 

Primary LV/LV transformer protection 
When selecting an MCCB to protect the primary of an LV/LV 
transformer, the inrush current during initial energisation 
must be taken into account. 
The magnitude of inrush current for any transformer is 
governed by several variables: 
1. The primary winding resistance. 
2. The supply impedance. 
3. The excitation current. 

Transformer MCCB 
(kVA) type 

1 phase 240V 

MCCB 
rating 

The excitation current is, in theory at a maximum when the 
voltage is at a minimum, and vice versa. 
Usually the level does not exceed 30 times the normal 
operating current. 

If the inrush current is not known then a rule of thumb is 

that it is approximately 15 x the Primary Current. 

BC (kA) MCCB 
at 240V type 

3 phase 415V 

MCCB 
rating 

BC (kA) 
at 415V 
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The above breaker selections are based upon inrush currents calculated using the table below 

(kVA) 

Single-phase transformer Three-phase transformer 
First peak Decay time First peak Decay time 
multiplier constant multiplier constant 

30' 
- 

--e,,yei-o - 
. . 

-4,-.^!;:. - 
43.?'-, ' - ler e,-24 

- , 'd - 

20 " 

10 i':::1 >4- = 

159 

kief,Gi431 
300 ' t. <_ .12 6-10 ' 

Notes: First peak multiplier is the first peak current as a multiple of the transformer rated current. 
The above table/multipliers are in general larger than the practical current levels, as the current limiting by the circuit impedance is 

not taken into account. 
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MCB selection for high pressure sodium lamps 
Assumption 
1 The maximum inrush current which the circuit will pass 

is a feature of the current limiting ballast and not the 
lamp 
Assuming these ballasts comply with the relevant IEC 
specification the circuit will pass currents not exceeding 
twice the appropriate lamp nominal current 

This table provides details for Din-T type 'C' MCB's 

Power Number of fittings per phase 

2. Run up time 10 minutes with the current decaying 
exponentially. 

3. Based on 415/240V 3 phase or 240V single phase 
systems. 

2 

'15 

; 

14p0'6=, 

400lni 

Example 
Given 42 lamps each 250W installed on a 415V 3 phase 
system. 

Which MCB must be selected? 

Number of tubes per phase = 42 
3 

Therefore from the table above a 32A MCB should be 
selected. 

A short circuit rating as appropriate must be selected. 

=14 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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CB selection for fluorescent lighting loads 
Assumptions 
1. The power rating of the ballast is 25% of power of the tubes. 

2. Power factor - 0.6 for non compensated fittings 0.86 for 
compensated fittings. 

3. MCB's are installed in an enclosure with external ambieht of 
25°C. 

4. Based on 415/240V 3 phase or 240V single phase systems. 

5. MCB is used for circuit protection only, not switching. 

For switching duties of Din-T MCBs refer NHP. 

This table provides details for Din-T type 'C' MCB's 

Type of 
fitting 

Power 
(W) Number of fittings per phase 

MCB selection for incandescent lighting loads 

Assumptions Method 
1) Tungsten lamps have theoretical inrush current of 14 In order to cope with this inrush the following formula should 

times normal current, when switched from cold. be used to calculate breaker size: 

2) The circuit impedance typically limits the inrush to 10 Breaker rating = W x 10 

times normal running current, the inrush current peaking 
at 0.0007 seconds falling exponentially to normal 
running current within 0.1 seconds. 

3) Consider the worst case, if all lamps are switched on 
simultaneously, then nuisance tripping of MCB may 
result. 

4) Above is based on 415/240V 3 phase and neutral or 
240V single phase system and 240V lamps. 

5) MCB is used for circuit protection only, not switching. 
For switching duties of Din-T MCB's refer NHP. 

P x 240 x I inst 

Where W = total wattage 
Where P = Number of phases 
I inst = Minimum instantaneous tripping co-efficient. 
C curve =5 

curve = 10 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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emBreak MCCB clearance requirements at 380/415V 
Clearance requirements for MCCB's (phase to phase 
and earth). 
When MCCB's are called upon to interrupt large short 
circuits ionised gas and arcing material is expelled 
from the vents, usually at the top of the MCCB. 
This ionised gas is highly conductive and is also at an 
elevated temperature when it exits the MCCB via the arc 
vents. Care must be taken therefore to avoid an arcing 
fault occurring due to the presence of the ionised gas. 
Therefore, incoming conductors must be insulated 

right up to the terminal opening of the MCCB. This also 
applies to the attached busbars supplied as a 
proprietory part with the MCCB. 

Proprietary type interpole barriers may be used to 
achieve creepage and clearance requirements. 
Conductors must not impede the flow of ionised gas. 

Insulating distance from Line-End for 380/415V 
When earth metal is installed within the proximity of the 
breakers the correct insulating distance must be 
maintained. 

WARNING: 
EXPOSED CONDUCTORS INCLUDING TERMINALS AT 
ATTACHED BUSBARS MUST BE INSULATED TO AVOID 
POSSIBLE SHORT CIRCUITING OR EARTHING DUE TO 

FOREIGN MATTER COMING INTO CONTACT WITH THE 
CONDUCTORS. 

Notes: When using the terminal bar (optional), the specified 
insulating distance must be maintained. 
All dimensions in mm. 

When earthed metal is installed within the proximity of 
the breakers the correct insulating distance must be 

maintained (refer to Table 1). This distance is necessary 
to allow the exhausted arc gases to disperse. 

This distance is necessary to allow the exhausted arc gases 
to disperse. 

Table 1 below illustrates the min clearance that must be maintained 

A Distance from lower breaker to open charging part of 
terminal on upper breaker (front connection) or the 
distance from lower breaker to upper breaker end (rear 
connection and plug-in type) 

B1 Distance from breaker end to ceiling (earthed metal) 

Table 1 

This table is valid for 380/415V 

MCCB type 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

A B1 B2 D 

0#00V- 
>AS1256, XS125NJ, X11128t4J:XH1251E)j, 75 ' " 25 

kixS25011:1', 

'-X1-125015:1, XS400CJ,',XS400'NJ,XS400SE 100 :"" 

'60 25 

*4646.07E0es090:446:3040140c8:09::§t4A04041.1;',-*04': 
--XH530SE, XH800SE,`XH800PE, .80, 50 0, -40" ' 

XH5301f)J, XH80,0PJ, XSI600NE, XS2000NE, XS2500NE '150 ; 100' 
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Clearance for mining MCCB s (1100 V 
The arc chamber in Terasaki Tern Break circuit breakers is 
located adjacent to the LINE side terminals. The chamber is 
vented through holes located just above each line terminal. 
The holes are covered by a flap which deflects when arc 
gases are being expelled. Even at low fault levels the arc 
gases that are released are very hot and reduce the 
dielectric strength of the air in the vicinity of the terminals. If 
care is not taken when installing the TemBreak this gas can 
cause arcing faults on the incoming bars or cables. 

and incoming connections 
Significant voltage transients may also be produced as 
inductive circuits are switched and contribute to an arcing 
fault. 

These problems affect all circuit breaker installations to 
varying degrees. 

To ensure that problems are not created by the installation 
please observe the following recommendations. 

Busbar zone 

Insulate conductors. No 
exposed conductors to 
be in circuit breaker 
zone (see note 4). 

Fit terminal cover or 
install interpole 
barriers (Interpole 
Barriers supplied with 
XV breakers) 6) 

Interpole barrier 
for XV style 
breakers 

Fit terminal bolt 
insulation kit - 
XV400 only. 
(Terminal bolt 
cap and cover - 

supplied with 
breaker) 

Do not restrict 
this area 

Insulation 

Insulate this 
area if using 
interpole barrier 

Metal cover 

Notes: 
1: Always observe LINE/LOAD marking. 
2: Ensure insulation on incoming conductors is adequate. Do not 

use low grade heat shrink (some grades split at operating 
temperatures). 

3: Minimum clearance to earth metal, 
Above and below breaker - 120mm (XV1250NE - 150mm) 
To sides of breaker - 40mm. 

4: Switchboard construction to be a minimum form 2 to AS 3439.1 
with IP3x protection between busbar and circuit break zones. 

5: Actual construction can vary to the above but in all cases it is 

the responsibility of the switchboard manufacturer to ensure 
compliance to the relevant standard ie. AS 3439.1. 
TL100EM MCCB's must use a TL100EMTLC lineside terminal 
cover. XV400 can use either a terminal cover or Interpole 
Barriers. 

6) 
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MCCB mounting angles 
1, The overcurrent tripping characteristics of Tem Break are not 

influenced by the mounting angles for electronic and 
thermal magnetic types. 

107% 

100% 

The XM3OPB motor circuit protectors however, use an oil 
filled dashpot style trip mechanism, which can be affected. 
Refer to the diagram below. 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 

1100/ 90% 

107% 

Calculation of circuit fault level 

100% 

NHP Nomogram 
Fault calculation 
The NHP Nomogram is a simple and easy to use aid. 
Developed by NHP to enable convenient and accurate 
calculation of circuit fault current. 

When selecting circuit breakers for the use in modern 
distribution systems, it is important to calculate the fault 
level and then choose an MCCB with breaking capacity that 
is either higher or at least equal to the circuit fault current. 

How to use the Nomogram 
In the nomogram all you need to know is the size and length 
of the cable or cables and the size of the Transformer in' 
kVA. The fault level at the terminals of the transformer is 
very dependant upon the Transformer internal impedance 
eg. the Australian Standard for a 2000kVA transformer is 
6.5% - 7% impedance. This results in a fault level of 40- 
43kA. 

or 

Note: 
1: The above diagram applies to an 

XM30 MCCB mounted either way 

However, many Supply Authorities are now installing low 
' impedance transformer eg. 5% or less. Thus if the 

impedance is 5% then the fault level will be 56kA. If the 
impedance is unknown on the side of caution choose Z = 

5% in your calculations. 

eg. From the table, the maximum fault level of a 2000kVA 
transformer, with Z = 5% is 56kA. Proceed then to 
calculate the resultant fault level by applying the cable 
size and length in metres to the Transformer 
secondary fault level and calculate the resultant. By 
following the example shown it can be seen that the 
fault level is reduced from 50kA to 6.7kA. 
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Application notes 
A series of application notes are available on Terasaki breakers from your nearest NHP branch. The notes cover the 
following subjects 

Ref No. Description 
5006 Specification for corrosive proofing of MCCB's 
5025 De-rated current of ACB's when enclosed 
5093 De-rated current of MCCB's when enclosed 
5088 De-rating of TemBreak electronic MCCB's when enclosed 
5067 DC applications of ACB's 
5065 Reverse connection 
5074 Thyristor protection with MCCB's 
5078 ELCB's at high frequency 
5087 ACB's and MCCB's at high altitude 
5083 Circuit breaker life mechanical and electrical 
5086 TemBreak UVT: transient response time 
5195 Inspection and maintenance of earth leakage and moulded case circuit breakers. 

IP rating protection against ingress of dust and liquids 

IP 1st digit 
Degree of protection against contact and ingress of 
foreign bodies 

IP 2nd digit 
Degree of protection against ingress of liquids 

0 No protection 0 No protection 

1 Protection against ingress of solid foreign bodies with 
diameters greater than 50mm 

1 Protection against vertically falling water drops 

2 Protection against contact with the fingers, protection 
against ingress of solid foreign bodies with diameter 
greater than 12mm 

2 Protection against obliquely falling water, up to an angle 
of 15° 

3 Protection against contact with wires etc., with 
diameters greater than 2.5mm, or ingress of solid 
foreign bodies with diameters greater than 2.5mm 

3 Protection against obliquely sprayed water, up to an 
angle of 60° from the vertical 

4 Protection against contact with wires etc., with diameter 
greater than 1mm, or ingress of solid foreign bodies with 
diameters greater than 1mm 

4 Protection against sprayed low pressure water from any 
direction 

5 Complete protection against contact with live parts, 
protection against harmful deposits of dust 

5 Protection against water-jets from any direction - limited 
ingress permitted 

6 Complete protection against contact with live parts, 
protection against ingress of dust 

6 Protection against strong jets of water eg. ship decks 
. 

7 Protection against temporary immersion in water 

8 Protection against indefinite immersion in water - under 
pressure 
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XS125 series 
D Adjustment range 63 -100 %a of nominal current rating. 

O Standards AS 2184/AS 3947-2. 

3 Adjustable thermal and fixed magnetic trip. 

Max. voltage (INSUL) 690V. 

XS125CJ (18kA) 3 pole 
Ampere 
rating Min Max Cat. No. 
20 12.5 20 X., S,2 5442 0, 

yr 

32 20 32 
.. 

S125C4 e2'3Wrg....., ...st-%..,,....,e.,...-5,, - 
50 32 50 XS 

t( 7.-F-6- 
, :r %RI,. -.. 

63 40 63 116* WA AIM 
100 63 100 '''.74'01YCCitt0791 

125 80 125 'tari.,.....,.,." frai:Yeri 
125 Non-Auto (1.8kA for lsec) g gliitk4' i) 

XS125NJ (30kA) 2 pole 
Ampere 
rating Min Max Cat. No. 
20 12.5 20 .,'-*,,--"" 
32 20 32 WAWK13:0:',-; 
50 32 50 1W:000:; 
63 40 63 VitiAlt; 
100 63 100 7C4200110.Xt3 
125 80 125 p V 25N1 251 , 
XS125NJ (30kA) 3 pole 

XS125NJ (30kA) 4 pole 

20 12.5 20 4:010.440- 
32 20 32 Og'5141;41..- , 
50 32 50 nikki0 
63 40 63 STiarr"- 
100 63 100 r.;;A:i,210f1)K4, 
125 80 125 jaf#4A:AltrE-1 
Notes: ') MCCB's only. 

2) Load-break isolating switch only-no overload or short circuit protection. 
') Poles in series. 
4) Short time rating. Refer rating chart for technical details. 
2 pole models use a 3 pole body with centre pole disabled. 
Special generator protection MCCB's available - low instantaneous 
magnetic setting. 

Dimensions (mm) 
Description Height Width Depth kg 

XS125CJ 3 pole 155 90 86 1.3 

XS125NJ 2 pole 155 90 86 1.3 

XS125NJ 3 pole 155 90 86 1.3 

XS125NJ 4 pole 155 120 86 1.58 

Short circuit capacity 

Model I/C 

XS125CJ 18 kA (AS2184) 

XS125NJ 30 kA (AS2184) 

Voltage 
415V 50Hz 
415V 50Hz 

DC use 
,XS125CJ 
XS125NJ 

I/C 

10 kA 

15 kA 

Voltage 
250V DC 

250V DC 

Refer to ratings chart at the front of this section. 
For ratings to AS 3947-2 and AS 2184, and Ics/lcu. 

Product extensions 
Chassis (TemWay, MHC, UHC) 

Panelboards (TPX) 
TemCurve 

Base standards 
IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947 -2 /Australia 
AS 2184-1990/Australia ') 

NEMA USA 

ANSI C37. 13/USA 
JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 

ASTA/UK, Aust standards 
Marine 
NK/JAPAN 

LR/UK 
AB/USA 
GL/GERMANY 
BV/FRANCE 
DNV NORWAY 
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Connections and mountings 
Front-connection type (FC) 

Compression terminals Attached flat bar 

MCCB accessories 

Terminal screw Breaker 
mounting scr 

Breaker 
mounting scree? 

Flat 

bar 

Terminal screw 

Terminal screw size and 
standard torques 
(refer to page 9-8 to 9-9) 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 
(refer to page 9-8 to 9-9) 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

Pan headed screw 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

Hex socket head bolt 

XE225NC M8 XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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Connections and mountings MCCB accessories 
Rear-connection type (RC) 

Bolt stud 
Breaker 
mounting screw 

Mounting plate 

Conduct (not 

supplied 

Applicable breakers 
XS series 
XS125CJ, XS125NJ 

XH series 
XH125NJ, XH125PJ 
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Types of connections and mountings 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 
(not supplied) 

Conductor 
(not supplied) 

Warning 
Secure the conductor with the correct 
nut and washer to ensure MI contact of 
conductor with terminal on the plug-in 
mounting block, so that the steel stud 
bolt is not used as the current path. 

Auxiliary circuit 
terminals 
(Mounted on 
breaker body. 

Not applicable to; 

XM3OPB 

Terminal leads for 
internally mounted 
accessories 

5 

Switchboard side 
control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole Type 

E225W 
Sri k:Azi74- 

825ONJ 
. a 

Ob? 

XS125 
XH125 
Auxiliary circuit 
terminals 
(mounted on the 
plug-in mounting 
block) 
(Contact NHP for 
details) 

Plug-in type 
Degree of protection 
The degree of protection provided by the mounting blocks for 

plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
The breaker will trip automatically if it is withdrawn while 
still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

MCCB accessories 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

IP 20 degree of protection and safety trip ') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: III) Available on indent only. 
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Crimp lugs compression type 
Nominal wire size (mm2) 

Frame (A) Breaker 1.5 2.5 4 6 10 16 

fL4 'M5 , 4. '4%.,.7Ite-t:-.',Y 

25 

185 240 300 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

400 XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

630 XS630W/NJ CAL35 132` 

800 XH630NE/SE(MT35:7.k 
t 

XS630NE/SEM 

XS800NJ/PJ 

XS800NE/SEt; 

XH8OONE/SE 

XH8OOPE 

1250 XS1250NE 

XV1250NE 

CAf:B 1204,1 0 

43 

12012 xCAL15O 12 ?CAL185`- 12'CAL240 12 

2T240'4R1 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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.111. 
.;sera:73.Y.,t 

emBreak XS125CS, CJ,-NS, NJ, XH125NJ, PJ and TL3OF MCCBs 
ASL: Arrangement Standard Line 
Ft Handle frame centre line Outline dimensions (mm) 

Front connected (standard) 

Interpole barrier 
(removable) 

1P 3P Mounting hole 
4P 

30 M8 screw 
24 

as 

ASL 

4 
max.) 

.69 

Note: XS125NS 1 pole only 

Drilling plan 

104 104_ 

M4xa7 
Tapped hole 

Panel mount 
4P 

Plug-in (optional) Mounting block 

3P 4P 

))9 

max.) 

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

Drilling plan 

3P 4P 
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Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 
BS 88 DIN 

efr 

.r. 
z . 

4, 
, ' . 

_44, mrtt,ts 

''' 

i 

115:-2 . 
',t 

, 
%3 2U0 

,. A 32' zw ., , 

: .:1',.k.,260,:ill:;?: 
0.- 

,. 

dx 

,1. 

,t. s'''., S. 
.- 

:,,,,.. 
440-50, 
'..,-.,,,,,,o-,..s. -,,,, . 

s 2 0 - 6'6, 

,-; 
'1, 4 ygt ,,,,,,,t 

- 3-100 ?- - .z.-4,..444-1 ,..... .., 0 ,-,..''' 
- ... 

bb ,.,,,- 

160, 

20L32 
A.42 

Din Tr18F1 
1.` 

Tembreak MCCB's 

25Nj 20) .1400 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre- arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A -1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NI-IP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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Selectivity and Cascading Applications 

A higher reliance on electrical supply and safety in 
commerce and industry has increased awareness in circuit 
breaker technology and applications. Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance. 
The combination of these factors has given rise to more 
precise methods of circuit breaker application. 

Two common terminologies relating to general power back- 
up and system protection are: Selectivity (Discrimination) 
and Cascading (Back-up). In general terms, Selectivity is 
used to improve system reliability and to ensure a 
continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to "back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 
series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 
overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current (I,) and Energy 
Let Through (12T). 

Selectivity can be "enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in clearing a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

In Cascading applications, the upstream device may have 

to trip (unlatch) in order to give sufficient protection to the 
downstream device, thus interrupting supply of power to all 

devices downstream. Therefore, Cascading is generally 
used in applications involving the supply of non-essential 
loads, such as basic lighting. The main benefit of Cascading 
is that in certain circumstances circuit breakers with 
breaking capacities lower than the prospective fault level, 
and hence lower in cost, can be safely used downstream 
provided it is backed-up by the relevant upstream breaker. 

Cascade I Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device will 
trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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Tem Break MCCB 's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 

kA (rms) 18 30 50 35 50 35 50 

rgaRr TA: 
itiA6q32i6. 

i-'4.10-(0r5k2tA) 

441:t E2: 57,e: 'V?'''''' '"..- 4g/i-- 6125 - 

118/18 idig;-" -,"20i26 5125 r ,,,,,. ,,,,, 
M8r1 gADIT67,-'3:or-*513766- I / ILMS _,,,, 

ina4043Z,634 ',p.:1=1L.8,r.4'.:t-i:::?-....i2,20/25,?;:t.... s0/2,5: ' -,-;25/25 -ri5225:- 

KRIC11348-15 
.,k_ 

fliatZr'5430. - 3.9j4-5" *ki 

'YU 4-,,, , 
3,5/50 

7.,,,c,tt2 
>.15101414: 

.iy,:,.A.A..4.4,.3. A .... §& ,ivtfacii§,..t .. , 4729 ],,,,,{:2512,5 :' ,,,`.k.-,25-Th'5 
.. - .,..., ,,,, ,,,,Z.,-, 

qq( 
atlitattkiiir. AIIRiviltitgadiaL4Waltre25_,:**53,,,21.i.4175, /15V31511 5;=-,741-fx.top :IR 0144 

..." , v,,,---_,,, .,,,,,,,y, --,,^03, ; x.f.,,,re....,*,c,r,w.',...,:',,,?";,?,k ,p41,.-17" ,vi: -,, . . 
.7. ,.. t.1, .1,4. ....I, 

.,,Z..,,,,.. 
8'0-125A II t --- -44,14 .....s.,14-.. a, - , *,:,.- .., 1,,,, ' .1%-' ,,, 1,,, v, a..31,a/rAe.... -,....,..:.r...."-....::,,,,1.,.....3,,,, ..-.:- ..!:,,!:::, 

5KA,...1706-,,,' 1 t A i:e.,,, ' a, ' i, q 
5- 'X4P -,-'2V? 

,4 e '1, [;t i.: :18/5ta. :', r gOaft -t --:' :$lAiltl(ft1.4,tg.,iii4101p ..-i *4lovtraf-a-Kaiobr.Afzov44,64,3w53550t4atw.pso. 1: . a ., 
-4:3 : c'Y 5 -40"' ; % ' C. - ii10mrxkt464reg'g .4$0NMO$gj,-,4L05:si : v9, ,iw,: e ;Wir;. 1 ,i, ., 

0,1-7107-44. 14r 14,014116271444107 ' 

s l025,, ilw12yait25l20 '-'0%:1 51s2704 

Tf(1.6=63A) ,--' 
, , -,,, .:.,,., ,; . ,,,-, 0,r ". 1 ...- "17-4:-.7.-q ,1,0,-, e.,-,k ::y.:1-9,1,:,-,,,.,,w,,,,-- 

W29 1.-/3/Tdr-z,-.4A, SA o 

Note: ') Dependant on the number of poles. Refer to NHP. 
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Tem Break Plus MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

X'S,1125.64 

,<XS125N13.-P- 

klerr*StiV 
47, 

NXH) 25Pj 

161Co RI k4vr 

, 

s 50 

Upstream MCCB 

XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
kA (rms) 50 65 50 65 50 65 65 85 

1g45r. 13:07VrittV 
13;- 

76640ge16SWYWOr" 
°44,2,U, kt 

150P.' i8/394-- 

V)65 /56- 

, 8/118v4018/181:1 

, /3 b6 
591kirsabigti' 59 

50/50 

W 

18/118- - 
- 

6 50 OVA- 

?54g403'4 00<0t 1 f 

OirgOW ttaln1 Aiel:1#5K TiAt 
1 

4:6491:07A; 

. 

4.4440Wf 
rH, 

; 25/50 F 25165 
4.4 

9Tt11.§-9;12 65 

4 -45 7/50 - 

0.615/65-4i', 

i-ki-143-665-C- 

Vegfirdit 
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Standard temBreak MCCB's - Selectivity and Cascade tables at 41 5V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XH125NJ XS25ONJ XH2SONJ XS400CJ XS400NJ XS400NE XH400NE 
kA (rms) 50 35 50 35 50 50 65 

A 

S:R5S1T 1 8$ ''24C RAIWC '4.0.701Pril5c! 
,r-1)(4,i25N 6 i6b . ,c6/60741 

. 

S2501thwk.- 

Ok0404,0 
XS400C4M.P.- 

AS TES O'N 

S400N 
vri 
kXH4OONE 

XSfi30NJ 

0 
V 
6 /50 ,"6*-"2'6/6 

XS630N 

"g: , 

0 

XS 1250;N 2% 
.1.3,4,2, 

4XS1600NE- 

yr 
°S. 

Downstream 
MCCB 

ST:125 ejk4,AC 

, 5 t 
4; P.-51. 

*H125N3 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XS800NE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

30u1A:- 

v1,1-4Expl' AK?, 
10/30 1,-,V,1;4/30A-ti, 114i3A 

- 

XS250NiLi 

2/151 

-11.0/50< 

10/50 4,4"?"" 

4150104-,4 7 5/50 `-78768\ 

».6(5A-,Zqk 

'Eta' ,4616`if - 

41 -27 

1§Wd 

Aigo4-L- )IY/,68',1 

',.:10/65 :7 

51 

65 

- re. 
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Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XH800PJ XS1250NE XS1600NE XS2000NE XS2500NE 

kA (rms) 85 65 100 100 100 

XS I:PA 

VOI:ALA 

VUrfOrfor*". 
W4250N40 
ki-i66:Wt 5/50' 

*OW 

'600E' 
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otor Starting - Introduction 

Generally, an item of switchgear is selected on the basis of 
one or more performance criteria, be it current/power 
carrying or interrupting capabilities. 

Additional consideration is often necessary when several 
different pieces of switchgear are connected in series, none 
more so than in motor starting applications. As motors play 
a significant part in most modern day electrical systems it is 
important to ensure that the components of switchgear 
controlling and protecting the motor will interact with each 
other, or in other words, they are "co-ordinated". 

In order to protect and operate a motor several components 
may be used, each with a different function. A typical set-up 
is as follows: 

ti1/4.siz,r` . 

rnaS purposed the degrig 
Device (SCPC1)1S to grve*IPZirctiirt %Taoist short 
maids :0,1111.41; 4 %I* 

gCoUrnotl6ryrVrd 

T s e c".brekers or 
rsWEaaugrrauatreenefts androd' Ifrtt_-4er...-0000k...voloieori.auretry 
mit4terauonsaresommonly used. 

rquAorontr1, 

What problems can occur? 
At the instant the motor is supplied with power it draws an 
"in-rush current" to its terminals, before gradually decaying 
to a normal operating current. 

Should the in-rush current be high, it could be detected by 
the SCPD and classed as a fault current. If a high in-rush 
current should occur or even after repeated stop-start 
(inching) operations of the motor the SCPD may trip, albeit 
without a fault in the system. This is commonly known as 
"nuisance tripping" of the SCPD. 

Special care must be taken when selecting a SCPD for 
motor-starting applications to prevent nuisance tripping, and 
at the same time ensuring adequate protection to the motor 
and associated cabling. 

Another function of the SCPD is to protect the control 
device (e.g. contactor) from high-current, high-energy faults. 
Therefore, attention must also be paid when selecting an 
SCPD-Starter (contactor + thermal overload relay) 
combination. 

When clearing a fault every SCPD has a finite opening time, 
which will result in an amount of fault current and energy 
being "let-through" to the downstream system and other 
devices. At the same time, a control device, such as a 

contactor can only withstand a finite level of fault current 
and energy, otherwise internal damage could occur. 

Even at relatively low fault levels the electromagnetic forces 
created by the fault current can cause the contacts of a 

contactor to lift. This can cause heating or even mild arcing 
which in turn can damage or weld the contacts of the 
contactor. 

Furthermore, the let-through current of the SCPD can 
distort the bi-metal strip in the overload relay. This can 
prevent the restoration of the bi-metal strip to its original 
configuration on cooling, altering the relay's protection 
characteristics and resulting in under or over protection of 
the motor. 

What solutions are available to me? 
Good component design in association with correct 
component co-ordination is the only way to ensure reliable 
protection and operation under abnormal condition. 

Terasaki circuit breakers and Sprecher + Schuh starter 
combinations are tested to provide full and safe 
co-ordination for most motor starting applications. 
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Motor Starting 
What is co-ordination 
The motor starter consists of a combination of contactor, 
overload relay and Short Circuit Protection Device (SCPD) 
being either fuses or circuit breakers. 

During motor starting and at normal loading, the overload 
relay protects both the motor and cables by tripping the 
contactor in a time inversely proportional to the current. 
However, under short circuit conditions, the response time 
would be too long and the fuses or circuit breakers must 
takeover to interrupt the fault current therefore limiting 
energy passed through the starter components. When this 
is successfully achieved, the combination is said to be 
co-ordinated. 

It is a requirement of the Australian Standard AS 3947.4.1 
that combination motor starters are capable of withstanding 
the effects of load side short circuits. Some damage to the 
combination is permitted, but this must be confined and not 
present a risk to the operator, or damage equipment 
adjacent to the starter. 

Contactors and thermal overload relays only have limited 
ability to withstand the high current associated with a fault 
such as an internal motor short. Their design is optimised 
for performance at much lower currents and to design in the 
ability to control or withstand high fault levels would add to 
costs and possibly reduce its performance at normal levels. 

The standards 
The requirements of several standards can be applied to 
these combination units. The Wiring Rules, AS 3000, are 
concerned mainly with setting standards for the fixed wiring. 
In this regard the concern is the wiring between the 
protection device and the motor. 

As motors can experience short term overloading the 
current rating of a fuse can be up 4 times and a circuit 
breaker 2.5 times the full load rating of the motor. The 
Wiring Rules allow the overload protection and the short 
circuit protection to be provided by different devices. This 
allows magnetic only circuit breakers, or back-up type 
fuses, to be used in conjunction with a contactor/thermal 
overload relay configuration. 

Isolating switches must also be provided in the motor or 
control circuit. These are to be in clear view of any person 
working on the motor, or provided with a locking device. 

AS 3947.4.1 specifies testing requirements for the 
combination of components required to perform the motor 
control and protection functions. If the equipment has been 
mounted in a switchboard it is possible to meet the testing 
requirements of AS 3947.2 short circuit withstand of the 
outgoing circuit at the same time as the tests to 
AS 3947.4.1 are performed. 

Both standards look at the performance of the equipment 
when a fault occurs on the outgoing circuit. It is accepted in 

these standards that some damage may be sustained by 
the components of the starter when subjected to short 
circuit conditions. 

AS 3947.2 requires that during the tests the equipment 
installed in the switchboard performs in accordance to its 
own standard. A selection by the customer of the 
performance required needs to be made, as AS 3947.4.1 
allows for Type '1' and Type '2' performance. 

Type '1' 

Under short circuit conditions the starter shall not cause 
danger to persons or the installation. The starter itself may 
need repair. 

Type '2' 

After a short circuit the starter is suitable for further service. 
A contact weld is permitted, but it must be easily separated 
- for example, by a screwdriver, without significant 
deformation. 

Type '2' co-ordination does not mean the starter is suitable 
for normal operation without inspection/repair of the 
contacts. So, in both cases it is important that the condition 
of the starter is checked, to ensure that the SCPD has 
operated and that no damage has taken place. 

Notes: IEC Standards are the basis of many Australian Standards. 
AS 3947.4.1 is equivalent to IEC 947.4.1 and AS 3947.2 is 

equivalent to IEC 947.2. 
Both Australian standards list some amendments to the 
IEC versions. 

Typical arrangement for co-ordination test 

INCOMING SUPPLY 
50kA PROSPECTIVE 

ISCPD I CIRCUIT BREAKER 
OR FUSE 

THERMAL OVERLOAD 

Short circuit applied to 
motor starter terminals 

MOTOR 
(Not included 
in Test,) 
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Motor Starting 
Protective devices selection 
In most cases very little difference will be noticed in the 
service performance of a system using fuses as against 
circuit breakers. 

The circuit breaker is easier when it comes to restoring 
power, but as tripping should only be the result of a system 
fault it is unwise to reclose the circuit breaker without finding 
the cause. In this regard it is normal for only a "skilled 
person" to attend to fuse replacement and they are more 
likely to check for other problems. 

As the circuit breaker or fuse is operating in conjunction 
with separate motor overload protection, it is the contactor 
which responds to overload problems. This is different to a 
protective device on a distribution circuit. For this 
application the advantages of the circuit breakers easy 
return to service has caused a general trend towards using 
circuit breakers. 

Consideration should be given to preventing unskilled 
people from reclosing a tripped circuit breaker in a motor 
control application. This can be done by making the 
switchboard only accessible to the correct people, or by 
requiring the switchboard to be opened to reset the circuit 
breaker. 

It must be assumed with both Type '1' and Type '2' . 

co-ordiriation that if the short circuit protective device has 
operated there is a fault in the motor, or wiring to it and that 
the starter itself needs attention. 

It is the let-through energy of the protective device which 
determines the damage to the starter. As this varies greatly 
between different models, it is essential that only proven 
combinations are used. 

NHP, Sprecher + Schuh and Terasaki have now conducted 
many tests on different combinations and these are detailed 
in the co-ordination tables. 

Terasaki circuit breakers for short 
circuit protection 
Terasaki circuit breakers have been tested in combination 
with Sprecher + Schuh contactors and overloads and can 
be used for Type '1' and Type '2' co-ordination 
requirements. (Refer to following tables for actual 
combinations). 

TemBreak 
A new generation of MCCB's offering a choice of 3 series 
(economical, standard and high fault) and two types, ie, 
adjustable thermal magnetic or microprocessor based solid 
state OCR are available from Terasaki. Both types have 
common construction features and interchangeable plug-in 
accessories. TernBreak thermal-magnetic MCCB's offer a 

wide adjustment range, with 63% to 100% of rated current. 
Each MCCB is individually calibrated to ensure precision 
tripping on overcurrent. 

Tem Break electronic type 
The rated current of the electronic type Tem Break is 

adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current (lo) select switch and 
the pickup current (11) setting dial. 

This is one of the essential features for precise protection 
co-ordination and for low voltage distribution systems. 

Tem Break motor protection circuit 
breaker 
The XM3OPB circuit breaker will protect contactor starters 
with direct connected overcurrent relays with ratings 1 amp 
to 12 amp in systems with up to 50kA rms prospective short 
circuit. The protection is due to the special current limiting 
effect of the XM3OPB. 

Motor starter protection 
The XM3OPB circuit breaker has been developed for motor 
starter protection and is suitable as the Short Circuit 
Protection Device (SCPD) for motor starters equipped with 
either direct connected or CT connected overcurrent relays. 

XM3OPB compared to HRC fuse 
The circuit breaker tripping characteristic is more suitable 
for protection of starters than the HRC fuse. Unlike the HRC 
fuse, the breaker can be selected to trip instantaneously at 
a predetermined current level just lower than the maximum 
breaking current of the starter contactor, thus always 
protecting the contactor against opening fault currents 
higher than its capability. This can be seen from the typical 
breaker and fuse tripping characteristics compared to the 
contactor breaking capacity in 

figure 1. 

No protection is provided by the fuse when the overcurrent 
is of value B to C amps should the contactor open by earth 
fault relay. If the breaker is used as a SCPD then protection 
is provided for all currents in excess of the instantaneous 
trip current of the breaker. Also, the circuit breaker can be 
tripped by earth fault relay and so prevent the risk of 
contactor damage due to the long delay of the HRC fuse 
interruption if the fault current is of a value between 
B and C. 

Fig 1. 

1 hour 

1 min 

TIME 

1 sec 

0.01 

HRC Fuse 

XM3OPB 

4%7 

Amps -ti.- 

A - Normal CA 3 rating of contactor 
B - Maximum breaking current of contactor 
C - cut-off current of fuse 
I - Instantaneous tripping current of breaker 
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47 

Type '1' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-41 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

?av99.11,P2M,/, 

M3OPB/2 

'XM3OPB/2: 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh Settings 
thermal overload range 
relay type 2) amps 

J;G-Ts7421-1,zx 
4 

1..tv 

.47,R2 

ro.0M3ORB/51:'- , 

CF{i25NJ(20 "< r 
CH 

"74- 

1A41_ 

r . ,,,...." t ,,,,' ..-.t...., 
H125Nj/32 ., "il: 
., w ...... , .0.,,, t:. , 

5( ..1 Skil64r : itekr:S6 
4C.1:71.1,11- Ya- *- ':-AA137',. .. T745t E*.$, 7,, -.0.'7:., 

' VON'isi/k1 ZO:h 

,s X H 1 2614.1iii56-i-,!,J, Vits 
;f:- .4 ..4).A. ,,,P. ' 

f'..11;g47 
4 kril 14:4:0-111:41:(9. 11:.- 761"1"); 

"A'`..),(tl§,.N,A1?-.7:91` -"M ''74."..j b. 76) =', . 

;56771igfrititiri61 -,:ti 6- fi3 4.,..er,, A-V-I.V4.07t441,7 4. .t4,-; 4. 

tbo, 
VgiFave5 

7,01:71,47:17; 

+."P"' r744",:,"4,3!.:`,7WVV4"7"4.,474 ""c 1.§..,t,IF71, r 
0260N:11260; 1F,- 1, Gtv,6;21 ERil 541 /..42 " , . - 

-1.14%;,41 ,242' 
5- ..73a 7, 

x007F,A6ZW1.41#4. 41§.-It: 

. ''7)5g49194gARCU3:e17,'340.41/4,&P9;Vk;:i.< 

F. 

00,30202M6M77:-.: §49.z9A#0,,,994,414A4-Te Alatgffif.9.71arr411402UNIK01911al 
7 

- 

iC§n.76. 011 r 6 
7-4,7 

Notes: ') Use 'magnetic only' breaker. Refer NHP for details. 
2) Thermal or electronic overload relays may be used. 
Some combinations also achieve Type '2' performance. 
CA 7 contactor can be replaced with equivalent CA 3 size. 

A60-400, 
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Type '2' short circuit co-ordination 
Terasaki Din-T at 50kA 
The 10kA Din-T miniature circuit breaker gives an amazing 
50kA performance when used in the combinations shown in 
the co-ordination tables. For the low current ratings, the 
resistance of the thermal overloads assists in reducing the 
current to a level that the Din-T can handle with ease. For 
the higher ratings a Sprecher + Schuh limiter block lifts the 
combined performance to the 50kA level. 

Ail the listed Din-T combinations include a rotary isolator 
which allows external control. To reset the starter after a 
short circuit, access to the breaker is required. This can be 
used to prevent unskilled operators from reclosing the 
motor starter after a fault. 

It should also be remembered that whenever the circuit 
breaker trips under high fault currents, the contactor must 
be checked for welded contacts. 

KTA 3 Motor starter combination 

Type '2' co-ordination table for Din-T circuit breakers with rotary isolator 
DOL starting 50kA @ 415V to AS 3947.4.1 

Sprecher + 

Sprecher + Schuh 
Motor Approx. Sprecher + Terasaki Schuh Sprecher + thermal Thermal 
size amps @ Schuh circuit current Schuh overload overload 
kW 415V isolator breaker limiter contactor relay range 

Lx.:31:49:r 

'07A-'4A0ac-4'-" 

i 477714' 

6316:6- 

113(141M-'' 
3., c:,. 

a:AV:30t'':";;4, 

Note: Isolator provides rotary operation for external control. May be deleted if not required. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-4-1 

Motor Terasaki Sprecher + Schuh Settings 
size Approx. circuit Sprecher + Schuh thermal overload range 
kW amps breaker contactor type relay type 3) amps 

kir1.2,3 f3eIt 
4 .;riPA; 4.,, CC' . . > ' A ,s11/1,0,11 
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1-- ',F- '.V.111,* M3 PB 51 CAc7-1 ... -,-a'..---2. .4,--,1,*.:=41.,,,,,, , 
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'124 4-4 1'. ..., - 1, '.-.0,,,,,, ---::,,-,. ....-,c 

2. i 
,...., 

30BB ' ,,,, 4^-,.. 

7 16 r 
...: ,,,451.4,,,I,-,1,rt.,,Z,. .... 

,,.1::.73 

CT /7424 
s , , 3 ,.,... ', :N 

hemt l r'. 7e -- 5 
, 

Vec-4X7...0- W3Tirr 
".;.4.. . ,+.. ,,,,,,,It.L. .. .k.s Wer7'72'efirr '. ''' N.,4-t-A. S' 

:',' 
.. .........?,444,- e 

. ...% ' ;%. ",r4 *..:N., -' ", ..,,,,.. A 
- - 30PB/1 =, , cA2-7,-,--0 -;..,.. 

... 

j-9",riat2k1 o '. I: 1 
,e 

K5WL,fifitalX,Va1,t=:Krg14J25Kir2V=.Z,i;.gXVB*e44 -'-,e-Wttr2VV-,W k, "r44144014PT"".41k-:.,4 
.,.., .-,-/---4.- --;1.... ' r. ."., ,-,,i.ra..-=',:i.,......,,'4,1;--........r .:7,..1,4,,,:-.--,:-4?5.-N,7.--?;r4s,..g.,. e<,.,;.,.-.-..:w.g.-.4 

i7,50= ' ," ze; - : )Z1:42>5 K1 ji-72''' " ,... :\ Id:kV:36 ..-:,*; 
-,--,. ,7-..,.kko,r,...., ..,...c..1,.'..,, -`:,. -i.....-= 

--' -',4.:1V,13i.rF' '''t'e '"'`. , ''.'.41 
.., . . ,,,,,- ; yfvfai's...** ...1,'"., Sai: -1. 1.Z'e '; 

...0 
1 H125 CA'37-3 ....,,,,,,,,,,,.. , 

, ''',"°- ,...,-. ,;24-24 q sl 6-241; --,tr... ' ' -1, SI>, 

XH'it-g 
'H,1125N1/50. 

1.25Nb/100r4 

XFi Pti)11111,M 

lArM,115.;11, 

TgA 

, fek"," 
edii064giffi?" 

,0.00 

!/8511 1 0 ?.;.f. 

1,30 ii-T5W._ tigpv '10'66,,,,. ,,,,,,,,,,,.?0... 
+,,F A," .h,,.',1,..p,oserf rit i, , -4., ,,,, s*,,,,t-P.c ". ,oiY4F...?),.:*??ae.' 

h-'n , ,z,415.4.,, ..4-zt,, f42-5 
4Yl 

ONa4,25o4s'f tia';- ;'..\"4:7)::.1.::ifi,;(5:4,-,).--,-- .4qint,,.., 
,-- e, , 0.4, 

90 

16V-,"1411-`1, 006N4., , /123fhtli6614YrK,i)143.7 ''d- Waif orer. -';'..10- - - GErl\''Ifia4P: ' -,g4,4',.0,4,9,0:,,-,tr, ,-W.; ViAro,.e,-. - +.1,. - A .,' - ,4-4.4. ,..- . ,.. -,, ....*.40, -W., 1.,,I. 0,,,...p....d, Iv- ...;.. ....4.,414 .,.....,..;:: .. . .. , .,., .., ., 

ii;3i"?-',k:.'1,...*-;',z05v:Ig':-',:e2:..,5MdogilOkilik,:%,64.0.Pexp- -. 'pr;i0g._-13c,,4figx.4.70FeJ..cts-i-p2.04A.- 

l'ole,,,, .agottirear awogfozowsizwATIA-g-*-42:refe:ga-4c T taisparoy974!-,":- 
Etove-:4"-:,14g*i.:01,st,-;_j:7-.?-:,::;;i'vg4*0.",-:-VIT:.":::':0447*.OWJZIT-fIc:VON, )14::?,?''''"Ae ''''' '-or4 - -' 
;.?''011sr.g:7-f,ic=r1:3*0:1;1R-W-P2V4.1,;(0A:07E-i:20:0:.'"-.:,'"IROA,;,':,5A4-1:11g-..ktriff#T.(11'---,a2-,`!, ,....,,,10,iiK, ...., 

:i'litttafr2041',4-f--A4-2-friAXsP.W101)."04VATig-TagiatveA- IeY,Olf4-17,SAM11746074t, ,.,--..,,, .,,,,-,-..,, ,,,,:,,,,.., 

;Vali, '-'2 '4 1'5A 
... 

,, 
r.,, . .°i50."'-"'IA.--,6- ,:76 Pac'e A- '''' 
4Vnii44;AVaTagiekt*"Ifi5 , , g..114 -VF'0 

3 ,,,,,s..i,.-.,,k .,..:,,, k ,,, pa". f ,.6, , ' 14e , rP, ..: 0, 

Notes: ') Use 'magnetic only' breaker or next higher circuit breaker/contactor combination. Refer NHP. 
2) Use with separate mounting bracket. 
3) Thermal or electronic overload relays may be used. 
Combinations based on the thermal overload relay tripping before the circuit breaker at overload 
currents up to the motor locked rotor current. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
65kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

ITI,MilriArM011:049:FAtri 
-41cleN,:AX M 30 P B/2414: 

Settings 
Sprecher + Schuh Sprecher + Schuh range 

overload relay ') amps contactor 

'lqrif 4"T 
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Notes: .) Thermal or electronic overload relays may be used. 
2) Use with separate mounting bracket. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
85kA, 415V to AS 3947-4-1 

Motor Approx. Terasaki 
size FLC at circuit Sprecher + Schuh 
kW 415V amps breaker contactor type type 1) amps 

1344.--!"'.;:ei.`:4,,ii**'44-,:,..-%,;.4,..171,,-.F.-s-t-4,:1",:Ye/4-71iX.,51,,15-4.6J14-.5-04..,:m.Y4kCA,,71.-,,,,°k _It-...`0' ,..-...L.--ca .t.:" 0.-,,,rAF::.-,stcr-..4,-,-.,:y:sr,.",t--3`...,?,1, '7';.Z.,',,' ''', 
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Sprecher + Schuh Settings 
thermal overload range 
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Notes: ') Thermal or electronic overload relays may be used. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 
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Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve 

XS125CJ 
XS125NJ XS25ONJ 

Safe-T XH125NJ XE225NC XH25ONJ 

XS400SE XH630SE 
XH400SE XS630SE XS800NJ 
XS400CJ XS630CJ XH800SE XS1250SE/ 
XS400NJ XS63ONJ XS800SE 1000 

.7n w 

VASSICI4X0P ?: 710;". ''1,411103611MISAM~Sjladrirm 
-'f N . a '17,r<A'Zi 

4' 24 Wr ',W70;e% "'s 
N- 

1 '_P 0 

2, 160 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 

seconds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & D. Selected sizes of 'D' Curve are available from stock. Refer NHP 
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Motor circuit application table for reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

Motor 
rating 
(kW) 

it? 

XS125CJ XS400SE XH630SE 
Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
FLC C &D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(amps) Curve Safe-T TL100NJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

js 

.1? 

&- 

;." 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2).Type 'SE' TemBreak MCCB only. 

TL100NJ up to 100A only. 
If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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otor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ TL100F XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM3OPB TL100NJ ') TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 
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Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
1 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C. & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Motor starting table for DOL starting at 1000V AC 50 Hz 

Motor 
size 
kW 

Full load 
current 
amperes 

= 

MCCB Voltage 
DT 

_,..,,,,,,:4,,,4...4-,,,T.4-,_--; 4 4,7_,--. ip.0..,,,,,,,,..44.4,..,,..,,...,t,.. ;Len,. tV,,,,qzt,t 1-1.4,11)-441"i- 4;ad4s1,1rwfxzwyt.:: 
1-0.0' k , ',' '''1' 4. T9'0 ""''4, ' ' 4-- "''4,41.4-414100EM/20PV ,iy.t4-...--i ' -4 1p0 Vim} -1s-,-g--t.'- ..- ' ,-.4 ti-s:. 4.1.44,..A.- ''-'X'" .4W...4''.',,X ,.4.,,, .`e' , .p.-..;.;.,x04iati-A1*, 4:4-4.x.,-..,,,, ..,1-4.....4w4.-IM4k1,430,.M.t. ,.4-: Z..".",tr2A--4, 
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1000V4 
Ce.141,' ,1.eP",,A ...4;4a ti , ., .'''''' 

TemBreak XV400NE 
mining breaker 

Note: This table should be used as a selection guide for standard applications only. 

Sprecher + Schuh 
1000V CA 6 contactor 

(Refer Part A for more 
information) 
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MCCB's for protection of Power Factor Correction (PFC) units 
In circuits containing capacitor banks for Power Factor 
Correction (PFC) two conditions that the circuit breaker must 
overcome are as follows: 

1. Voltage surges during MCCB opening. 
2. Nuisance tripping due to in-rush current. 

1. Voltage surges during MCCB opening 
At the instant where the MCCB has to open, the voltage 
developed across its contacts can be up to twice the supply 
voltage, which can have damaging consequences should 
the breaker be slow to operate. If this worse case scenario 
actually occurs a potential re-arcing can take place across 
the contacts of the MCCB, until the breaker has fully opened 
and the distance between the contacts is at a maximum. 

Re-arcing at each instant can be: 

1st re-arcing 

2nd re-arcing 

3rd re-arcing 

3 x supply voltage 

5 x supply voltage 

7 x supply voltage 

Internal capacitor damage will occur if the voltage level is 
greater than the capacitor's Dielectric Strength. With 
modern-day protection devices, (for example the Terasaki 
TemBreak MCCB's) this problem will not occur. 

The numerous cases of re-arcing are mainly a result of older 
style "dependant manual closing" devices, which rely on the 
operator speed for opening or closing. 

All Terasaki MCCB's are of the "manually independent 
closing" type, with high speed opening to prevent re-arcing 
between the contacts. 

2. Nuisance tripping due to in-rush current . 

When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 
current, equal to the instantaneous value of the power 
source. The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 
instantaneously due to its short-circuit protection. (The 
value of in-rush current will depend on the source voltage, 
the inductance and reactance in the circuit). 

Special care should be taken to ensure that the MCCB 
selected will not nuisance trip due to high in-rush currents. 

The table below shows typical MCCB selections for varying 
capacitor ratings, and the breaker selection is by a rule-of- 
thumb. 

Capacitor Rated Current = kVAR x 1000 (A) 
43 x V 

kVAR: Capacitor Rating 

V: Source Voltage 

MCCB Rating = Capacitor Rated Current x 1.5 (A) 

Once the MCCB rating has been determined, the MCCB 
type should be selected according to the short circuit fault 
level of the system. 

MCCB's selection for power factor capacitor application 

Voltage 415V (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

AE225 1gv 
x0725N6/46t 

3.0 
41. 

1 LeT1'5, 

?XSkoNJ 

2 5QI/63 63 

'grt'ikatiOVT 'TeffHAIACti. 

XS125CJ/125-, XS125NJ/125e 

36116A0 OA) 

Ali/'1001- 
§-,150410.n 

-.),045,41,1/250,It.;-;':-$S4:00SE1250_ -x94i-9401 
5400V %400;: 

C, 40401:114/400 ,, 

- 

0:4:60444dor,';', 

S6445g41001 

-496, -x$800AEm0,-0 

---womo 630SE/630, 

' sob:: 63:5 

''41**(r. 
)0:250SO:1250 - 

-;1000 1301 XS2000S02600. . 

Note: ') Select applicable shoti circuit rating required by system specifications. 
2) TemBreak Plus MCCBs can also be used. 
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MCCB use in high frequency (400Hz) 
General 
Terasaki TemBreak MCCB's are designed to operate 
primarily in 50 or 60Hz systems. However, it is possible to 
use the same MCCB's in high frequency (400Hz) 
applications provided consideration is taken to the effects 
high frequencies will have on the breaker. 

A consequence of high frequencies is an increase in Eddy 
currents in conductors, including those internal to the 
breakers. This generally causes an increase of temperature 
in and around the breaker. As such, some derating 
allowances must be made when selecting a breaker in 
these 400Hz systems. 

Thermal Magnetic MCCB's 
In low overload (thermal) regions the current required to trip 
the MCCB is reduced as a result of the heat generated due 

MCCB 
Model 

Fgiro? Itgio: 

MCCB 
Type 

applications 
to the higher Eddy currents. As a result the thermal protection 
must be derated to take the heating effect into account. 

In short-circuit (magnetic) regions, the demagnetising 
effects of the Eddy currents mean that a larger fault will be 
required to trip the breaker. The rule of thumb generally 
used is that the Magnetic/Instantaneous Trip setting will be 
approximately twice that at normal 50/60 Hz operation. 

Electronic MCCB's 
Electronic MCCB's offer better performance at higher 
frequencies, although some consideration must be taken 
with regards to the heating effects caused by the Eddy 
currents. The figures in the table give the maximum Over 
Current Relay (OCR) rated current setting (I. x I,) that 
should be used when in high frequency applications. 

Rating at 
50/60Hz (A) 

Cable size in mm2 
as specified 
IEC 947-1 

MCCB rating at 
400Hz 
(A) 

XS250N" . ,ti,-. a 
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... 

;i4t:':3- 
,. :mom" C'-''' ffitb- th -.4i., -,...,- 
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. 
T.: ,; lY 

XS63-0NT 

S800Nji 
XS400SE:"' 

XH40ONE/SE/P, 

Taggi544`;'- 

XS900SE- 

* 
;g6 1 

Electronic 

S1250SEr.--, Electronic 
N. 

80X,4,51 

IXS1600SE " ,yid`66);e:5ir;r, 

Note: When used at 400Hz, the rated current setting of the OCR 
must not exceed the values shown in Column 4. 
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ircuit breaker selection for DC applications 
The characteristics of an MCB or MCCB for DC applications 
are different from AC. The main differences are as follows: 

1. Maximum permissible voltage is reduced in value 
(refer table). 

2. Number of electrical operations is reduced (refer table). 

3. Magnetic trip current increases by 40%. 

Selecting the circuit breaker 
When selecting the MCB most suitable for the protection of 
DC circuits the following criteria must be considered: 

U Rated current. 

U Rated voltage which determines the number of poles 
required to be involved in the interruption of the circuit. 

Terasaki MCB use in DC systems 
Breaking 

MCB capacity 
type kA ') 24/48V 

MOrIVIMMEMPSWIL 

O The type of DC system used. 

D Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the Isc (short circuit current at the battery 
terminals) can be calculated as follows: 

Isc = Vb 
Ri 

Where Vb - maximum discharge battery voltage 

Where Ri - internal resistance {sum of all calls resistance) 
generally expressed in Ampere /hour capacity 
of the battery. 

No. of poles connected in series 

110V DC 125V DC 250V DC 

No. of Magnetic 
operations trip 
at In increase 

74, 1154141,11 WOO& :ITAL973-NE, 
- Din 4q1 '43 r' 4. 4, 

e 

Example: For a Din-T10 to break 101(A at 110V DC it must have 2 poles connected in series. 

Breaking capacities of TemBreak MCCB in DC systems 
MCCB 
type 24/48/60V 125V 

Ot§...tfit 
xH125N, 

egifiCer;;I' 

350V 500V 600V 

9(112,50W 
r. 

7(6-Mif 
iXSZSOON 

Notes: 
') Time constant (UR) <= 15ins: excludes 50/63A where the time 

constant (UR) <= 4ms. 
2) Special version of the standard AC circuit breaker. Standard 

circuit breakers cannot be used at these ratings. Please specify 
for use on 500 or 600V DC on application. Indent only. 
Magnetic trip only, without overload protection. Indent only. 3) 

For voltage levels up to and including 250V DC standard 2-pole 
breakers maybe be used, with both poles connected in series. 
For voltage levels greater than 250V DC 3-pole breakers must be 
used, with all three poles connected in series as shown. 
The time constant (UR) of the circuit should be: 

less than 2ms at rated current. 
less than 2.5ms for overload (2.5 x in). 
less than 7ms for short circuit 5_ 10kA. 
less than 15ms for short circuit > 10kA. 

The following connection diagram should be applied to TemBreak 
circuit breakers when the voltage is greater than 250V DC. 

Circuit 
breaker 

Af 
SUPPLY 

Load 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 88 of 287



ircuit breaker selection for DC application 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only 

The poles required to interrupt the fault can be divided 
between the (+) and (-) polarities. The total number of poles 
connected in series should be capable of breaking the 
short circuit current at a voltage level of Ub. 

Sharing the circuit breaker interrupting poles between both 
polarities also ensures isolation as well as protection of the 
system. 

One polarity of the DC supply is earthed 

Protection only 

Full protection is assured if the total number of poles in 

series on the side not connected to earth are capable of 
breaking the short circuit current at a voltage level of Ub. 

If full isolation is required then at least one interrupting pole 
is also required on the earthed polarity side. 

MCCB selection for 50 V DC battery applications 
3 poles in parallel 
Tem Break MCCBs may be connected with 3 poles in 

parallel. 

Rated current = 3 x 0.8=2.4 x MCCB nominal rated current 
(In) for 3 poles in parallel. 

Protection and Isolation 

Protection and Isolation 

Ub 

Protection and Isolation 

The centre point of the DC supply is earthed 

To ensure full protection the number of poles connected in 

series on each polarity must be capable of breaking the 
maximum short circuit current, but at a reduced voltage 
level of Ub/2. 

Having circuit breaker interrupting poles breaking both 
polarities ensures isolation as well as protection of the 
system. 
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Selection of MCCB's for use in 
welder circuits 
1. Definitions 
P = Rated capacity of welder in kVA. 

V = 

11 = 

Ti = 

T2 = 

Ti + T2 = 

B = 

Ie = 

Welder rated voltage. 

Maximum primary current (PN). 

Current 'ON' period. 

Current 'OFF' period. 

One welding cycle. time. 

Duty ratio, current 'ON" period divided by one 
welding cycle. 

Thermally equivalent continuous current. 

2. MCCB selection 
a) Current rating 
It can be seen from the diagrams below that the welder only 
draws current intermittently. MCCB selection should be 
based on the thermally equivalent continuous current, 
i.e. the current which would produce the MCCB average 
temperature shown in the diagram below. 

It can further be seen that the MCCB temperature will not 
be constant but will vary as the load varies. 

Time 

Time 

MCCB 
temperature 
variation 

MCCB 
average 
temperature 

. - 
The thermally equivalent 
continuous current, le, may be 
calculated from: 

Ie = P x 1000 x -s/B 

V 
(B - 

T, 

Ti+T2 

Note: The rated capacity of a spot welder is normally expressed 
in terms of its 50% duty ratio, ie. B = 0.5. 

Once an MCCB has been selected, it is necessary, to 
compare the maximum primary current li and the current 
'ON' period, Ti with the MCCB characteristic curve to 
ensure that it will not trip. 

MCCB 
characteristic curve 

T > T, is 
conditional 

Current 

Note: A tolerance of 10 to 15% should be included to allow for 
variations in the supply voltage and equipment. 

General guide lines for MCCB 
selection 
Selection factor MCCB rating 
Resistance welders 3.00 max 
Transformer arc welders 2.00 max 

SAA wiring rules states that a circuit breaker protecting a 
circuit from which one or more welders are supplied may be 
greater than the rating of the protected conductor calculated 
as follows: 

The maximum demand of the circuit excluding that of the 
largest welding machine plus 

i) Three times the primary current of the largest resistance 
welding. 

ii) Two times the primary ratings of the largest transformer 
arc welders. 
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TERASAKI 
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Primary LV/LV transformer protection 
When selecting an MCCB to protect the primary of an LV/LV 
transformer, the inrush current during initial energisation 
must be taken into account. 
The magnitude of inrush current for any transformer is 
governed by several variables: 
1. The primary winding resistance. 
2. The supply impedance. 
3. The excitation current. 

1 phase 240V 

Transformer MCCB MCCB 
(kVA) type rating 

The excitation current is, in theory at a maximum when the 
voltage is at a minimum, and vice versa. 

Usually the level does not exceed 30 times the normal 
operating current. 
If the inrush current is not known then a rule of thumb is 

that it is approximately 15 x the Primary Current. 

BC (kA) MCCB 
at 240V type 

0.4.11401 

0A61;0' 

25 

3 phase 415V 

MCCB 
rating 

BC (kA) 
at 415V 

.gE2'245ge 

247,1" 

-A.1=2,5 

Mr:MT:7 
5125_ NJ 

Xs7,1M-4:. 

XE225NC 
- , 

S250NO, 

S400S 

44,e, 

vslik-sx 
x4sbkE 

The above breaker selections are based upon inrush currents calculated using the table below 

(kVA) 

Single-phase transformer 
First peak Decay time 
multiplier constant 

Three-phase transformer 
First peak Decay time 
multiplier constant 

Notes: First peak multiplier is the first peak current as a multiple of the transformer rated current. 
The above table/multipliers are in general larger than the practical current levels, as the current limiting by the circuit impedance is 
not taken into account. 
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TERASAKI 
W.16,,P41,M1 

MCB selection for high pressure sodium lamps 
Assumption 
1. The maximum inrush current which the circuit will pass 

is a feature of the current limiting ballast and not the 
lamp. 
Assuming these ballasts comply with the relevant IEC 
specification the circuit will pass currents not exceeding 
twice the appropriate lamp nominal current. 

This table provides details for Din-T type 'C' MCB's 

Power Number of fittings per phase 

gwx- 
X2_50 Wss 

ft_99a 
xooyy,..,! 

2. Run up time 10 minutes with the current decaying 
exponentially. 

3. Based on 415/240V 3 phase or 240V single phase 
systems. 

to r- 

1,KCB (Atnps) - 

Example 
Given 42 lamps each 250W installed on a 415V 3 phase 
system. 

Which MCB must be selected? 

Number of tubes per phase = 42 
3 

Therefore from the table above a 32A MCB should be 
selected. 

A short circuit rating as appropriate must be selected. 

-14 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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CB selection for fluorescent lighting 
Assumptions 
1. The power rating of the ballast is 25% of power of the tubes. 

2. Power factor - 0.6 for non compensated fittings 0.86 for 
compensated fittings. 

3. MCB's are installed in an enclosure with external ambient of 
25°C. 

4. Based on 415/240V 3 phase or 240V single phase systems. 

5. MCB is used for circuit protection only, not switching. 

For switching duties of Din-T MCBs refer NHP. 

This table provides details for Din-T type 'C' MCB's 

Type of 
fitting 

Power 
eti) 

loads 

Number of fittings per phase 

MCB selection for incandescent lighting loads 

Assumptions 
1) Tungsten lamps have theoretical inrush current of 14 

times normal current, when switched from cold. 

2) The circuit impedance typically limits the inrush to 10 
times normal running current, the inrush current peaking 
at 0.0007 seconds falling exponentially to normal 
running current within 0.1 seconds. 

3) Consider the worst case, if all lamps are switched on 
simultaneously, then nuisance tripping of MCB may 
result. 

4) Above is based on 415/240V 3 phase and neutral or 
240V single phase system and 240V lamps. 

5) MCB is used for circuit protection only, not switching. 
For switching duties of Din-T MCB's refer NHP. 

Method 
In order to cope with this inrush the following formula should 
be used to calculate breaker size: 
Breaker rating = W x 10 

Where W 
Where P 
I inst 
C curve 
D curve 

P x 240 x I inst 

= total wattage 
= Number of phases 
= Minimum instantaneous tripping co-efficient. 
=5 
=10 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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emBreakAbCB clearance requirements at 380/415V 
Clearance requirements for MCCB's (phase to phase 
and earth). 
When MCCB's are called upon to interrupt large short 
circuits ionised gas and arcing material is expelled 
from the vents, usually at the top of the MCCB. 

This ionised gas is highly conductive and is also at an 
elevated temperature when it exits the MCCB via the arc 
vents. Care must be taken therefore to avoid an arcing 
fault occurring due to the presence of the ionised gas. 
Therefore, incoming conductors must be insulated 

right up to the terminal opening of the MCCB. This also 
applies to the attached busbars supplied as a 

proprietory part with the MCCB. 

Proprietary type interpole barriers may be used to 
achieve creepage and clearance requirements. 

Conductors must not impede the flow of ionised gas. 

Insulating distance from Line-End for 380/415V 
When earth metal is installed within the proximity of the 
breakers the correct insulating distance must be 
maintained. 

WARNING: 
EXPOSED CONDUCTORS INCLUDING TERMINALS AT 
ATTACHED BUSBARS MUST BE INSULATED TO AVOID 
POSSIBLE SHORT CIRCUITING OR EARTHING DUE TO 
FOREIGN MATTER COMING INTO CONTACT WITH THE 
CONDUCTORS. 

Notes: When using the terminal bar (optional), the specified 
insulating distance must be maintained. 
All dimensions in mm. 

When earthed metal is installed within the proximity of 
the breakers the correct insulating distance must be 
maintained (refer to Table 1). This distance is necessary 
to allow the exhausted arc gases to disperse. 

This distance is necessary to allow the exhausted arc gases 
to disperse. 

Table 1 below illustrates the min clearance that must be maintained 

A Distance from lower breaker to open charging part of 
terminal on upper breaker (front connection) or the 
distance from lower breaker to upper breaker end (rear 
connection and plug-in type) 

B1 Distance from breaker end to ceiling (earthed metal) 

Table 1 

This table is valid for 380/415V 

MCCB type 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

A B1 B2 C D 

e.x.119,Pav 
041.4e;), 

xlif60PStRil250kflgt1.! 

4- 

s.z_ 

--XH400SE,;XS630C-..1,,XS630NJ7.XS630SE4XS800MY-M800SEw 

XH630SE'-'XFi800SE','XH800PE,Y, :k. 

1315 ALIA; 

150 

i 
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learance for mining MCCB's (1100 V 
The arc chamber in Terasaki Tem Break circuit breakers is 
located adjacent to the LINE side terminals. The chamber is 
vented through holes located just above each line terminal. 
The holes are covered by a flap which deflects when arc 
gases are being expelled. Even at low fault levels the arc 
gases that are released are very hot and reduce the 
dielectric strength of the air in the vicinity of the terminals. If 
care is not taken when installing the Tem Break this gas can 
cause arcing faults on the incoming bars or cables. 

and incoming connections 
Significant voltage transients may also be produced as 
inductive circuits are switched and contribute to an arcing 
fault. 

These problems affect all circuit breaker installations to 
varying degrees. 

To ensure that problems are not created by the installation 
please observe the following recommendations. 

Busbar zone 

Insulate conductors. No 
exposed conductors to 
be in circuit breaker 
zone (see note 4). 

Fit terminal cover or 
install interpole 
barriers (Interpole 
Barriers supplied with 
XV breakers) 6) 

Interpole barrier 
for XV style 
breakers 

120 

75 

:'"7-71 

Arc vents 

Fit terminal bolt 
insulation kit - 
XV400 only. 
(Terminal bolt 
cap and cover - 
supplied with 
breaker) 

Do not restrict 
this area 

Insulation 

Insulate this 
area if using 
interpole barrier 

Metal cover 

Notes: 
1: Always observe LINE/LOAD marking. 
2: Ensure insulation on incoming conductors is adequate. Do not 

use low grade heat shrink (some grades split at operating 
temperatures). 

3: Minimum clearance to earth metal, 
Above and below breaker - 120mm (XV1250NE - 150mm) 
To sides of breaker - 40mm. 

4: Switchboard construction to be a minimum form 2 to AS 3439.1 
with IP3x protection between busbar and circuit break zones. 

5: Actual construction can vary to the above but in all cases it is 

the responsibility of the switchboard manufacturer to ensure 
compliance to the relevant standard ie. AS 3439.1. 
TL100EM MCCB's must use a TL100EMTLC lineside terminal 
cover. XV400 can use either a terminal cover or Interpole 
Barriers. 

6) 
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CCB mounting angles 
The overcurrent tripping characteristics of Tem Break are not 
influenced by the mounting angles for electronic and 
thermal magnetic types. 

100% 

The XM3OPB motor circuit protectors however, use an oil 
filled dashpot style trip mechanism, which can be affected. 
Refer to the diagram below. 

107% 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 

1100/ 90% 

107% 

or 

Note: 
1: The above diagram applies to an 

XM30 MCCB mounted either way 
100% 

Calculation of circuit fault level 
NHP Nomogram 
Fault calculation 
The NHP Nomogram is a simple and easy to use aid. 
Developed by NHP to enable convenient and accurate 
calculation of circuit fault current. 

When selecting circuit breakers for the use in modern 
distribution systems, it is important to calculate the fault 
level and then choose an MCCB with breaking capacity that 
is either higher or at least equal to the circuit fault current. 

How to use the Nomogram 
In the nomogram all you need to know is the size and length 
of the cable or cables and the size of the Transformer in 
kVA. The fault level at the terminals of the transformer is 
very dependant upon the Transformer internal impedance 
eg. the Australian Standard for a 2000kVA transformer is 
6.5% - 7% impedance. This results in a fault level of 40- 
43kA. 

However, many Supply Authorities are now installing low 
impedance transformer eg. 5% or less. Thus if the 
impedance is 5% then the fault level will be 56kA. If the 
impedance is unknown on the side of caution choose Z = 

5% in your calculations. 

eg. From the table, the maximum fault level of a 2000kVA 
transformer, with Z = 5% is 56kA. Proceed then to 
calculate the resultant fault level by applying the cable 
size and length in metres to the Transformer 
secondary fault level and calculate the resultant. By 
following the example shown it can be seen that the 
fault level is reduced from 50kA to 6.7kA. 
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1201.2 
Iso..2 RESULTANT FAULT 

LEVEL LOCUS AND 
PHASE ANGLE 

20kA 

22kA 

25kA 

2IkA 
30LA 

35kA 

40kA 
454A 
50LA 
606A 
70LA 

AtOrkvAdrir 
IFITISSZIma MEICICKIMIVIC 
WOMB OM muffle MI nu MU Kxrn MTh }11NIVEIFIIERINIFI 

IMIStio s ma WARN 
fallIFFIMus itiffirillipm irconTlirelIcri on-sawmills 

irTIET/Eimmirf1s131 ct MIME 
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Application notes 
A series of application notes are available on Terasaki breakers from your nearest NHP branch. The notes cover the 
following subjects. 

Ref No. Description 
5006 Specification for corrosive proofing of MCCB's 
5025 De-rated current of ACB's when enclosed 
5093 De-rated current of MCCB's when enclosed 
5088 De-rating of TemBreak electronic MCCB's when enclosed 
5067 DC applications of ACB's 
5065 Reverse connection 
5074 Thyristor protection with MCCB's 
5078 ELCB's at high frequency 
5087 ACB's and MCCB's at high altitude 
5083 Circuit breaker life mechanical and electrical 
5086 TemBreak UVT: transient response time 
5195 Inspection and maintenance of earth leakage and moulded case circuit breakers. 

IP rating protection against ingress of dust and liquids 

IP 1st digit 
Degree of protection against contact and ingress of 
foreign bodies 

IP 2nd digit 
Degree of protection against ingress of liquids 

0 No protection 0 No protection 

1 Protection against ingress of solid foreign bodies with 
diameters greater than 50mm 

1 Protection against vertically falling water drops 

2 Protection against contact with the fingers, protection 
against ingress of solid foreign bodies with diameter 
greater than 12mm 

2 Protection against obliquely falling water, up to an angle 
of 15° 

3 Protection against contact with wires etc., with 
diameters greater than 2.5mm, or ingress of solid 
foreign bodies with diameters greater than 2.5mm 

3 Protection against obliquely sprayed water, up to an 
angle of 60° from the vertical 

4 Protection against contact with wires etc., with diameter 
greater than 1mm, or ingress of solid foreign bodies with 
diameters greater than 1mm 

4 Protection against sprayed low pressure water from any 
direction 

5 Complete protection against contact with live parts, 
protection against harmful deposits of dust 

5 Protection against water-jets from any direction - limited 
ingress permitted 

6 Complete protection against contact with live parts, 
protection against ingress of dust 

6 Protection against strong jets of water eg. ship decks 

7 Protection against temporary immersion in water 

8 Protection against indefinite immersion in water - under 
pressure 
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MIN 

Detailed specifications for ERICO's 
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES 

Applications 
#1)_,ightning transients and surges are a major cause of expensive electronic 

equipment failure and business disruption. Damage may result in loss of 
computers, data commmunications, loss of revenue, and loss of profits. 
[he new Transient Discriminating FilterTm family of TVSS devices offer 
economical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

[he TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
)LC controllers, SCADA systems and motor controllers. Units are avail- 
ible for 3A, 10A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
with ERICO's Universal Transient Barrier UTB's to provide a coordinated 
approach to protection of both the power and data control circuits. 

[he TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8/20[1s) - 20kA L-N & L-G and 10kA 
\I-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt- 
age and current providing superior protection for sensitive electronic 
equipment. 

- 

Features 
Compact design fits into most distribution 
boards and motor control centres 

High efficiency filtering - ideal for the 
protection of switched mode power 
supplies from large dv/dt and di/dt transients 

Three modes of protection L-N, L-G, N-G 

35mm DIN rail mount - DIN 43 880 
profile matches common MCB's 

LED indication and opto-isolated output 
for remote status monitoring 

Transient Discriminating Technology 
ensures safe operation during abnormal 
over-voltage events 

UL1449 Edition 2 recognized 

Large 50kA surge capacity provides a 
high level of protection and long operational 
life 

5 year limited warranty 

CO® 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

Max surge current/mode L-N 
L-G 
N-G 

SPD circuit description 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L-N 
Performance: 

UL1449 SVR L-N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat Cl - 3kA, 8/20gs 
Alarms and Indicators: 

Protection status indication 
Physical Data: 

Dimensions(W x D x H) 
Weight 

Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 
Warranty 

5000 Test standards: 
Approvals 

If IGO 

inwomfti 0,114 

FrequenCy palms:mow 8 TOF-10A 

Surge rated to meet 

TDF-10A-120V 
120VAC/125VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50kA 8/20us 
L-N, L-G and N-G 
20kA 8/20us 
20kA 8/201.ts 

10IcA 8/20us 
Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

Ferrite cored 
X & Y grade interference suppression 
polypropylene film 
65dB 

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto-isolated output 

144mm x 88mm x x7Omm 
750g (approx) 
Flame Retardant UL94V -O 
Screw terminals 
1.0mm2 - 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30°C to +55°C 
0-90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL1283 recognised, CSA22.2 
C-Tick AS3260 
ANSI/IEEE C62.41 Cat A, Cat B, Cat C 
AS/NZS 1768-1991 Cat A, B, C 

Due to a policy of continual product Part Number Description 
development, specifications are subject to TDF-10A-120V 120V 1 phase, 501cA 8/20gs, 10A series TVSS protector 
change without notice. 

Copyright 19" TDF-10A-240V 240V 1 phase, 501cA 8/201is, 10A series TVSS protector 

Hobart 
Sydney 
Melbourne 
Canberra 

ph:461.3 6237-3200 
ph:+61 2 9479-8500 
ph:461 3 9894-2677 
ph:+61 2 6257-3055 

tax-461 3 6273-0399 
fax+61 2 9980-5092 
tax +61 3 9894-3216 
fax+61 2 6257-3127 

Adelaide ph.+61 8 8366-6555 
Penh ph:461 8 9358-1233 
Singapore ph! 65-763-2477 
Thailand ph:+ 662 627-9037-8 

tax$61 8 8366-6556 
fax:+61 8 9358-1404 
fax+ 65 763-2397 
fax.662 627-9168 

ERIC13° 
c, 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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A 

Detailed Specifications for ERICO's 
TDS-DINLINE SURGE DIVERTER TDS180-4S 

Applications 
Lightning transients and surges are a major cause of expensive electronic equip- 
ment failure and business disruption. Damage may result in loss of computers, 
data and communications, loss of revenue, and loss of profits. The new TDS- 
DINLINE family of surge diverters and filters offer economical and reliable 
protection from power transients in even the most strenuous applications. 

Transient Discriminating Technology (TDS) introduces the first quantum leap in 
transient suppression technology for mains powered equipment. It offers a new 
level of safety and reliability, yet retains optimum protection levels critical for 
electronic equipment. TDS is an active frequency based device that discriminates 
between the slower mains voltages and the higher speed transients. When 
transient frequencies are detected the patented TDS "Quick-Switch" technology 
"switches in" robust protection devices to limit the transient to safe levels. The 
frequency discrimination circuit controlling the TDS "Quick-Switch" ensures that 
the device is virtually immune to the effects of the 50/60Hz sustained over- 
voltages, allowing fault voltages of up to 480Vrms without degradation, and 
providing over-voltage robustness in excess of the demanding new and emerging 
standards. 

TDS technology is essential for any site where abnormal over-voltages can occur 
or where the pgssible catastrophic failure of traditional technologies due to over- 
voltage events can not be tolerated. 

The TDS180-4S unit provides this technology in a single mode shunt-only, 72mm 
width module. Its unique design allows it to be configured for Ph-N or Ph-E or 
N-E applications. 

Rated to a surge capacity of 80kA (8/201.is), internally 160kA of surge material is 
provided for additional robustness and to provide long service life. The unit is 
designed for sites with a medium risk of transients or for secondary protection 
applications. For the protection of high exposure sites or critical equipment 
higher surge rated TDS DINLINE units, or TDS MOVTECTM should be in- 
stalled. 

Features 
Robust against abnormal over-voltage 

UL1449 Edition 2 compliant 

Single phase primary protection for 

medium exposure sites or secondary 
protection applications 

Single mode protection, configurable to 
Ph-N, Ph-E or N-E protection 

35mm DIN rail mount, DIN 43 880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic status indicator ideal for 
poorly illuminated locations 

Long Service life 

Optional retrofittable TDS Alarm 
Relay for remote alarms 

CD® 
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TDS-DINLINE SURGE DIVERTER TDS180-4S 
SPECIFICATIONS Operation: 

Nominal input voltage 220 -277 Vrms 
Input frequency 50/60 Hz 

Max. permissible abnormal over-voltage 480 Vrms 
Power systems TN-C, TN-S, TN-C-S (MEN), TT 

Status Earth leakage current <2mA 

Elect onics Protection: 
Modes Ph-N, Ph-E or N-E 

Let through voltage @ 3kA 8/20ps <720V 
Let through voltage @ 201cA 8/20us <910V 

Surge rating 8/20u.s 80kA 

Surge rating 10/350ps 161cA 

Energy rating 3840J 
Multipulseml capability Yes 

Aggregate surge material 1601cA 8/20us 
Alarms 

Protection 

and Indicators: 
status indication Two, electronic. On = OK 

Alarm contacts User configurable, with optional TDS-AR 

Physicals: 
Environmental rating IP20 

Operating conditions -35 to +55°C, 0-90% humidity 

Enclosure style DIN 43880 
Dimensions (W x D x H) 72 x 88 x 70mm 

Weight 350g (approx.) 

Encapsulation Shockguard 
Enclosure material Flame Retardent UL94V-0 

Surface finish Spark eroded finish 

Wiring terminals Accepts up to 6mma 

Warranty 5 years 

Test standards: 
Approvals UL1449 Edition 2 

AS 3260, IEC 950 
Certificate of suitability, 
Electricity Regulator 

Surge rated to meet ANSI/IEEE C62.41-1991 Cat A, Cat B, Cat C. 

ANSI/IEEE C62.45-1987 Life cycle testing. 

AS/NZS 1768-1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

IEC801-5 Installation Class 5. 

IEC 61643-1 

Note: Other operating voltages and frequencies are available on application. 
For specifications on other DINLINE products, re ferto relevant Specifications Sheet. 
Exceeding nominal operating voltage while transient events occur may affect product life. 

MUVIIPULSE, PROLINE, CR1TEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1998 

Model Number Description 

TDS180-4S-277 TDS 277V 80KA SURGE SUPPRESSOR 

Hoban ph :+61 3 8237-3200 tax +61 3 6273-0399 
Sydney ph:+61 2 9479-8500 fax+61 2 9980-5092 
Melbourne ph:+61 3 9894-2677 fax+61 3 9894-3216 
Canberra ph:+61 26257 -3055 fax+61 2 6257-3127 

Adelaide ph:+61 a 8366-6555 fax+61 6 6366-6550 

Perth ph:+61 8 9058-1233 fax+61 8 9358-1404 
Singapore ph:+ 65.7W-2477 fax+ 65 763-2397 
Thadand ph:+ 652 627-9037-8 fax+662 627-9168 

ERICO 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 

2 
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A 

Detailed Specifications for ERICO's 
TDS-DINLINE ALARM RELAY TDS-AR 

Applications 
Lightning transients and surges are a major cause of expensive 
electronic equipment failure and business disruption. Damage may result 
in loss of computers, data and communications, loss of revenue, and loss 
of profits. The new TDS-DINLINE family of surge diverters and filters 
offer economical and reliable protection from power transients in even 
the most strenuous applications. 

The TDS-DINLINE products provide internal monitoring and visual 
indication of their protection status. Because it is important that the 
status protection be monitored to ensure that optimum protection is 
being provided, the indication circuit also provides a low voltage opto- 
coupler alarm output circuit. The TDS-AR connects to the TDS- 
DINLINE opto-coupler outputs and provides a fully isolated potential 
free change-over alarm contact. 

For installations not readily accessible, or for remote or unattended 
locations, it is recommended that the status of the TDS-DINLINE units 
be monitored via the TDS-AR Alarm Relay. This will allow prompt 
detection if optimum protection is not being provided at that site. Only 
the TDS-AR should be used for remote monitoring of TDS-DINLINE 
products, as use of other interfaces may cause damage to the diverters or 
connected circuits. 

One TDS-AR can be used with up to 20 opto-coupler outputs. Opto- 
coupler outputs can be connected in series to the one TDS-AR to 
provide a common output. This allows for one TDS-AR unit to monitor 
an entire three phase TDS-DINLINE protection system. It is 
recommended that the TDS-AR unit be powered from the downstream 
power circuit that feeds to the units being monitored. However it can be 
supplied from other circuits. The wide input range of the TDS-AR 
power supply (100-480Vrms) allows it to be used on many distribution 
systems. 

The TDS-AR can also be used with standard technology DINLINE 

Features 
Retrofittable TDS Alarm Relay for 
Transient Discriminating DINLINE 
Surge Diverters 

UL1449 Edition 2 compliant 

For use with external alarm and 
monitoring systems 

Potential free change over contacts 

4000V isolation 

35mm DIN rail mount, DIN 43 880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic indicators ideal for poorly 
illuminated locations 

For use with up to 20 DINLINE opto 
coupler outputs 

100-480Vrms operating range 

CO' 
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TDS DINLINE ALARM RELAY TDS-AR 

SPECIFICATIONS 
Operation: 

Input voltage 

Max. operating voltage 

Power systems 

100V-480Vrms 
480Vrrns 
TN-C, TN-S, TN-C-S (MEN), TT 

Surge immunity: 
Power supply 3kA 8/20ps, Cat B AS-1768 

Output contacts: 
Contact types 

Nominal switching capacity 

Maximum switching power 
Maximum switching voltage 
Maximum switching current 

Isolation to other circuits 

Physicals: 
Environmental rating 
Operating conditions 

Enclosure style 

Dimensions (W x D x H) 

Weight 
Encapsulation 

Enclosure material 

Surface finish 
Wiring terminals 

Warranty 

Number of Opto-couplers: 

Product 
One DAR-275V 

can support 
One TDS-AR 
can support 

DSD140-2S/DSD155-2T 

DSF- IOA- XXX/DSF- 20A -XXX 
DSD180-4S/DSDI110-4T 

DSD1160-8S/DSD1220-8T 

DSD355-8T 
TDS140-XXX 
TDS180-XXX 
TDS1160-XXX 

1-8 

1-4 

1-2 

1-2 

- 

- 

- 

1-20 

1-10 

1-5 

1-6 

1-20 

1-10 

1-5 

Test standards: 
Approvals 

Change over 
2A, 30VDC 
60W, 125VA 

220VDC, 250VAC 

2A 

4kV 

1P20 

-35 to +55°C, 0-90% humidity 

DIN 43880 
72 x 88 x 70mm 

350g (approx.) 
Shockguard 
Flame Retardent UL94V-0 

Spark eroded finish 

Accepts up to 6mm2 

5 years 

AS 3260, IEC 950 
C Tick 
ACA TS001 
Certificate of suitability, 
Electricity Regulator 

Note: For specifications on other DINLINE products, refer to relevant Specifications Sheet. 
TDS, MULTIPULSE, PROLINE, CRTTEC, MOVIEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1998 

Model Number 

TDS-AR 

Description 

TDS ALARM RELAY 

Hobart 
Sychey 
Melbourne 
Canberra 

ph:+61 3 6237-3200 
ph:+61 2 9479-8500 
ph:+61 3 9894-2677 
ph:+61 2 6257-3055 

fax+61 3 6273-0399 
fax+61 2 9980-5092 
fax+61 3 9894 -3216 
fax+61 2 6257-3127 

Adelaide ph:461 8 8366-6555 fax61 8 8366-6556 
Perth ph:+61 8 9358-1233 tax+61 8 9358-1404 
Sin9a0ate ph:. 65-763-2477 fax+ 65 763-2397 
Thailand ph:. 662 627-9037-8 faic.662 627-9168 

ERICO* 
ERICO's coordinated approach to facility protection - CADWELD, CR1TEC, ER1TECH www.erico.com 

C: N 
tat 
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Din-T6 series 6kA MCB 
Standards AS3111, IEC 898. 

Approval No. N13374. 

Current range 2-63 amps 1, 2 and 3 pole. 

Sealable and lockable handle. 

1:1 Available in curve type C and D. 

Mounts on CD chassis (250A & 355A). 

f ,r 

1 pole 1 module 

In (A) 

Short circuit capacity 6000 amps 
In (A) 2 -63 
1P 

2P 

3P 
C - Curve 
5-10In 

2 46102C, 

4 2:11T8.,104C;s41, 
,;;;-.R.,,,, --c- 

,4DIN41-6f0 6d7i." -...,... 4.0 & ,..,..p....., 
6 

10 lirkl.116111 0Q-1 . , ,,0,-4...,-. 
16 ,zitiiifiirglite, ....,-3,e,' 

20 .,.:7DiiiTi6120eisi 

25 
,- -,, - r: -A,. 41 

1r4DIN448112'5C-i ',,,,,,,7 ..1 t.S.,..tt. ' . ' ' 

32 ')1N46132C-;, 

40 r0,41.41f6140C ke-' 

50 4311N7T61;50.9 

63 Wil.1..5111iti4301-- 

2 pole 2 modules 
2 )14,1R62:tf2r4::, 

45isirrlatr7 
.... ,,,,,....,,,,,, 4 

6 00407 
10 T621dQC 

16 .4-621VD - 

20 P.INa006 
25 DICTI2iee 
32 it,":,,DIN48-2.-3:2974 

40 i`VI00.00 
50 Rofil9109:4-, 
63 ifilt62.W1 

3 pole 3 modules 
2 %di iitieif201 
4 1410A.4630:4"4 

6 _4451*-7(0-9,z4-#07;1 

10 6,10itailO'Cjii 

16 t.DIN-1-6316C', 

20 - DIN46320C",c 

25 -1 DIN- T63250 

32 ,..41i-krt-d'iiid: ,,-it,.,,,,,..- _ 

40 ,i, 340C.,::. 

50 NL-T6350 

63 
t 

DIN =1-6363C',- 

D - Curve 
10-201n 

ADINtT6102D 

IN:46104D 

1446106D. 

ftklgqii 

IN;46202D,,' 

;RUIN T6204DY' 

rf-14.44:0:03 

IN-T621 

DINIT6250D'4 

VE:1'v11446-isi ex,i,r-siVztv 

Use at DC 

When using Din-T6 in a DC application the magnetic 
tripping current is approximately 40% higher than in 

AC. 50/60Hz 

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

Vibration resistance (In X. Y. Z directions), 
3g in frequency range 10 to 55Hz (operating time at 
least 30 min). 
According to IEC 77 16.3 and DIN 40046 part 8. 

Storage temperature 
From -55°C to +55°C, according to IEC 88 part 2-1 

(duration 96 hours). 

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

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

Accessories 

Add on RCD 

Auxiliary/alarm 
Shunt trip 
Padlockable bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 

Notes: ') 2 poles in series (not 2 x single poles). 

The line side is the -OFF' (bottom) side of the MCB. 

Available on indent only. 
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Din-T6 series 6kA MCB (cont 
Technical data 
Number of poles 1 2 3 

Width (mm) 18 36 54 

Depth 

Rated voltage 

Highest rated current 

(mm) 68 68 68 

(V AC) 240 240 415 

(A) 63 63 63 

Terminal capacity Line side (mm2) 25 25 25 

Load side (mm2) 25 25 25 

Number of switching operations 
Operations 240V AC, In Cos 9=0.9 10000 10000 10000 

DC @ In 4000 4000 4000 

Insulation resistance (MO) > 108 > 106 > 106 

Dielectric strength (kV) 2.5 2.5 2.5 

Ambient temperature influence 
The thermal calibration of the Din-T6 series was carried out at 30°C. 
Temperatures above or below will alter the trip characteristics con- 
trolled through the bi-metal. 

See curve below 

0/0 In 

140 

120 

100 

80 

60 

IEC 898, 30°C 

0 10 20 30 40 50 60 °C 

Catalogue number structure for Din-T MCB's (6. 10, 10H & 15) 

p DIN-T 

Constant 

NHP DIN format 

X X 

Short circuit 
capacity (A) 

4.5 4500 

6 6000 

10 10000 

10H 10000 

15 15000 

L x 

Polarity 

1 1 pole 

2 2 pole 

3 3 pole 

4 4 pole 

Voltage drop and energy loss 
Internal 

Voltage Energy resistance 
In (A) drop (V) loss (W) (m11) 

2 0.82 1.6 410 

4 0.57 2.3 142.5 

6 0.21 1.3 35 

10 0.13 1.3 13 

16 0.11 1.8 6.9 

20 0.14 2.8 7.0 

25 0.10 3.0 4.0 

32 0.09 3.0 2.8 

40 0.08 4.7 2.0 

50 0.090 4.5 1.8 

63 0.088 5.56 1.4 

X X 

In (A) 

05 0.5 

01 1 

02 2 

04 4 

06 6 

10 10 

16 16 

20 20 

Etc. 

X 

Curve 
type 

B 3In - 5In 

C 5In - 10In 

D 10In - 20In 
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Din -T6 and Din-T10 series MGB's 
Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit. IEC 898 describes the following types 

Curve type Test current Tripping time Applications 
C 5 In t0.1s Usual loads such as: 

10In t<0.1s - lighting 

- socket outlets 

- small motors') 
10 In t?.0.1s 

20 In t<0.1s 
Control and protection of cir- 
cuits having high transient 
inrush currents (large 

motors,') transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, see 
motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applications or 
may allow a lower current rating MCB to ber selected. Refer NHP. 

Thermal release 
The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current Tripping time 

1.13 In 

1.45 In 

t_?..1h (In 5 63A) 

t22h (In > 63A) 
t<1h (In 5 63A) 

t<2h (In > 63A) 

2.55 In 1s < t < 60s 

(In 5 32A) 

1s < t < 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

io* 
t(s) 

10 3 

In 

4 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

1 1 1 
li I 1 
11111111 

IRON 

11.1 
111 

I 

I 
In 
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iniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 501(A at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 

1Sate+T 
. -,,,- 

,;.. 

e 

' 

r i. '66 , 
t,,, ,z. Ti ° 

- 
206'.-... -2001 

'.. ,. 

o 0 
, , 

---,-./i '.:,,w--1 
''00'-`- 

,,-i 
''''"fr 

, 
-v- 

V- 4.4 '''Or-..i..1) ..,,,,,,,, AY:, ''.4 
". 

., -. 

. 

-k-'--, 
V -...To 

,-,:. 
'' 

,,, 

..,,.. 

- . ..... 

'' 2 - 4.,,,,,- y 

','SICC-BV N:4 ,),(lev.., .1. 

'q' 
.,' .t- 

. ,- , 
'. ., . 

Is( ,,,,,, 
`;'' 

--9i 
1 4.-. 

'''w ' . 4 .,,, 
t -,, 1,r., ' 0 

-,11',r,--eV-V _ -.. ' ''' .sa _ 
5 

s '`,, 
.'" '4.-1<-"-. Din- 
,,,,-..,:,-a.-..., .. ''.4.r ' , . 

60 - ;''''' 0 
-.4..,, 

.. 

.W-14 
. 4,..,.. .,?. 

-.,-. 

,,;,.., ;., 4 
.t .-:--t- 
V .1:-.9,%, - ,: - 4, t.P i4it°- 

-,. 

" Int;_...P.,,, .Azz ---- /0'5'i " 
-=,,,,, -, , 

- 1. _, 
,,,,. 

a ,.....t., , 2 . , 
002,0,, 

, .--, , 
in :7 ,- t:t. 

- 

, ,1...<---,- - ' ,,, " 
,I, 

, 

t'. 
, _ 

.14 ,27970--/-,' 
"?.. -.5i.'`. ' , ... 

5 '.4 
3,,,,,,,,, ,,,, 

15?...`4 
;,'"2,:. 

1 .. 
,^ ''' :Z",, 

- , 
i 

, .";4 ' 
Q 

,,,. 

,,,,A , .:,,,4 
-4:1 .14.,; h ' 

4. 
ID 4 ''.. 

.... 
5, 7. 

1"." 
.t.- O,',. 

...t. k * b , 
A5 1.s., 7, C :',,,, 

-'''' -ts 2 ,' ,3 i 
151.td 

, a,- $ 4. Tr,,, 4 -,.!, . 

4..L' 
,-.:.:- '001, 

- 0/ , '0"." r -200 

(1 ',sty 
.. 

V $t . 
-mr.. 
:4:: tsi.,., : Y 6 - 

:-4, 

- 
t 

,. 

gt.. 
-0,, 

. 
":1-P-'2013 4:;. 

`.4.,4,-.,,..1.,- :.:, -;ce ., - 
rota s sl ' 2 

" :-_,-1.-A...,,f, = ' 4,-, ,ar,:,...,,,-,--.:,,t;'-i ' - e3.k .....4. , - .-: .,'' i::... ....e.,...- - 4... ',\:,. ' - qz,...A...,.:,' 
c 1, ?` 

Tembreak MCCB's 
15kc. 
101 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A-1.2x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing tire 
and smoke control equipment, evacuation equipment and lifts. 
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emBreA MCCB's and Safe-T/Din-T MCB's :Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MC B 

Upstream MCCB . 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ 
kA (rms) 18 30 50 35 50 

XS400SE 

XS400CJ XS400NJ 
35 50 

Din476q2-25A 
o ,26 

,in=76`04.§3.- 
.:. 

s---", ;t87,:i 8.- 0 ./..5.1-V-2'0/24,,,, 4,2,5 . iW,r7: .,....- Vii: ' 
.7N,.....,. lipJ10 0,5.25' '1 fe W5NR305 35/50 

, O 7 % W i;.,s, 

#11.0"71100104. ',. .,___,a.,.1,4.jv,_,841 ,,,,,,,,=rnp,:,,,,,.,.- 20:251,4,4:251359,'n ,,,1.50,-51,._,,,,,t-..R5,../25:',.,,,, ,25/2:5:440 

01:.010-.14.4.A.V.C1§1; '*''We1.'a.i.1/4Wl,7a;O'i6'd,Il.gg::'1IMLA.:,,:',.V.g:th:5:,:iE-C3g:.Q,:' 
kiiitilHeiAr''j.1.7.'-.;','icr't,..;'-`q: ̀ rVitil--7,41j11-1.8ifit4, '4;!....::,t267-ie'-..._',-21V2.5 -4';')::'-`.2'5/g",..",:;,V.2.51214g,3#,-15728-S-1.,25/&..; , .4.-A,,,, ....,,,,,,,,4,,,,A., -,VA.,., ,.,- ,' ''.":s.',41-,...:."*'-, ' 'er,.., s.-3.-,,_ -: -...:-.1,,,,-A \,,,,,-_.,17,^ , d''2.., .e. , ,,, ,,zo, A,,,, -. '^- ::,,,,,` .... -,.... '...--,, --, - ,-. ..4 

ValiftWrgiMb '&fir,671Vegfl e - r'; : " 4/2 6 lVi'''6WVW*W.r5WgclMniff01..,...,, 0. V. f Vit.. ft.,'5, {,t r ......,,,,,,,..,,t, ,E.,,,I,41,,,,,,,. .' ' Ork- ,..44,0A01j,..,,, ,ft,... ",.. ^1,,,,, r.,..............A. N, ':-.0%. +1+ ,.....Sl- - 7.4..Z.4 ..,.& ...4114 . *Nue-49-% ...464. 

I..,;. 
;Y..... 

'' t'4'Y' ''''''''''''1;:.?:i5ty"''''''";i: I'dii8`'-,cr.,.I'i'i':/5-6..e-- ---,-ab756 '..,"4-z-i6d5"114`4,51E64 '5' - -35-65zr:q33/56-1 
'7.-.... -.....> .... 7- sc " ' , - , -.-,..0 .1.---.,. 1-,-- 7,3,,t , , k,i, '45,1- A., ,ots ,, .,f 'Kb. , r . tir 4, . 

r''fati,Pt.r.,P,. .4. '14Xr4j,C44:4'. .;.44,77 '''..f?..". 47 

.497'13;11.1.4291;ek -' ' ' a29;25' , -"RI ' 5/TO -=r- liMvW.-;r573-75? - al-, '5,3:5-'-ie, c41,1,4-, ,^FdeArce, ' A .1,-,.... 'T-.....*.c.--- 

"il:tin;-,Tel 5 ,(3. '`4.,18-..:2&'4:), 2-,. ,- 30/50 ' ' ,-g..5., ..,44. .* ,---/--.45_4>.-e.-.?< 
0 5/3, ', 316-e-," , ",..8.A51,11, , 5/6. tm 

,.., ,,,P ,,,,,,,.<t. :-f, 
ia,,JA.,,,,,,,SZ.Vr V, -4V ''''''s ,ria,,,....,q, >,,,,,,to.,..¢,-No ,,,,,. ,,,-.4i, -,,,,,,,,,, ,-.4.,k).7,,,,,. 

D.k.r§if49;z6,--L, A "rt's11Wilite- ' 4,1?7,124- td-F,349.,...,_ k., 0/25 20/25-i -425/25',., '25/252-, ef'25/25.11. i-4 25/25," ..,,,,,,!%:-.," -....... ----`,...s "1,--,,,,, 4 a am,i,.., ,.!--,-,,, ,,,,,4,,,,,,,,, 

, (16-53A) -.( ---3/,1 ) 
,,,,,t, 3:` 

, 
ir '',..° "i; 

, ',7, '.4. ''' . ' :1 ' 'te 

rc ances,,,,, 
- ' 

. eg' 
, '.' r.ko '.; S 1311%.20A) r, - ' - 4:371"Ott ,;37-115-ir 3 

Note: ') Dependant on the number of poles. Refer to NHP. 
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Motor circuit apPlication table for DOL starting 
General applications 
High fault range 

XS400SE XH630SE 
Motor Approx. Din-T XS125CJ XH400SE XS630SE XS800NJ 
rating FLC C & D XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
(kW) (amps) Curve Safe-T XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

4,5,tavci.40; 

6Wtififfizt:Orekttgoptc-Ai - 
ji*:4;crAiia.(104.:,,,igt.14k4Tuizsm.40,4:Az42;v:t1:a.5.-ty,44.1 

57=-Ai 

45,2 6 -56 ,ew: s'; - ^s), - - ';' go, -*". j4;" 44 :4:t >4("V't 'iv,' V V'TfrittitWITr. 11S,5k-".^BlittriAt' 74,, 1°W4 t' 4. 

".4.."-A.V1qt;,t ;444,U0 VAA5,74aAr1/441 
212 V4i ' 

Z;! " - '4, 

07 0§4 
45Q; 750 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Motor circuit application table for reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
FLC C &D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(amps) Curve Safe-T TL100NJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor 
rating 
(kW) 

rev 
. 

KIVOKWICOSIMP97662M2itriatittiTYZAT6M1W9SWIM 

la 

'20 

4,, -,A54.,,,,z4 4.,.. -4,3 -,, ,-... 

-:44-04t*ft,:e..,.9p-fie.:6,41, , . '-'...S_N-,..---. -..,.t ,..t-u,44,-; .-:.:, , 
-Nv'5 , 

. ';'".'' , - ::,1 J,. . ;.., 

FiViliii-YA. Nlj'ikUi9IflsSttC;t:75_IC'trFXAb.14;.Vrgk'"fg:rbb4r*. ic:11:4*.:77A4,,,,P,:titt:F.rcA-a:i177,:trAffi,q,..,tf-Z4:::".4V4Eltit44'''')-7.6.4.44 
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---"A''''' -,' ''''-'2.5',,::*7 - -..,,,..14-)',.;i;,,;,:firf 
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- : 

-i, 
,,,,,,,,,, 

Vilir5-0-* -0 , 

`r. 

51;cx:f1004 V-49 1.-;s2v 

- .-;vj., ,) 

4 

'73.N`lin-`,£,Q51r 
440,9A-4-gu. 

rA 

j60 

° 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Din-T10 series 10kA MCB 
3 pole 3 modules 

C - Curve 
In (A) 5-101n 

0.5 111*-040:01 
1 13:4*-04.01p7fi 
2 

4 t41-4664C5 

6 

a 

D - Curve 
-10-201n 

a 

a DIN4T,1006,9.:: 

10 

16 fii09116471-6Vi 

13000011! 
32 *110:4*1 
40 

50 

63 

,P:1144110:4-4!*;;I 

01300:03: 
900404401,i 

4 pole 4 modules 
1-- Dtti-li 04056 

DIN-140410C' 

20 
cOTiOki 
iffirOi**: 

25 01041005qi 
32 :01.0*-74:074 
40 i*14144M 
50 10-1:1*W 
63 t,:'''.1511;1titi463b, 

s 

1**I1*2P4 

a blat1 '4 

a 
a ::010110i00 
a D I N41 0420D 

DIN Tf0425D 

Notes: ') D curve Din-T10 MCB's not available in 40 to 63 amp. 
a Available on indent only 

Accessories 
Add on RCD 

Auxiliary/alarm 
Shunt trip 
Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 
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. Din-T10 series 10kA MCB cont.) 
Technical data 
Number of protected poles 1 2 

Width: 0.5 to 63A (mm) 18 36 

3 4 

54 72 

DC @ In 4000 4000 4000 4000 

at 220V, cos cp = 0.9 10000 10000 10000 10000 

at 415V, cos = 0.9 10000 10000 10000 10000 

Insulation resistance (MO) >106 >106 >106 >106 

Dielectric rigidity (kV) 4 4 4 4 

Terminal capacity Line (OFF side) (mm2) 35 35 35 35 

Load (ON side) (mm2) 25 25 25 25 

Voltage drop and energy loss 

Voltage 
drop (V) 

3.100 

Energy 
loss (W) 

1.55 

Internal 
resistance 
(mil) 
6200 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

0.318 

0.140 

0.128 

0.110 

0.092 

0.103 

0.088 

0.090 

0.088 

1.91 

1.4 

2.05 

2.2 

2.31 

3.28 

3.5 

4.5 

5.56 

53 

14 

8 

5.5 

3.7 

3.2 

2.2 

1.8 

1.4 

Use at DC 
At DC the magnetic tripping current is approximately 40% higher than 
at AC, 50/60Hz. 

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

Vibration resistance 
(In X, Y, Z directions). 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689-2 6/90. 

Storage temperature 
From -55°C to +55°C. According to VDE 0664 part 1 & 2. 

Operating temperature 
From -25°C to +55°C. According to IEC 88 part 2-1 (duration 96 
hours). 

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

Influence of ambient temperature 

The thermal calibration of Din-T10 MCB's was 
carried out at an ambient temperature of 30°C 

- (IEC 898). Ambient temperatures different from 
30°C, influence the bi-metal and this results in 

earlier or later thermal tripping (see curves 
below). 

% in 

140 

120 

100 

60 

60 

% In 

140 

120 

100 

60 

60 

% In 

140 

120 

100 

so 

IEC 898 (30°C) 

0.5 6A 

0 10 20 30 40 50 60 °C 

10A 

60 
0 10 20 30 40 50 60 °C 

0 10 20 30 40 50 60 °C 

16-40A 

% In 

140 

120 

100 

so 

50,63A 

0 10 20 30 40 50 60 °C 

1P 
nP 
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in-T6 and Din-T10 series MCB's 
Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit. IEC 898 describes the following types 

Curve type Test current Tripping time 
C 5 In t?.0.1s 

10In t<0.1s 

Applications 

Usual loads such as: 
- lighting 

- socket outlets 

- small motors') 

D 10 In 

20 In t<0.1s 
Control and protection of cir- 

cuits having high transient 
inrush currents (large 
motors,1 transformers etc). 

Note: C curve MCBs are suitable for general motor starting applications, 
see motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starling applica- 
tions or may allow a lower current rating MCB to ber selected. Refer 
NI-IP. 

Thermal release 

The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current Tripping time 

1.13 In 

1.45 In 

t1h (In 63A) 

(In > 63A) 

t<1h (In 5 63A) 

t<2h (In > 63A) 

2.55 In 1s <t< 60s 

(In 5 32A) 

1s < t < 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

10 30 

In 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

1 1 I 
11 1 

11111111 
EMI 
'1 III 

III 1 
0 0 0 

In 
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Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 

itiret ;,06,-,... 
,,,,,, 

,.....,,.., ,,60/0, 
64.'''S.I., ,.. 

,... , 

' 
,, , 

' 60- , t-- - 

,-r -.et 

2 - 
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,, 
-,go' 

w, * 
, r,.... ' A 6,25 :=4 

.i,/,,..,-...... - 
SSA 

PaSt. 

.4. A :k!:.: '''X -4, it. 

2f4 wo 

..twogx.,;.y, .,-..,,wal, 
,..;24"....-?;4 = 4 .`-'.UR1 

- ''''ae -4'14-kr" '.*:,:-4''-' .V=.'-' 
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f- 
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r ,-; o-gb - 4,4-,,,,,, 

.... 

,. c,--- , - 
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,, 

..... 
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, .:, ..."....t.0. '', 63:1 
_... ,,,. a 

'''' 
2 

:'o. -';... 

,S,i,,,t, 
-209.L. 

SRCB 
._ 

''' 1d 
, 

, r-r. - , re, --,; '- te,160 - 1 
-,-,.. 

..s.,. 

4 
t-:f."="2'6 , ., _-", ; 

, 4X" 
i,,,,, 

,.:+.,.. - ,,, 

,,2 to 

-' c'-'.-. 

. z 
- 

IR77, '' v,:-,,,1::6.,:vi- , 

a ' 
-'S 

-I 
I. 

> 

-, 
. 

Pz.P.4* . '''' -,_ 1 at ,=`. ' :` , 
..---4- . ' 

4 

ID inicT-10C 
PP 

PR-1;15- 

Tembreak MCCB's 

7674172.57- 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of (uses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A- 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing Pt values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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TemBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

2S)2:P 

urt.q6"(32'. :i41871 ,Vi,72W6e?' Azioiigr-C',1';igrieTa`t:-;Arg 

mait , (#41,8,ve,q ; 

1p,figglikpv.§.A.Kr.v. 8/{8 5/30 `,9',129C -351-5,9A-T; 

fiDFIC131-T112rAy"-,47?7,1-,',Fv:,;'%. ;724'; 38',18 20 20'25 25/25 -:,V51254.'"25/25 - 25/25 

Nut-110H8 '125AP 
1,10 ^, 

.44.4-9/19 
`3`1:7sV 

SthWangialMairP 
ti,,,A' ;P ,...-hrtfe2 e.) 

D 111;11 5..(6116A '--,.1-8/25'*,:.%-k.',25/30 ,15/50A 
" 

' 

111/?9r,f4 ga5 ,44,1V,§9 VAL3,52.§1 
. 4 r " ^ 

,35/50,7-% 
- 

.1417:TieeiKiVIA ,A'S/T*6M' tV,2.kat, 
8141firlg..0a5,p,rafs? 01,',.2.5zitzsigg§I,?5a -r2,4.5" 154,4, 11111,41?: 

_ A 4*, 
4 10 10' Z's^.17XA 

Note: ') Dependant on the number of poles. Refer to NHP. 
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Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

XS125CJ 
XS125NJ XS25ONJ 
XH125NJ XE225NC XH25ONJ 

XS400SE XH630SE 
XH400SE XS630SE XS800NJ 
XS400CJ XS630CJ XH800SE XS1250SE/ 
XS400NJ XS63ONJ XS800SE 1000 

r,". 5 -C. ,1 ".(cf.,,,,r4,,111;',/j$:::=4';:c6:,..S.-%:".--1, `, - ;22.144 -,418ts e0 * ' ' 
, 

7,,S- _ 44: 
t ?cad ;+<- 

.4.4-2k4 

`Z250 :.;11,,, 

Watt W4.,..4k1M 5 P Rtal T irft.' -64 2104 41"-Warf4r(entNe - r -tk--"10A ,9PQ-1 

MI6%4 WC-,="z;" 

i 32 -ig'f.31?4--`1"e,V . F 

ctc-; t 

1250 

.630;Pa - 
k 500 

3 

,F375''1- 650 
k 

:459, 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
I Use magnetic-only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Motor circuit application table for reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ 
(kW) (amps) Curve Safe-T TL100NJ XE225NC XH25ONJ XS400NJ XS63ONJ 

16,;§5.1 

ROitia-A 
0 

OJ 

starting 

XS800NJ 
XH800SE XS1250SE 
XS800SE 1000 

,ro'fre:Akg: 

Fv 

''250' 
ti 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
') TL1OONJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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irgr 

Motor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS8OONJ 

rating FLC C & D XH125NJ TL100F XS250NJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM3OPB TLI00NJ*)TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

d 

ti 

six 
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Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 

TL100NJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & Selected sizes of 'D' Curve are available from stock refer NHP. 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 
C Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short-circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below. 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 
negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 

2 
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1. GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth 1 (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IPOO. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole. Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start-up, read chapter 2. page 8 

to chapter 3. page 10. 
Once you are familiar with the soft starter, you can 

operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, EMC Emission with bypass 
EN 50082-2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock-resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of IMF -310 and 
larger types 

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 

2. Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 

3. Push up the front cover about 20 mm so that the 
front cover can be removed. 

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 

6. Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 

7. The hooks are used as an upper support for mount- 
ing the soft starter. 

Fig. 2 Unpacking of MSF-310 and larger models. 
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2. DESCRIPTION 

2.1 General 

111) 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 
used it can be activated by the integrated K1 relay. 

03-F03 

MSF 

The MSF is developed for soft starting, stopping and 
braking three-phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1-Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2-Phase 
The two phase starters can start a motor without a 
mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3-Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 
voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC 

03-F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03-F111 

Fig 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

e 

DESCRIPTION 9 
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3. HOW TO GET STARTED 

Fig. 6 Standard wiring. 

This chapter describes briefly the set-up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

AWARNING! Mounting, wiring and setting the device 
I into operation must be carried out by property trained 

personnel. Before set-up, make sure that the 
installation is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 
page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40°C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
tor. 
Connect PCB terminals 12 and 13 to, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.') 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

1) The menu 006 must be put to 01 for start/stop command from 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the control voltage (normally 1 x 230 V), all 
segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 

supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020-025 and 
motor data 041-046. 

NOTE! The main function is chosen according to the 
application. The tables in the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft-starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal. 
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0 4 1 
0 
0 

4 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 
Range: 25% - 150% of In soft in Amp 

0 4 3 0 
0 

2 
Nominal motor power 

Default: Nominal power soft starter 
Range: 25% - 300% of Prisoft in kW 

0 4 
0 
0 

1 4 5 
Nominal motor speed 

Default: Nominal speed soft starter 
Range: 500-3600 rpm 

0 4 5 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set it to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 2 
0 
0 

0 
Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER 4.i " to confirm new value. 
Key "NEXT ", "PREV 4- " to change menu. 

0 4 0 
0 

0 F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s). 
"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 3.7 Starting 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 0 6 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4_1/ 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 0 5 0 
0 

0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor is running. 

12 HOW TO GET STARTED 

WARNING! Make sure that all safety measures have 

been taken before starting the motor in order to avoid 

personal injury. 

Start the motor by pressing the "START/STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 

given, the mains contactor will be activated by relay K1 

(PCB terminal 21 and 22), and the motor then starts 
softly. 

Fig. 7 Example of start ramp with main function voltage ramp. 
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4. APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating Ust. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 
Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5 0 - 30 : 50 - 10 

(0.3438) 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

Fig. 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier. 

I- 

LU 
cc 
cr 

Starts per hour 

Start 
Duration 
- - - - - Run Time 

Off 
Time 
- - - - 

TIME 

Duty Cycle = (Start Duration +Run Time) 

(Start Duration + Run Time + Off Time) 
(03-F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5 0 - 30 : 1440 

(031691 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FC L) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

LLI 

CC 

C.) 

Start 
Duration 

Off 
Time 

TIME (03-F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24-minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0-30:50-10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 

time this current in starting. 
AC 53a 3.0-30:50-10 (normal/light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters it's Important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are Identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) and the second for heavy duty 
(5.0-30:50-10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 350%. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 36, selection 
1) can be used. 
As well as the Slow Speed at start and stop (menu 
38-40) can be used for better start and stop per- 
formance. 
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Table 1 Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump x 300 22 22 
Submersible Pump x 300 22 22 
Conveyor x 300-400 25; =1 363=1 / 38-40 
Compressor: Screw x 300 25 - 

Compressor, Reciprocating x 400 25; =1 - 

Fan x 300 25;=2 - 

Mixer 

Agitator 
x 400-450 253=1 

x 400 253=1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 253=1 36; =1 / 38-40 
x 350 . 

x 300 253=1 363=1 

x 450 25; =1 363=2 

x 400 253=1 

x x 350 25; =1 363=1 / 38-40 

x 450 253=1 363=1 or 2 

x 400 253=1 - 

x 450 25 ; =1 363=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 
Palletiser 
Separator 

Slicer 

x 300 253=2 

. x 400 25; =1 36;=1 or 2 

x 400 25 ; =2 

x 450 25; =1 36; =1 or 2 

x 450 25 ; =1 
x 450 25; =1 36; =1 or 2 

x 300 253=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 253=1 

x 450 25 ; =1 

x 450 25 ; =1 

Petrochemical 

Ball Mill 

Centrifuge 
Extruder 

Screw Conveyor 

x 450 25; =1 

x 400 25; =1 36; =1 or 2 

x 500 25; =1 

x 400 25; =1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25 ; =1 
x 350 253=1 363=1 

x 400 25; =1 363=1 / 38-40 

x 450 25; =1 

x 350 253=1 

x 450 25; =1 

x 400 253=1 363=1 / 38-40 

x 450 253=1 

x 300-400 25; =1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25 ; =1 36; =1 or 2 

x 450 253=1 363=1 or 2 

x 350 253=1 363=1 or 2 

x 350 253=1 36 ; =1 or 2 

x 350 25; =1 36 ; =1 or 2 

x 400 25; =1 363=1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 
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4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions/duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP Too fast start and stops MSF Pump application with following start/stop features: 22 
Normal Non linear ramps 'Linear ramps without tacho. 

Water hammer Torque ramps for quadratic load 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 

Dry running Shaft power underload 96-99 

High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1 or 

20,21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88 
Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95 

Energy consumption due to compressor is run 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25:=1 

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58 

Conveyor jammed Shaft power overload 92-95 

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 

Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

25; =1 

Need ed to stop 
reasons. 

quick both by emergency and pro- 
du efficiency Dynamic DC brake without Contactor for medium loads 

and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36.=1 34 35 36=2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 
put. 

5456 

Worn out tool Shaft power overload 92-95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

25;=1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used 

Wrong material in crusher Shaft power overload 92-95 

Vibrations during stop Dynamic DC brake without Contactor 36 ;= 1,34,35 

BANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36.=1 34 35 36:=2',34,35 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy 

High inertia load Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

.- 2o :=1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 
36:=2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 

APPLICATIONS AND FUNCTIONS SELECTION 17 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 143 of 287



Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25 ; =1 

Need to control material viscosity Shaft power analog output 54-56 

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 
25;=1 

Torque boost in beginning of ramp. 30,31 

Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 
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Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start/stop NOTE! Voltage and torque ramp for starting only with 

table is given. softbrake. 

Table 4 Start/stop combination. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE-017 there the min. current is 2 A. Example 
MSE-210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTE! The soft starter should be wired with shielded con. 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency Inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 

cabinets 
See chapter 12. page 74 "Technical Data", "Power loss 
at rated motor load (IN)", "Power consumption control 
card" and "Power consumption fan". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

A WARNING! Never operate the soft starter with 
removed front cover. 

. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

AWARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

Bala 
MENU 

0 RUNNING 

0 suarrisrop 

El. e. El. E 1. 
VAWE 
of haw 'dug. in sun (V 
02 Sun rem (404 
0 3 Stay down vomit. a 1400 (%) 
0 4 Stay .4'0 1(44c.) 
0 5 Ctorrent reado41 
0 0 Control mod. 
0 7 Extended funot1404 

100 

///, 
,START, 

STOP P4-"REV NM 

Fig. 13 PPU unit. 

The programming and presentation unit (PPU) is a 

build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 
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5.3 LED display 
The two light emitting diodes indicates start/stop and 
running motor/machine. When a start command is 
given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch 
off. When the motor is running, the running-LED is 
flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used. 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 

RMS currents and voltages' 
in each phase 

Viewed soft starter data 

Reset to factory settings 

Serial communication 

Automatic return menu 

901-915 
221 

211-216 1 

201-208 

105 

'JOG" enable 1103-104 
1 

Run at F1 &F4 alarm 
1 101 -1021 

Machine protection' 089-099 

Main supply protection! 081_088 

Motor protection 
1 071 -075 057-058 Digital input 

061 I Parameter set 

03.F30 

Alarm List 

1 001 Initial voltage 
1 0021Start ramp time 

1 003 'Step down voltage at stop 

1 0041 Stop ramp time 

01-01 RMS current 

1 006 mode 

Menu expander 

008d Menu expander 

011-014 

016-018 

020-025 

Dual ramp start/stop 

Initial and end torque at start 

Main functions 

030-040 I Additional functions 

041-046 

051-052 

Nominal motor parameters 

Relay K1 &K2 functions 

054-056 I Analogue output 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT -s " and "PREY .4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT --s " or the "PREY 

" key. The "+" and "-" keys are used to increase 
respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER N " key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START/STOP" key is only 
used to start and stop the motor/machine. 
The le-51 and 10 keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. START 

STOP 

Display previous menu. +® 
PREY 

Display next menu. 
.0. 
NEXT 

Decrease value of setting. .1 

Increase value of setting. 
..,, 

Confirm setting just made. 
Alarm reset. 

, 
ENTER 

+Mk/ 
CI, - d 

JOG Reverse 

JOG Forward 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 2 1 °o 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
Internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006=2 

Unlocked 
keyboard 

Remote Remote Remote and 
keyboard Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard 

Serial comm Serial comm 
Serial comm. 
and keyboard 

Serial comm 

Locked 
keyboard Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
Ensure that the cabinet will be sufficiently 
ventilated, after the installation. 
Keep the minimum free space, see the tables 
on page 25. 
Ensure that air can flow freely from the 
bottom to the top. 

NOTE! When Installing the soft starter, make sure it does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

NOTE! For UL-approval use WC Copper wire only. 

MSF-017 to MSF-250 

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN -rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF-250. 

MSF 
model Class Connection Conv./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
h1(mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 
-045, -060, 
-075, -085 

-110, -145 

-170, -210, -250 

IP 20 

IP 20 

IP 20 

IP 20 

Busbars 

Busbars 

Busbars 

Busbars 

Convection 

Fan 

Fan 

Fan 

320x126x260 

320x126x260 

400x176x260 

500x260x260 

78.5 

78.5 

128.5 

208.5 

265 

265 

345 

445 

5.5/M5 

5.5/M5 

5.5/M5 
5.5/M5 

6.7 

6.9 

12.0 

20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension connection 
busbars Cu 

lightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 
-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection Con'/ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
wl (mm) 

Hole dist. 
hl (mm) 

Diam./ 
screw 

Weight 
(1q1) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 

-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 
-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 

-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IPOO Busbar Fan 900x875x336 Fig. 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars AI 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, 450 
-570, -710, -835 
-1000, -1400 

100 

100 
100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 
50 
50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 

INSTALLATION AND CONNECTION 25 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 152 of 287



F. 19 MSF -310 to MSF -835. 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 
MSF-835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 
-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF- 
310 to MSF-835). 

.1, 

0 

W3 W2 wi 

hi 

te 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Bulbar distances 

MSF model 
Dist hl 
(mm) 

Dist wl 
(mm) 

Dist w2 
(mm) 

Dist w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 ' 
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8 
C3 

O 

875 

03-F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, 1 (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, 4.- (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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F. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, 1 (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth i, (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, k (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, -I- (PE), Mains supply and 

Motor 
2. Protective earth, -4- (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Tl, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd 4.- 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V->.1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 kit. 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 Ica potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 Ica current signal: 100 a 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 ka 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 kit potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10y; min load impedance 70011 
0-20mA and 4-20rnA;max load impedance 75011 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21 - 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 

32 Alarm relay K3, opened at alarm. 
33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kit Switch back level 2.2 kit. 

71-72* Clic kson thermistor Controlling soft starter cooling fine temperature 
MSF. -310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 
75 Current transformer input, cable S1 (blue) Connection of 11 or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 
78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

L1 L2 L3 PE 

00 

100-240 - 110% 

PE 

L1 L2 L3 PE 01 02 PE 2117.212 33L,31 32 K2 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 
- Al 

start/stop 

Pf 

75 76 77 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
§ 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked 1 (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked Ll, L2 and L3 and the motor side 
with T1, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay K1 (terminals 21 and 22) to the con- 
trol circuit. 

S. Connect PCB terminal 12 and 13 (PCB terminal 
11-12 must be linked) to, e.g. a 2-position switch 
(on/oFF) or a PLC, etc., to obtain control of soft 
start/stop. (For start/stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the Klthen controls it. Always use standard commercial, 
slow blow fuses, e.g. type gl, gG to protect the wiring and 

prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. All signal inputs and 

outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

Ll 

L3 

PE 

L1 L2 L3 PE 01 02 PE 21 22 

T1 7273 PE 11 12 13 14 

PTC 

start /stop 

Analogue in 

15 

23 K2 24 33 Lc K3 3 i 32 
69 

16 17 

L 
11'-4 

PS2 

PS1 

18 1 75 76 77 

Analogue out 
O 106 

2 105 

O 2OrnA 

4 2Onsi 

Parameter set PS1 P52 

open 

2 CIOPId °Pee 

3 epee 010004 

closed clOsed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

Fig. 31 Forward/reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET-UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSF. Table 13 
gives an overview of the menus, see also Chapter 13. 
page 79 (set-up menu list). 

Table 13 Set-up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001-008 

Ramp up/down parameters 001-005 7.1 

Basic Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 .7.3 

Extended 
functions 011-199 

Voltage control dual ramp 011-014 7.4 

Torque control parameters 016-018 7.5 

Main functions 020-025 7.6 - 7.10' 

Additional functions 030-036 7.11 - 7.14 

Slow speed and Jog functions 037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

Input Digital input 057-058 7.19 

Parameter set selection 061 7.20 

Motor protection 071-075 7.21 

Main protection 081-088 7.22 

Application protection 089-099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor/machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

001 g 

i 

3 0 
Setting the Initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice. 

0 0 C)0 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

0030 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 
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0040 
1 

o F F 

Setting of stop ramp 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

00510 

0. 0 
RMS current 

Default: - 
Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This Is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

0 6 
o 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START /STOP /RESET command via 
the keyboard. 
- Press the "START/STOP" key on 
the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separath 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start if 
terminals 11, 12, 13 is in start position. 

3 

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option. 

NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER .4.1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start/stop with automatic reset at 
start 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12 and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 

start command is given there will automatically be a 
reset. 

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect the 
start/stop. 

7.2.3 3-wire start/stop with automatic reset at 
start. 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

007 ° 0 

o F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

0080 

o F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

NOTE! Menu 007 must be "on". 

7.4 Voltage control dual ramp 
To achieve even smoother ramps at start and or stop, a 
dual ramp can be used. 

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001-004 and 007-008 and proceed with 
the following steps: 
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011 Cl0 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

01210 

o F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

013 °o 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

014 0° 

o F 

Setting of stop ramp time 2 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp 2 disabled 

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current 
more information on the Torque control setting. drawn when starting (150 - 500% of In). This means 

that current limit is only achieved during set start-up 
time. 0 1 6 °0 

10 
Initial torque at start 

Default: 10 

Range: 0 - 250% of Tn 

Insert initial torque at start in percent of nominal 
shaft torque (In), see chapter 13. page 79. 

0 1 7 I °0 

5 0 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

OI1I81 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0 2 0 °0 

. 

Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021-025 must be "oFF". 

Current 

Current 
limit at 
start 

Voltage ramp 

Time 

03-F109 

Fig. 34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

0210 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 

longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 

40 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 
stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022 ( )0 

o F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
I be used for continuous speed regulation of stand- 

ard motors. With this type of operation the in- 

crease in the temperature of the motor must be 

taken into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (1) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 

(U). 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0 2 4 ° o 

o F F 
Setting of D.O.L start 

Default: oFF 

Range: oFF, on 

oFF 
D.O.L. start disabled. 
Voltage Ramp enabled. 

on D.O.L. start enabled 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menu 020-023, 025 must be "oFF". 

a--Jalt4r4r.-vavalriN 
En_WienetImmivii cconn- - 

Fig. 38 Setting voltage or current for analogue input. 

0 2 3 ° 

o F F 
Selection of Analogue Input , 

control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2-10V/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre-defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 
good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Exam*: 
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/ 
70% the current peak will not appear. 

The end torque is increased mainly if the applica- 
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low. 

0250 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 Torque control with square torque 
characteristic 

NOTE! Torque control mode Is only possible when Voltage 
Ramp mode is enabled (menu 020-024 are "oFF "). 

2.5 T 

2 T, 

1.5 T, 

T, 

0.5 T, 

Torque 

1 Linear 

2 Square 
End torque 

41.1- Nominal Torque 

A° Initial torque End torque at stop 

Time 

03-F37 

Start time Stop time 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See § 4.6, page 19, which main function that can be 
used with the torque boost. 

0 Oro 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

0 31 °° 

3 0 0 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by-pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built-in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 
available. Code No 01-2020-00. 

032 °° 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as in Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 
PE 

ao 

L1 12 L3 PE 01 02 PE 24 K1 22 23 K2 2 33 K3 31 32 69 70 

T1 72 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

t_. 

start /stop 

T1 PE 

Current transformer position 
and connection 

For MSF -017 to MSF-250, 
see Fig. 44. 

For MSF -3i0 to MSF-1400, 
see Fig. 45 

PE 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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T1 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fig. 44 Current transfonner position when Bypass MSF-017 to MSF-250. 

T1 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

03-F57 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

033 g 

o F F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC Is used the EMC -directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 

Page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, § 

7.19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start K1 is activated and connects Ll, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after Is K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 

35. 

NOTE! For several start/stops it is recommend to use the 
PTC input. 

A ° 

WARNING! If the Soft Brake function has been 

I selected once and after that the Bypass function 
is selected, then the relay functions on ICI. and K2 

remain in the Soft Brake functionality. Therefore it 
is necessary to change the relay functions in menu 51.52 
manually to the Bypass functions (see § 7.17, page 51) or 

reset to default in menu 199 (see § 7.28, page 63) and 

select the Bypass function again. 

034°° 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1 - 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Fig. 46 Braking time 
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0 3 5 0 
0 

0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0 3 6 ° o 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

L2 

L3 

N 

PE 

\ \ 

Q1(fwd) 

Q2ILVV) 

LI L2 L3 PE 01 02 PE 2 K122 23 K2 24 33 3L 32 69 70 

Ti 72 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

V w PE 

1 

0 start/stop 

03-F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter. is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 
start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG"-commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC-Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Speed 

n 

0.14 
nN Slow 

speed 
at start 

Start 
command 

Closed 
External Open 
signal 

Ramp time 'Full voltage 
at start n'nn'ng 

'Ramp time Slow 
at stop speed 
including at stop 
DC-brake 
time 

Time when signal is ignored 

Stopped 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together 
most of the main functions (see § 4.6, page 19). 

with 

0 3 7 °° 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

038°0 

of 
Slow speed time at start 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

0390 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

Speed 

nN 

0.14 

Nominal speed 

Slow speed 

Slow speed Ramp time at Full nonage Raw time Slow speed 
start start running stop In at stop 

luting DC- 
ake time 

Stop command Steeped 03-F41 Slat command 

nme 

F. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC-brake after slow speed at stop [040] 
A DC-brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC-brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG [E'] " and "JOG [0" keys are used. . 

0400 

o F F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

160 DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if no specific motor 
data is selected, but the performance will not be optimal. 

0 4 1 ° o 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

0 4 2 
0 
0 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 3 0 
0 

7 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

4 4 0 
0 

1 4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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0 4 5 
0 
0 

0. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it to "oFF" 
and then to menu 001. 
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7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, K1 and K2 (closing contacts), are 
programmable. 

K1 and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 
chosen the relay K2 will be dedicated to this function. 

052 

2 
Setting of K2 indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

I. K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

051 g 

1 
Setting of K1 Indication 

Default: 1 

Range: 1, 2, 3, 4, 5 

I K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre-alarm" 

4 No function 

5 K1 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on 1(1 and K2 
remain in the Soft Brake functionality. Therefore it 
is necessary to change the relay functions in menu 
5152 manually to the Bypass functions (see g 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 
recording instrument or a PLC. The output can be 
configured in 4 different ways, 0-10V, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (1) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 g 

o F F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

1 
Analogue output is set to 
0-10V/0-20mA 

2 
Analogue output is set to 
0-10V/4-20mA 
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4. Choose a read-out value in menu 055 

0550 

1 
Analogue output value 

Default: 1 

Range: 1,2,3 
1 RMS current, default range 0-5xIn 

2 
Line input RMS voltage, default 
range 0-720V 

3 Output shaft power, default range 
0-2x Pn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

0 5 6 0 
0 

1 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscaie Pscaie 

100% 0-5x1 0-720V 0 -2x P 
50% 0-2.5xIn 0-360V 0-P 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 
7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

Fig. 53 Setting offs for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control is program. 
med (see § 7.8, page 41) the analogue Input can not be 
used for digital signal input. The menu 57 is then 
automatically set to OFF. 

057 ° o 

F 

Digital Input selection 

Default: oFF 

Range: oFF, 14 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

058 ° o 

1 
Digital input pulses 

Default: 1 

Range: 1-100 

If Menu 57=1 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and .061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 
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0 6 1 °o 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

PS1 

rinvirlrwirv. 
ennenmenn 

ontmcno w 
m 

ancio 

Fig 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 

2 Closed Open 

3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

071 ° 0 

no 
Motor PTC input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm If it is not selected oFF. 

0 7 2 ° o 

1 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

A CAUTION! Used thermal capacity is set to 0 if the 
I control board loses its supply (terminal 01 and 

02). This means that the internal thermal model 
starts with a 'cold' motor, which perhaps in reality 
is not the case. This means that the motor can be 

overheated. 

Fig. 57 The thermal curve 
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0 7 3 ° o 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0740 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0 7 5 ° o 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 
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7.22 Mains protection 

0 81 °° 

1 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

0820 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 
Set the response delay time for 
unbalanced voltage alarm F8. 

0 8 3 ° 
o 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 8 ° 
o 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0 8 5 ° 
o 

o F F 
Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 6 ° o 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

0 8 7 °° 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

8 8 °° 

o F F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed in menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

0 8 9 °0 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0 9 01° o 

0 
Output shaftpower In % 

Default: 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be in full voltage running before an 
auto set is permitted. 

The actual power is regarded as 1.00xP 
The set levels are: 

Power max alarm limit[092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm lirnit[096}: 
Power min alarm limit[098]: 

act. 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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01911i° 0 

10 
Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

0921°° 0 

1 1 5 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0930 

oFF 
Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Alarm level. 
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7.23.2 Pre -alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 

Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the.alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status is always available on the serial 
communication. 

09 4 ° o 

1 1 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0950 

o F F 

Max pre-alarm response 

delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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096°° 0 

9 0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097°° 
o 

o F F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

098°° 
o 

Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

099°° 

delay 

o F F 

Min alarm response 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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as 

92 Max Alarm ( 115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNom or 

Autoset:PmomENTANy 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

11111.11111 

193 Response Delay (1s) 

Underload situation Overload situation 

95 Response Delay (1s) 

-4-011111111111 

91 Start Delay(10s) 

93 Response Delay (1s) 

--,4-1=111111111111-- 

97 Response Delay (1s) 

-4 O. 

99 Response Delay (Is) 

95 Response Delay (1.$) 

03-F96 
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7.24 Resume alarms 

7.24.1 Phase Input failure 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a sofr start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 
Single phase failure. 
During.start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101° 0 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 
single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

102 ° o 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions is for all control modes. 

1030 

oFF 
JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1040 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con-, 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1-F16) have a priority over menu 105 (as they have 
for all menus). 

105°0 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 Pressing "+"/"- will lead through 
the menu system. 

7.27 Communication option, related 
Parametert 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

1110 

I 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

112 0 

9. 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 °0 

0 
Serial comm parity 

Default: 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 

2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114 ° 0 

I 
Serial comm. contact 
Interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

1990 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

2 0 1 °0 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2020 

0. 0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

203 ° 0 

0.0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204 ° o 

factor 

0.0 
Power 

Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start. 

2050 

0.000 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the total power consumption. 
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2060 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207 ° o 

0.0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208°° o 

0. 0 
Operation time 

Default: - 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

211°° 

0. 
RMS current In phase LI 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 °0 

0. 0 
RMS current In phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213 °o 

0. 0 
RMS current In phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214°° 

0 
Main voltage L1-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215°° 

0 
Main voltage LI-L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216 °0 

0 
Main voltage L2-L3 

Default: - 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT --s " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER 4-1 " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters' 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2210 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREV " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9 01 0 
0 

F 1 
Alarm 

Default: - 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER/RESET") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 
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8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
Indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not corn- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 
F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

Fll Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam- 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 

PROTECTION AND ALARM 67 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 194 of 287



9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl Fuse defective. Renew the fuse. 
(Phase input failure) No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

Perhaps PTC connection. 
Perhaps incorrect nominal 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
tion is used. 
If internal protection is used, per- 
haps an other class could be used 
(menu 072). 
Cool down the motor and make a 
reset. 

F3 ' 

(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

F5 
(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail- 
ure. 

Check the machine and motor 
bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 
(Below min power limit) Under load 

Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

Fll 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. 

F13 
(Open thyristor) . 

Perhaps a damaged thyristor. 

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault Indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

_ 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make.a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 

TROUBLE SHOOTING 69 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 196 of 287



Observation Fault Indication Cause Solution 

The motor jerks 
etc. 

If 'Torque control' or 'Pump con- 
trot' is selected, it is necessary 
to input motor data into the sys- 
tern. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

When starting, motor 
reaches full speed but it 

Starting time too short. Increase starting time. 

jerks or vibrates. Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
Lion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function. 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '-' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

AWARNING! Do not touch parts inside the enclosure of 
the unit when the control and motor voltage is 
switched on. 

Regular maintenance 
Check that nothing in the sofr starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and bulbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig. 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
LONWORKS: 01-1737-01 
FIP IO: 01-1738-01 
INTERBUS -S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

6.0.30:50-1.0 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V Ii. 15 18.5 22 30 37 37 45 

Order number: supply voltage (100 -240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01. 1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 1 50 50/125 I 80 63/160 I 100 

Semi conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 I 70 90 ' I 120 140 I 180 180 I 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions In mm HxWxD 320x126x260 320x1262260 320x126x260 320x126x260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz.. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/ 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
1 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 :40 C 
Max. e.g. at 80% IN 50 *C 

In storage (-25) - (+70) *C " 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, U1_508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF017-060 6000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-1A5 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-50 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/fight 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01. 1305-01 01-1306-01. 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF-085 MSF -110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01. 1325-01 01-1326-01 01. 1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 1 100 100/250 1 125 125/315 1 180 160/400 1 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 1 260 260 
I 290 330 1 400 440 1 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x 176x 260 400x176x260 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/ 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 *C 

Max. e.g. at 80%1N 50 *C 

In storage (-25) - (+70) *C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms /Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 . 

1) Recommended wiring fuses for: Heavy (first column): ramp /direct start 
Normal/Light (second column): ramp start 

NOTEI Short circuit withstand MSF075-145 10000 mm A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Soft starter rating according to AC35a 
see chapter 4. page 1.3 ' 

6.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

6.0-30: 
60-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 
Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 
Recommended motor size (kW) for 400 V 90 110 110 132 132 160 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01. 1309 -11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01. 1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/4001 315 250/5001 315 315/6301 40Q 400/8001 500 

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 1 630 630 1 750 750 W 930 1 1100 1100 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxW x D incl. brackets 500x 260x 260 500x260x260 500x 260x 260 532x547x278 532x547x278 
Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/ 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V Inductive load (PF).4) 

Type of protection/Insulation 

Type of casing protection 
1 

IP 20 

Other General Data 

Ambient temperatures In operation 0.40 °C 

Max. e.g. at 8016 IN 50 °C 

In storage (-25) - (+70) *C 

Relative air humidity 95%, non-condensing 

Max. altitude without Berating (See separate: Technical Information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL.508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal /Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 ms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF 1000 MSF-1400 

Soft starter rating accordng to AC35a, 
see chapter 4. page 13 

5.0-30: 
.50-10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

nomial/ 
5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
5.0-30: 
50-/0 
heavy 

3.0-30: 
50-10 

normal/ light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ um 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
Odd 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1.125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 31.5 400 400 500 500 560 600 630 660 710 1000 250 

Order no. for supply voltage (100240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-131801 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-131.8.02 01-1319-02 

3x200-690V 50/60Hz Model MSF450 MSF-570 MSF-710 MSF-835 MSF 1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1.524 

Motor power for 690 V 400 560 560 630 710 800 803 1000 1120 1400 1600 

Order no. for supply voltage (100.240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-133801 01-1339-01 

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 . 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 503/1 k I 630 630/11(1 800 800/1 k 1 1 k 1. k/1.2 kl 1 k lk/1.4 kl 1.2 k 1.4 k/1.811 1.8 k 

Semi-conductor fuses, if required 1250 A 1250A 1800 A 2503 A 3200 A 4000 A 

Pow er loss at rated motor load (W) 1400 I 1730 1700 I 2100 2103 1- 2500 2500 I 2875 3000 I 3375 4200 1 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA ' 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWx D incl. brackets 5321547x 278 687x 640x 302 687x640:302 687x 640x 302 90CA 875x 336 900x 875x 336 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 46 64 78 80 175 175 

Connection, Busbars A I (bolt) 40x 8 (M12) 40x10 (M12) 40x10 (M12) 40x 10 (M12) 75x 10 (M12) 75x10(M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/ 10% 

Voltage tolerance motor Motor 200-525 +/ 10%/200690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A. 250 V resistive load. 3A, 250 V inductive load (PF./.4) 

Type of protection/insulation 

Type of casing protection 
I 

IPOO 
I 

IP 20 

Other General Data 

Ambient temperatures In operation . 0.40 'C 

Max . e.g. at 806i, IN 50 C 
In storage (-25) - (+70) C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-42, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082 -2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal /tight (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 1 

2 t (fuse) x 1.000 

M SF-017 80 2.4 
M SF-030 125 7.3 
M SF-045 150 11.7 
M SF-060 200 22 
M SF-075 250 42.5 
M SF-085 300 71.2 
M SF-110 350 95.6 
M SF-145 450 137 

M SF-170B 700 300 
M SF-210B 700 300 
M SF-250B 800 450 
M SF-310 800 450 
M SF-370 1000 600 
M SF-450 1200 2100 
M SF-570 1400 2700 
M SF-710 1800 5300 
M SF-835 2000 
M SF-1000 2500 
M SF-1400 3500 
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13. SET-UP MENU LIST 

enu 
number Function/Parameter Range Par.set 

Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1- 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 -500%1,, 1- 4 oFF page 40 

022 Pump control oFF, on 1- 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1- 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1- 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1- 120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49. 

038 Slow speed time at start oFF, 1 - 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 sec 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 25150% Ift in n 

Amp 1 - 4 Inson in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoit in 
kW 1 - 4 Poft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1 - 4 Nnsoft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1 - 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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enu 
nMumber 

Function/Parameter Range Par.set Factory 
setting Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1- 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1- 4 oFF page 53 

058 Digital input pulses 1-100 1- 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1 - 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1- 60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power lirriits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1- 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec -1 - 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1- 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1- 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1- 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

101 Run at single phase input failure no, YES 1- 4 no page 61 

102 Run at current limit time-out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1 - 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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enu 
nuM mber Function/Parameter Range Par.set 

Factory tory 
setting Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 

206 . Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 

208 Operation time Hours . page 64 

211 Current phase Li 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1 - L2 0 - 720 V page 64 

215 Line main voltage L1 - L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 -915 Alarm list, Older error in chronological order Fl - F16 page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T - 
n \ 

40 x279 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14. INDEX 

Numerics 
2-wire start/stop 
3-wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 

Alarm reset 
Ambient temperatures . 10, 20, 
77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below 1111/1 power limit 
Brake method 
Braking Strenght 
Braking time 
B usbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 
cos phi 
Current 
Current in phase Ll 
Current in phase L2 
Current in phase L3 

Current limit 
Current limit time-out 
Current transformer 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

37 
37 

67 
67 
65 
23 

74, 75, 

32 
32, 41 

32, 52 
52 
52 
57 
37 

10 
67 
47 
47 
46 

25, 26 
43 

44 

24 
10 

32 
19 

7 

23 
28, 32 
23, 37 

32 
33 

28, 31 

24 
50 
63 
64 
64 
64 
39 
61 

45 

41 

46 
49 
23 
23 

Device connections 28, 31 
different operation situation 22 
Digital inputs 32 
Dimension 25, 74 
DIN VDE 0100 24 
Direct On Line start 41 

Dismantling 2 
Display next window 23 
Display previous window 23 
Dual voltage ramp 38 

E 

Electrical characteristic 32 
Electrical Data 74, 75, 76, 77 
EMC 74, 75, 76, 77 
Emergency 2 
End torque 39 

F 

Factory settings 63 
Features 9 
Forward/reverse 34 
Free circulation of air 24 
frequency 50 
Frequency inverter 20 
Front cover 21 
Full speed not reached 67 
Full voltage 51 
Full voltage start 41 

Function 79 

G 

General Data 74 
General description. 21 

H 

Heat dissipation 20 
High ambient temperatures 43 

Increase value 23 
Increase value of setting 23 
Initial torque 39 
Initial voltage at start ramp 1 36 
Initial voltage at start ramp 2 38 
INSPECTION AT DELIVERY 
Installation 24 
Insulation test 20 

JOG Forward 23, 61 
JOG fwd/rev 23 
JOG Reverse 23, 61 
Jumper J1 41 
Jumper J2 52 

K 

Keyboard 23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre-alarm limit 
Max pre-alarm response delay 
Mechanical Data 74, 75, 
Menu 

001 
002 
003 
004 
005 
006 
007 
008 
011 
012 
013 
014 
016 
017 
020 
021 
022 
023 
024 
025 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 

23, 65 
23 

22 
24 
57 

67 
20 

81 

10 

28, 31 

10 
71 

19 

58 
58 
58 

76, 77 

36 
11, 36 

36 
11, 36 
12, 36 
12, 37 

38 
38 
38 
38 
38 
38 
39 
39 
39 
40 
40 
41 
41 
42 
43 
43 
43 
46 
46 
47 
47 
48 
49 
49 
49 

11, 50 
50 

11, 50 
11, 50 
11, 50 
11, 50 
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051 51 

052 51 
054 52 
055 52 
056 52 
057 53 
058 53 
061 54 
071 55 
072 55 

073 56 
074 56 
075 56 
081 56 
082 56 
083 56 
084 56 
085 57 
086 57 
087 57 
088 57 
089 57 
090 57 
091 58 
092 58 
093 58 
094 58 
095 58 
096 59 
097 59 
098 59 
099 59 
101 61 
102 61 

103 61 
104 61 

105 62 
199 63 
201 63 
202 63 
203 63 
204 63 
205 63 
206 64 
207 64 
208 64 
211 64 
212 64 
213 64 
214 64 
215 64 
216 64 
221 23, 65 
901 65 
RMS current read-out 12 

Menu expansion 38 
Menu Structure 22 
Min alarm response delay 59 
Min power alarm limit 59 
Min power pre-alarm limit 59 
Min pre-alarm response delay 59 
Minimum free space 24, 25 
Motor 31 

Motor current 50 
Motor data 50 
Motor power 50 
Motor power supply 28, 31. 

Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 
Motor voltage 50 
MOUNTING 24 
MOUNTING/WIRING 24 

N 

Next 23 
Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 
NTC thermistor 32 

0 
Open thyristor 67 
Operation 51 

Operation time 63, 64 
Operation/Set-up 23 
Operator panel 21 

Output motor shaftpower 63 
Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 
Parameter 79 
Parameter Set 32, 54 
PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 
Phase loss 61 
Phase reversal alarm 67 
Phase sequence 57 
Pole-changing contactor 20 
Potentiometer 32 
Power consumption 63 
Power factor 63 
Power Factor Control 46 
Power loss 10 

PPU unit 21 
Pre-alarm 51, 58 
Prevent damage to the thyristors .... 24 
Previous 23 
Programmable relay 51 

Programming and presentation unit 
(PPU) 21 
protection/insulation ... 74, 75, 76, 77 
Protective earth 28, 31 
PTC 55 
PTC Thermistor input 32 
Pump control 40 

Q 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 
Relay K3 32 
Remote 23 

Reset 23 

reset 66 

Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 

Running motors 20 

Running-LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 

Shielded motor cable 20 
Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 

Slow speed time at start 49 

Slow speed time at stop 49 

Slow speed torque 48 
Small motor 20 
Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 

Standard wiring 10, 33 
Standards 6 

Start command 22 

Start delay power limits 
Start ramp 1 

Start ramp 2 

Start the motor 
Start time ramp 1 11 

Start/Stop 12, 23 

Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 
Starting 12 

STARTING /OPERATING 79 
Starts per hour 67 
Starts per hour limitation 56 
Step down voltage in stop ramp 2 38 
Step down voltage stop ramp 1 36 
Stop command 22 
Stop ramp 1 36 

58 
36 
38 
12 
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Stop ramp time 2 38 
Stop time ramp 1 11 

storage 7 

Supply voltage 32, 74 
switch 2 

Switch the device off 2 
Switch-off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 

Terminals 32 
Thermal capacity 56 

Thermal protection 55 

Tightening torque 25 
Torque boost active time 43 

Torque boost current limit 43 

Torque booster 43 

Torque control 42 
Trained personnel 2, 10 

Transport 7 

TROUBLESHOOTING 68 
Two speed motor 20 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 

Voltage 63 

Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 

Wiring example 34 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry'zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek-ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

Elpro Drive , S. R. 0. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotion AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Emotion Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
info@emotron-as.de 

Emotion B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031.497 389222 
Fax 0031- 497 386275 
info@emotron.nl 

Emotion Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044 -1270 886119 
trevor@emotron.freeserve.co.uk 

Emotion El-A SA 
Aribau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron @emotron.es 

Emotion Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843-5816 
pauLhackeft@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard @emsby.com 

Esquire Engineering sdn bhd 
13, Jln Jurutera U1/23, Seksyen Ul 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 
Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingenior Ivar Pettersen ASPostboks 
166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennunn@pettersen.no 

K.K. El -Fl 
2-18-4 Hagoromocho 
1900021 Tac ha kawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki@e1-fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Ema'ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bid. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban @irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11. 434 1345 
Fax 0027- 11. 434 1359 
rann@pixie.coza 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE SA. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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iinre 
- r7773-77214- -4.41 

Din-T10 series 10kA IVICB 
3 pole 3 modules 

In (A) 

0.5 

1 

' 2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

a 

C - Curve 
5-10In 

i°13.0409)% 
DIN211030ia 

,DlNTl36C 

blf-T1 O*91 

DIN -110125C 

010,44091 

':51b114=9;fo3661 

711,00-60.0* 

a 

D - Curve 
10-201n 

0,1*11,0305D 

'DINA-10301,D 

Diti2f10362DI 

DIN-TI.0304 

10 

fifT.194. 

16 

20 

25 

32 

40 

50 

63 

i51k=fi'641 10 

Notes: ) D curve Din-T10 MCB's not available in 40 to 63 amp. 

Available on indent only 

Accessories 
Add on RCD 

Auxiliary/alarm 
Shunt trip 
Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 

' 
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jT 

Din-T10 series 10kA MCB 
Technical data 
Number of protected poles 

Width: 0.5 to 63A 

Depth 

Rated voltage 

Highest rated current 

Influence of ambient temperature 
1 2 3 4 The thermal calibration of Din-T10 MCB's was 

(mm) 18 36 54 72 carried out at an ambient temperature of 30°C 
(IEC 898). Ambient temperatures different from 

(mm) 68 68 68 68 30°C, influence the bi-metal and this results in 

(VAC) 240/415 240/415 415 415 earlier or later thermal tripping (see curves 
below). 

(A) 63 

Number of switching operations: 

DC @ In 

at 220V, cos cp = 0.9 

at 415V, cos cp = 0.9 

Insulation resistance 

4000 4000 4000 4000 

10000 10000 10000 10000 

10000 10000 10000 10000 

(MS2) > 106 

Dielectric rigidity (kV) 4 

Terminal capacity Line (OFF side) (mm2) 35 

Load (ON side) (mm2) 25 

> 106 > 106 >106 

4 4 4 

35 35 35 

25 25 25 

Voltage drop and energy loss 

In (A) 

0.5 

1 

2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

Voltage 
drop (V) 

3.100 

Energy 
loss (W) 

1.55 

Internal 
resistance 
(mfg) 

6200 

1.7 1700 

0.900 

0.500 

0.318 

1.8 450 

1.91 53 

0.140 

0.128 

0.110 

0.092 2.31 3.7 

0.103 

0.088 

0.090 

63 0.088 

3.28 3.2 

5.56 1.4 

Use at DC 
At DC the magnetic tripping current is approximately 40% higher than 
at AC, 50/60Hz. 

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

Vibration resistance 
(In X, Y, Z directions). 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689-2 6/90. 

Storage temperature 
From -55°C to +55°C. According to VDE 0664 part 1 & 2. 

Operating temperature 
From -25°C to +55°C. According to IEC 88 part 2-1 (duration 96 
hours). 

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

% In 

140 

120 

100 

so 

so 

0 10 20 30 40 50 60 °C 

%In 

140 

IEC 898 (30°C) 

0.5 6A 

120 

100 

so 

so 

% In 

140 

120 

100 

so 

so 

% In 

140 

120 

10A 

100 

so 

so 

0 10 20 30 40 50 60 °C 

16-40A 

0 10 20 30 40 50 60 °C 

50, 63A 

0 10 20 30 40 50 60 °C 

1P 
nP 
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Din-T6 and Din-T10 series MCB's 
Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit. IEC 898 describes the following types 

Curve type Test current Tripping time 
C 5 In 0.1s 

10ln t<0.1s 

Applications 
Usual loads such as: 

- lighting 
- socket outlets 

- small motors') 

D 10 In 

20 In 

0.1s 
t<0.1s 

Control and protection of cir- 

cuits having high transient 

inrush currents (large 

motors.) transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, 
see motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applica- 
tions or may allow a lower current rating MCB to ber selected. Refer 
NHP. 

Thermal release 

The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current Tripping time 

1.13 In 

1.45 In 

t.1h (In 5 63A) 

t?_2h (In > 63A) 

t<th (In 63A) 

t<2h (In > 63A) 

2.55 In 1s<t< 60s 

(In s 32A) 

1s<t< 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

3 

In 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

1 1 I 
1 1111 

1111111 
111111 
I III 

mill 
111 

1 I 

1 
In 
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Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 
1 

f.,.., 
. 

, Iref0:-: ,,,,..v<..0 

, 
een- tsE= 

x-.' 

-V "4,""1 -4- 16 - . 
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,,,, 
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. `6,:"*. -;',*--s.--o.,,,,.., 

. 
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4 41' 
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.-. Js' xi'432, ..,,,-4- - .-, 
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200g ,,,---4. 
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-63-100: , Gr4b,,,,,,A "'vb.. ., 

-,-: 
tra,,4,.,;, ,..,...,),fi 

, 
,.... 

. it1+°-.. 4 

, 
, 

oo ,,'51 0 

rt 

WO* 
Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 

protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 
2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching Pt for both BS 88 and DIN fuses: 
160A- 0.62 x 105, 200A-1.2x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low Pt values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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TemBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB kA 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
rms) 18 30 50 35 50 35 50 

LI)/arst 0§404atterii, ;147g :iv, HP 
1B/1 8 O/25 29/25 A i225j 2525 

ITARW91;i40-4-:,'.:- 4iiiii. . '213,401.irglgratili46,0524. : itVg9trar.§, 7,-'1"ZitlartAil 
'fA4I152-e34,- ,'---,,,,, iiiiiIKV,--7,idig-`,:vi-4-,'idthy6-::, ,c,,,iti-g-iie,-.,_ 25/25 

I5:qciildicgsliViy, ',AV* ',-- ;-aildti'14,agloWli,39',76iggraq35:ja--;:134,MkrAtanrAs,45,,c. 
ig,O1!7"n2 :4:Glt'r-_fa!--'ikgi=;1Or.::=,466:8 :,',A:::2d1ig'-00:E,?g:dgAe4}-*g:k:';7-id'f/2-';q'kJ:f'?:§:l?'5*-.0 

Kialtilifil(f6-1AAM.,. MtAlf6wz_ rAftriTaWs-~k -,' 47:2IVW4,',1:61-0-'7: - .-. 1g5TNitara::*:44Thi1O ti ?..:,,..'n.,..,,i,. ,..i: ,..stail:-...,,,A, i.,... ,.-.-dj..`-r '5.,..N,' .,.....-46-4ttr , :,.,.e.,...,A,i.,,t.;,.....,,,,,,x,... - .:-...,1--A-- -A.,,,,,-- .-=', ,...,,,,...- ' 41? .i,,:..C., . --.4, -1,,,,,,,,,,ik--...+4,-, -, i". 

t:.:17kCt)-6:4.1'N;V-:4;"'41;?07M31*-1,a-9:3:-?:010r.Vi#7,*tc.g3;',5- 89:;:Ktf:44:31::;*-406A 
' - :4:V4% rkri..p.,A,61.1.4kil,.aiglki..,..I.-.6_,72%.0-02,,tf, ,,,e,,,,,;+10,w4.,,i-- toiftwangiv& -;:,:q.c>10-3-4vergr::;,:vggigL-wr,v 

RV;"-Aet94N41Y4:':-'Zv-tt.0;t-,,q ,,,,,q-PAti244,c1.- °1 , k'ivikX -;,,,---,-Pk.g !...x..42Wirti.Z.94,1S9AW.t5:41-...., 

: A64,4...44.-?-41,i-:;_el:::,:,:at,-Xlta,--6.10h.',.=':'-x,18/1 ' a ..,*--;oc)59,--,;.:::yos535 .,,n,-e,--?-d5i-eo,,,i),2,-.6:5-ci-,:ziE575-6,:,.1 

,,,sk..u.!i:1:,,..A... 4.0,14,17, 0 Ei ali ' ' 1 i irAril7 F." 7.4 ' 
.. ...P1 , ...V, 

OA AkiTalgtak97:at1812TA. .441:*ellat:2*Irikkg7, 4* 
: 
(?6163* ' iii a i:*.,,,q4Slib".;..," 4Wrr.= "4';'"- --t--:1-4i'l''''' ' q,:c '-' ::''Z'::-;:4;AA 

L1.0:§V.W.,_, 'Ittiltr, 011,§dtit'M'Zi-- rAl.:6'-` litif*W1=',1:', -,, .fA,Mitang., 
Note: ) Dependant on the number of poles. Refer to NHP. 
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eif 

Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

XS400SE XH630SE 
XS125CJ XH400SE XS630SE XS800NJ 
XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

,, 
0:3 

I - 

. 

....: 

v: . -, 
.., 

0 55 -' , a. 
",,-, "-.4 - %., 

15,, , 
,,,' 

t ..: ,* ,-I. ''''',7= _, 
' r'r ,,,,..- 

, 1/4 d i '''t .. 
, 

1, e",. 
1 1.5 - .14_ 0 , C 'e Z V 

,.. 

,,,i41 ...t, ' 
.-, 

:,,, a< ̂u dam'. =Y 

.:. 

.. 

i.,''''l ' . 
- . . -- '.-,... 

- ,,,..,,,,,,.', 
' C','"4= 'h '''''..4' , . .., 

,,,-; . ....., ti, ' ,...' 

416\'''' 1 1.-A7 ":- ih, 'K., ' ' ' 4'i. 
''.." ' .: , 'Z 

- 

.o- 

, .h!- 4,`-' 'r '''Y;1', 
. 

4' V 
'Sii" ,,,, ' ' .....- 

rf 
9 

r 
.25 

1-K- 
0 12, 

_ 0 
a . 

.," 

:..., 

. s.,,.., __',.4,7*.f.:. 
''-'4, 

'',..\.,- lk: :',.: 
'K' us. 

_ 

:' '''',' ' 
';iX'''.. 

ks , 
a. 

. i 

till.)7.iti a' _ 

_ , 
*"-- 

x..... .2' 
...- -4.- '''.2.1- i'-.1 

.., 

sr, :_-,k41-6,,,.....,-,,AT.,-1.:.-ti-6,....§W:,.;.,'4.-6-= ' 
-..-'7,4, 4A-GA'n't:5.:!-:,;--,i'',,-: ... ,,,..,,,,. . 

1.7-t,;'z, 4,...... ,_ ...,, 
- , , '''''''re., ' 

5 ,0 ICOV *, if,t; 

'1- 

, 

1":%-`4;'" '12 a 57.4) W.,'" "" 125 °"'s:;.7;*' 
An 

I 5b 

fvf 

'I.!, LY..°4i,,°,'-f-YYA ' ,Ai.''.:,''Ait,..:74X 'z're.'-`i;-°' ,?,',:,4,141,,z, '''i ..--=, ':::: `2:::Ci-i.-,-,;,7-.°`,:?". v: ° '44.)Y.,'f':.'-` `1,,F-1 :7: -.01,:.-cK'-i!°;',i, Pi k-,-;,..,. ,--:- 
... 

%7i314.--'--, 1. - 
.4.'".......,,,.. 

>, ,, , ..,, - 

d, , 
t ?'",1,-,i, ,..,_ ,, 

il'.00,;,,V,V4.270,;, 
',.. '' , ...'1" 

_ 1,' 

' : `4',- , j, 
5,,, ' .. 

1 -, .. .. 
-. ^ : rf...1{,,,,5 42. 

409 
`ate 

, .-. -r-e....i.X ,., 

-c!..19_ ;1'7! 4:, 
4"0:` 

2:66::- '',.-ik,4-:-.3.' - . , , 4_, 0y, 
- , 

2 
,,, 

, -v., 'ace -'-- -, -- 
A 1.7.4,._ ..,-....,. ", ...,,,, 
,-'7, wu,...,, 
.. i..4,...... .. , 

p- ..,, 
,4 

rig; _41'4 ' 
a -,,, t, 

' 
0.---,, ,-, sl ' ' ,,,,,,,- '4'f' 0 -* :'.',,.! ,). , . . . 5-ii* 

x,,,,ti 
c; ,';;;--.:-";::, rr,','N'Clbt!,',4P1'.;:.,::. -; , ,' ...:,0`,3°, ..,, . a1''':?''._.''''' , ..,.- ,?'.,,, k :..,t,31 ,?_.,4,,,-;,, ,r/-74...",-.4.:,..0..,,;`*t_T:"1.1: :7-;-',,:, 

gs93, 

300 51 

375 ts -650' 

450' ,"%-75 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase. 4 pole 41W motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE TemBreak MCCB only. 
') Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of D' Curve are available from stock. Refer NHP. 
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Motor circuit application table for reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XI-1630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T TL100NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

9. 4; '11,V" 

-I' 

r,'5250( 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 222 of 287



Motor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve 

XS125CJ 
XS125NJ 
XH125NJ TL100F 

Safe-T XM3OPB TL100NJ*)TL100C 

.XS400SE XH630SE 
XH400SE XS630SE XS800NJ 

XS25ONJ XS400CJ XS630CJ XHSOOSE XS1250SE 
XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

0 55' 1 ,, ,-r. . ,, - 

r t6i- *-8,z, ,,,!;, A 1.: 6.1,,,,-,,,w6,P,3:cik,-217.5i.gtv-c7.,,z it,,,--_,,,,,,x-k..;,i4.-pdv..1,7.;,1,,,,v,),..,,,,,,lw,6,,,7,...v.--,N- ,-;,,,,,.-.- 
-,.. ,,,,,,y,,,,,a.,,,,, __..p.4, ,:k-,,,,,ri,,,Z). ,`A. IV r '.1,,,, z.,,V, -(4/14",,,44,.,s,-;V, ''..tA",, 1.-s4t;',G.,, 9,47 r,,,, -°,- 1 v.s.,iy M x 

-,.,...,. rz' , ;,,,,,,,,-- «- .. . ,,,, kra.'/,`>, . 

ki :1";., 2 6 ..x. ..,,, -10 ° 0 - - °°:,,-4.°:: ' . - - <,-,, tg.,,,,l'k; 4`:' ''''' "O'" '''''' , 

; 

961 

55kM6'60*4-fg- 
- 

.` °' "tk,` ' " k ' 

".* 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
1.80, 100 and 125 amp refers to Din-T1OH type. 
2) Type `SE TemBreak MCCB only. 
3) TL1OONJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Refer catalogue CA 6, 2212, SACS 

Ratings to IEC 947 and AS 3497 415V 
O For CA 7 contactors with coil terminals on line side, add 

...V AC to Catalogue No. Eg - CA 7-9-10-240V AC') 
0 For CA 7 contactors with coil terminals on load side, add 

...V AC-U to Catalogue No. Eg - CA 7-9-10-240V AC-U 

:pon actor 
ole open type with AC es,' 

Contactor CA 7-9 

Contactor CA 7-72 

Contactor CA 6-105-El 

Contactor CA 6-170-El 

Contactor CA 6-250-El 

Contactor CA 6-420-El 

AC 3 
kW") 

AC 1 ') AC 1 1 Auxiliary contacts 
AC 3 Amps Amps standard 
Amps ') 40'C 60*C N/O N/C Max. Cat. No.') 

4 9 32 32 1 

0 

0 

1 

9 

9 

fek:71ON 
....,..: 

V.7,-,94147 
5.5 12 32 32 1 

0 

0 

1 

9 

9 

1111.6:"Riff 5, 404.,S...-- / 
C,;',.,:i..4-44-1`..!:V4r .v4 
6CAlt.,1,21010,4 

7.5 16 32 32 1 

0 

0 

1 

9 

9 

litifliiiiA 
CA 7.A6-41:- .,......, ...v ...,....4.0-,.... 

11 23 32 32 1 

0 

0 

1 

9 

9 

VtiittIVA 
r.q6173 i 144Ac 

15 30 50 45 0 0 8 'C 5140024127C-4 

18.5 37 50 45 0 0 8 ralif-jrr'- ' . 

22 43 85 63 0 0 8 GA143 =00t 1% 

. 

30 60 100 100 0 0 8 C11.7.7fi, ''''N °- 

37 72 100 100 0 0 8 41422 dA7-1/ c.;,4' ' 
45 85 100 100 0 0 8 Folicis:w ' 

, 

.. = . 
55 (45) 95 (33) 160 135 1 8 t=0:6785 
75 (55) 130 (40) 160 135 1 8 

90 (75) 155 (55) 250 210 1 8 

75 (55) 130 (40) 160 135 8 PA 
90 (75) 155 (55) 250 210 1 8 

100 (90) 170 (65) 250 210 1 8 

132 (111) 225 (80) 350 300 1 8 k.ft:V*01 
s. 

I DV k i oo) cud k 0D) .10 V DVL, I 1 0 yfk0,707FM,VF; IVP),14 

185 (163) 320 (115) 450 380 1 1 8 eAT:6110,0,4, tf1,41.411 
250 (225) 425 (160) 500 425 1 1 8 -0:7A *441,00314.0 
220 (220) 370 (155) 500 420 2 2 8 F010:4#71;1:Y C 

265 (280) 450 (200) 600 510 2 2 8 CAti45-07`.kir 
......,,,,,,:.i...v..,....,...:,.., 

325 (355) 550 (250) 780 645 2 2 8 ra:A10:f00 P;;Vi' 

430 (500) 700 (340) 1000 850 2 2 8 K415793t1. y AG,1 

520 (550) 860 (380) 1100 930 2 2 8 A:',.44,074P,34'' 
600 1000 1200 1020 1 1 8 FPA,7.1,0...04:117.4): 

700 1150 1350 1150 1 1 8 ACA 1;406iiNZ AGE 

Notes: 

3) 

5) 

6) 

1000 volt ratings ( ). 

Add control voltage to Cat No. when ordering: 24, 32, 110, 240, 415, 440V 50Hz. 
Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415V AC. 
Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415V AC. 
Standard voltages for CA 5-370...1200, 110, 240 and 415V AC. 
All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 
Electronically controlled mechanism (ECM) with interface suffix (El). 
55"C enclosed. 
Contact NHP for recommended cable size. 
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Refer catalogue'SAbS 

The highest switching capacity 
in the smallest space 

Compact without compromise 

Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh. In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility. Up to 18.5kW the contactors 
are only 45mm wide and even the largest 45kW frame is 
only 72mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

With CA 7 you have flexibility with 
auxiliary contacts 
Common auxiliaries from 9 to 85 amps 
Three fitting positions 
O Front mounting. 

O Side mounting left. 

O Side mounting right. 

Alternatively you can choose to combine left, right and front 
mounting auxiliary contacts to fulfil your requirements. 

Instead of the top mounted auxiliary contacts, on or off delay 
timing modules or mechanical latches can be fitted. 

Motor switching rating AC 3 @ 415V 

CA 7-9 4kW MEM 9A 

CA 7-12 5.5kW 
45mm 

131:BEIZI 12A 

CA 7-16 7.5kW IEEM/S121 16A 

CA 7-23 11kW 23A 

CA 7-30 15kW ISZEZZE3 30A 
45mm 

CA 7-37 18.5kW 11131313M3=1 37A 

CA 7-43 22kW 1=1=33E4 43A 54mm. 

CA 7-60 30kW 60A 

CA 7-72 37kW 72mm 72A 

CA 7-85 45kW 85A 

With CA 7 you have more clip on 
accessories 
Common accessories from 9 to 85 amps 

O On and off delay pneumatic timers. 

O Coil mounted electronic timers on delay, off delay, 
star delta. 

O Coil mounted 24V DC interface. 

O Coil mounted RC and varistor suppressor modules. 

O Mechanical latch. 

O Mechanical interlock. 

O Mechanical interlock with integrated N/C interlock 
contacts. 

O Moulded wire link sets for DOL, reversing and star delta 
starters. 

O Large choice of front and side mounting auxiliary 
contacts. 
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A 

Refer catalogue SACS 

Innovation and ease of use provide solutions for your 
control systems 

Coil terminals are always in the correct 
position 
The coil terminations on the CA 7 contactors can be 
supplied optionally at the top or the bottom of the 
contactor. It is also a simple task to change this on site 
should the requirements change. 

When CA 7 contactors are used in combination with 
KTA 7 circuit motor circuit breakers the bottom coil 
terminations are used. For use with standard CT 7 
thermal or CEP 7 electronic overloads the top coil 
termination should be selected. 

Mechanical interlocks save space 
Only 9mm wide, the CM 7 mechanical interlock snaps into 
place between any of the CA 7 contactors. It is allowed also 
to interlock different sizes of the CA 7 range with the same 
interlock. 

The basic mechanical interlock is supplemented by a 

variation with built in N/C auxiliary contacts for electrical 
interlocking. This version is also only 9mm wide and further 
minimises space requirements. 

With Sprecher + Schuh 
you can choose the best 
protection for your motors. 

CA 7 contactors provide improved wiring 
terminals 
The main terminals of all CA 7 contactors are designed to 
accept at least two cables. At the same time they comply 
with safety standards regarding touch protection. 

The larger contactors CA 7-30 and upwards employ a 

special cage terminal which allows the connection of two 
cables in separate chambers. 

The ease of wiring with CA 7 contactors saves both time 
and money. 

High tech electronic 
protection type CEP 7 in trip 
class 10 or 20. 

Standard thermal 
overloads type CT 7 
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ccessories or, contactors 
,..4.,.....;,....0,,,,,,....qi ....tw.e,,..-"..4,0,...,....,,,,.... 

iring sets '-,.spare coils; 
...,,,,,,,4-kl,...4,,,,,-,,,,,,,,,,,f, .5..-,-,:, ....4k. =Aras-v,...;g44.%-. 

Refer catalogue SACS 

Unique reversible coil 

The CA 7 coils can be freely rotated so that the coil connections are on the line side or the load side of the 
contactor. Line side connection is ideal for access to terminals when an overload CT 7 or CEP is fitted. Load 
side connection of coils is advisable when a KTA 3-25 circuit breaker is used for example. 

0 

nn 

0 0 

CA 7 CA 7...U0 
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IzOer Catalogue C-CO 

Automatic Type '2' co-ordination ') with 
no-oversizing of contactors 

DOL starting 
50/65 kA @ 415V 

Oftcircuit co- ordinatio 
T e:frgwith KTflacircuit breakers 7i, 

Motor Approx. Sprecher + Setting 
size amps Schuh range Magnetic 
kW. @ 415V circuit breaker amps amps 

0.18 0.60 KT 7-25S 

0.25 0.80 KT 7-25S 

0.37 1.10 KT 7-25S 

0.55 1.50 KT 7-25S 

0.75 1.80 KT 7-25S 

1.10 2.60 KT 7-25S 

1.15 3.40 KT 7-25S 

2.20 4.80 KT 7-25S 

3.00 6.50 KT 7-25S 

4.00 8.20 KT 7-25S 

5.50 11.00 KT 7-25S 

7.50 14.00 KT 7-25S 

9.00 17.00 KT 7-25H 

11.00 21.00 KT 7-25H 

15.00 28.00 KT 7-45H 

18.50 34.00 KT 7-45H 

22.00 40.00 KT 7-45H 

30.00 55.00 KT 3-100 

37.00 66.00 KT 3-100 

45.00 80.00 KT 3-100 

0.40 - 0.63 8.2 

0.63 -1.00 13 

1.00 -1.60 21 

1.00 -1.60 21 

1.60 - 2.50 33 

2.50 - 4.00 52 

2.50 - 4.00 52 

4.00 - 6.30 80 

Sprecher + Schuh 
contactor IAC-3 

amps 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

6.30 -10.0 130 

6.30 - 10.0 130 

10.0 -16.0 208 

10.0 -16.0 208 

CA 7-9 

CA 7-9 

CA 7-12 

14.5 - 20.0 260 

CA 7-16 

18.0 - 25.0 325 

23.0 - 32.0 416 

CA 7-23 

CA 7-23 

32.0 - 45.0 585 

32.0 - 45.0 585 

40.0 - 63.0 882 

63.0 - 90.0 1260 

63.0 - 90.0 1260 

Definition Type '2' co-ordination according to IEC 947-4-1: 

CA 7-30 

CA 7-37 

CA 7-43 

CA 7-60 

CA 7-72 

CA 7-85 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

12 

16 

23 

23 

30 

37 

43 

60 

72 

85 

The contactor or the starter must not endanger persons or systems in the event of a short circuit 

The contactor or the starter must be suitable for further use 

No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter 

contacts provided that these can be easily separated without significant deformation (such as with a screwdriver) 

In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, 

fully short circuit co-ordinated starter combinations in accordance with IEC 947-4-1, Type '2' co-ordination 

Type '2' co-ordination without oversizing of contactors means: Type '1' = Type '2' 

Note: ') What is meant by Automatic Type '2' co-ordination? 
The high speed operation of the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type '2' co-ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type '2' 
co-ordination is assured. 
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short circul co- ordination 
,,;et 

e circuit breakers:Dr, usei 

Refer Catalogue C-CO 

TemBreak or fuse DOL starting 
50/65kA @ 415V to AS 3947.4.1 

TemBreak 
or fuse 

Terasaki 
Motor Approx. circuit or NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW amps breaker fuse contactor type thermal 0/L relay type amps 

0.37 1.1 XM3OPB/1.4 NTIA-6 CA 7-9 

0.55 1.5 XM3OPB/2 NTIA-6 CA 7-9 

0.75 1.8 XM3OPB/2.6 NTIA-10 CA 7-9 

1.1 2.6 XM3OPB/4.0 NTIA-10 CA 7-9 

1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 

2.2 4.8 XM30PB/8 NTIA-16 CA 7-9 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 

4.0 8.2 XM30PB/12 NTIA-25 CA 7-9 

5.5 11 XH125NJ/20 NTIA-32 CA 7-12 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

0.6 - 1.6 

0.6 - 1.6 

1.6 - 2.6 

2.4 - 4 

2.4 - 4 

4 - 6 

6 -10 

6 -10 

10 - 16 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 CT 7-24 10 -16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 CT 7-24 16 - 24 

15 28 XH125NJ/50 NTIS-63 CA 7-30 CT 7-45 18 - 30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 CT 7-45 30 - 45 

22 40 XH125NJ/63 NTCP-80 CA 7-43 CT 7-45 30 - 45 

30 55 XH125NJ/100 NTCP-100 CA 7-60 CT 7-75 45 - 60 

37 66 XH125NJ/100 NTF-160 CA 7-72 CT 7-75 60 - 75 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 CT 7-100 70 - 90 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-(EI) CT 6-110 85 -110 

75 130 XH25ONJ/250 NTKF-250 CA 6-140-(EI) CT 6-150 105 - 150 

90 155 XH250W/250 ') NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 XH25ONJ/250 1) NTKF-315 CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XH400NE/400 NTMF-355 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XH400NE/400 NTMF-355 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XH400NE/400 NTMF-400 CA 6-300-El CEF 1-41/42 160 - 400 

185 310 XH400NEJ400 NTTF-450 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XH400NE/400 NTTM-500 CA 6-420-EI/CA 5-450 CEF 1-41/42 160 - 400 

250 425 XH630NEJ630 NTTM-630 CA 6-420-Et/CA 5-450 CEF 1-52 160 - 630 

315 530 XH630NEJ630 NTLM-710 CA 5-550 CEF 1-52 160 - 630 

Notes: Fuses 65kA. XH125NJ circuit breaker combinations limited to 50kA, others 65kA. 
Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type 2' performance. 
') Use 'magnetic only breaker. 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 230 of 287



4SV, 
r er+,-; 

vs huh 

TE 

.., ,4744,. 
ort.curcuit co-,or !natio 
,1-,-1,-,,e.0,----r11-0-40-,,--,,,,,,tvp,,,,-,- tit,.. *Typel,`Zwith NHPfuses g 

.N. 
),,f,f7,6,r-,-:,!..r--,7.9..gti-ft,tcs.,.., i, ,,,,...% vt,-,,,,...,, ,,,,e..z.Za>.,,,r11,T....,&.-,,,Tmt..,,*..,,As.. 1 tq..4...p.-,,,.-r..,* G:7;4 

4 

-1"; 

a4V-S7' 

o 

o 

11 

o 

1 

o 

. 

1 

. . 

11 

I- 0 - - I - - I- 4...0 

. - s- 

o 

o 

1 

1 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 231 of 287



Port circui co=or on 
e fTeusin fferasaki circuit breaker 

4,4,-'41kirVW,14414',11, 

7f4tZirer 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50kA @ 415V to AS 3947.4.1 

Motor Approx. 
size kW amps 

0.37 1.1 

0.55 1.5 

0.75 1.8 

1.1 2.6 

1.5 3.4 

2.2 4.8 

3 6.5 

4 8.2 

5.5 11 

7.5 14 

g. 11 21 

15 28 

18.5 34 

22 40 

30 55 

37 66 

45 80 

55 100 

75 130 

90 155 

110 200 

132 225 

150 250 

160 270 

200 361 

TemBreak 

Terasaki Sprecher + Schuh Sprecher + Schuh 
circuit breaker contactor overload relay 

XM3OPB/1.4 

XM3OPB/2 

XM3OPB/2.6 

XM3OPB/4.0 

XM3OPB/5 

XM3OPB/8 

XM3OPB/10 

XM3OPB/12 

XH125NJ/20 

XH125NJ/20 

XH125NJ/32 

XH125NJ/50 

XH125NJ/50 

XH125NJ/63 

XH125NJ/100 

XH125NJ/100 

XH125 NJ/125 

XH125NJ/125 ') 

XH25ONJ/250 

XH25ONJ/250 

XH25ONJ/250 ') 

XS400NE/400 

XS400NE/400 

XS400NE/400 

XS400NE/400 

200 361 XS400NE/400 

250 425 XS630NE/630 

CA 7-9 CT 7-24-1.6 

CA 7-9 CT 7-24-1.6 

CA 7-9 CT 7-24-2.4 

CA 7-16 CT 7-24-4 

CA 7-16 CT 7-24-4 

CA 7-16 CT 7-24-6 

Setting 
range amps 

CA 7-30 CT 7-24-10 

CA 7-30 CT 7-24-10 

CA 7-30 CT 7-24-16 

CA 7-30 CT 7-24-16 

CA 7-30 CT 7-24-24 

CA 7-43 CT 7-45-30 

CA 7-43 CT 7-45-45 

CA 7-43 CT 7-45-45 

CA 6-85 CT 7-75 2) 

CA 6-85 CT 7-75 2) 

CA 6-105-El CT 6-90 

CA 6-105-El CT 6-110 

CA 6-140-El CT 6-150 

C A6-170-E1 CT 6-200 

CA 6-210-El CEF 1-41/42 -) 

CA 6-210-El CEF 1-41/42 

CA 6-250-El CEF 1-41/42 

CA 6-300-El CEF 1-41/42 

CA 6-420-El CEF 1-41/42 

CA 5-450 CEF 1-22 2) 

CA 5-700 CEF 1-52 2) 

1 -1.6 

1 - 1.6 

1.6 - 2.4 

2.4 - 4 

2.4 - 4 

4 - 6 

6 -10 

6 -10 

10 - 16 

10 - 16 

16 - 24 

18 - 30 

30 - 45 

30 - 45 

45 - 60 

60 - 75 

70 - 90 

85 - 110 

105 - 150 

140 - 200 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

160 - 630 

320 538 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 
Notes: Overloads may be thermal or electronic. 

Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
') Use 'magnetic only breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65kA co-ordination available refer Cat. C-CO. 
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Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting. 85kA @ 415V to AS 3947.4.1 TemBreak 

. !Art .7; 

orEcircuit rdination atio 
'using Terasaki circuit breakers 

_ W. 
-foornr,t, 

Motor size Approx. F LC Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW @ 415V (A) breaker contactor thermal 0/L type range (A) 
0.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0.55 1.5 XM3OPB/2.0 

0.75 1.8 XM30PB/2.6 

2.6 XM30PB/4 

1.5 3.4 XM3OPB/5 

2.2 4.8 XM3OPB/8 

6.5 XM3OPB/8 

CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

CA 7-16 

CA 7-16 

CA 7-30 

CA 7-30 

8.2 XM3OPB/10 CA 7-30 

5.5 11 TL1 OONJ/20 

7.5 14 TL100NJ/20 

17 TL100NJ/32 

10 19 TL1OONJ/32 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CEP 7-M32-2.9-10 1.0 - 2.9 

CEP 7-M32-5-10 1.6 - 5 

CEP 7-M32-12-10 3.7 - 12 

21 TL1OONJ/32 

15 28 TL100NJ/50 

18.5 34 TL100NJ/50 

22 40 TL100NJ/63 

CA 7-30 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-12-10 3.7 -12 

CEP 7-M32-32-10 12 - 32 

CA 7-43 

CA 7-43 

CA 7-43 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

30 55 TL1OONJ/100 

37 66 TL100NJ/100 

45 80 TL25ONJ/160 

55 100 TL25ONJ/160 

CA 7-72 

CA 7-72 

CA 6-105 

CA 6-105 

CEP 7-M32-32-10 12 - 32 

CEP 7-M37-37-10 12 - 37 

CEP 7-M45-45-10 14 - 45 

75 135 TL25ONJ/250 

90 160 TL25ONJ/250 

110 200 TL25ONJ/250 

CA 6-210-El 

CA 6-210-El 

CA 6-210-El 

132 230 TL400NE/400 

160 270 TL400NE/400 

200 361 TL400NE/400 

CA 6-210-El 

CEP 7-M85-85-10 26 - 85 

CEP 7-M85-85-10 26 - 85 

CEP 7-M85-85-10 26 - 85 

CEF 1-11/12 0.5 - 180 

CA 6-300-El 

CA 6-420-El 

Din-T circuit breakers with rotary isolator. DOL starting. 
50kA @ 415V to AS 3947.4.1 

CEF 1-11/12 0.5 - 180 

CEF 1-11/12 0.5 - 180 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

Motor 
size 
kW 

Approx. 
amps @ 
415V 

Sprecher + 
Schuh 
isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 
Schuh 
contactor 

0.37 1.1 LA 7-80 Din-T 10 / 4 CA 7-9 

0.55 1.5 LA 7-80 Din-T 10 / 4 CA 7-9 

0.75 1.8 LA 7-80 Din-T 10 / 4 CA 7-9 

1.1 2.6 LA 7-80 Din-T 10 / 6 CA 7-23 

1.5 3.4 LA 7-80 Din-T 10 / 6 CA 7-23 

2.2 4.8 LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 

3 6.5 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

4 8.2 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

5.5 11 LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 

7.5 14 LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 

11 21 LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 

15 28 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

18.5 34 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

Din-T 
Sprecher + 
Schuh 
thermal 
0/L relay 

Thermal 
overload 
range 

CT 7-24 0.6 - 1.6 

CT 7-24 1 - 1.6 

CT 7-24 1.6 - 2.4 

CT 7-24 2.4 - 4 

CT 7-24 2.4 - 4 

CT 7-24 4- 6 

CT 7-24 6 - 10 

CT 7-24 6 - 10 

CT 7-24 10 - 16 

CT 7-45 10 - 16 

CT 7-24 16 - 24 

CT 7-45 18 - 30 

CT 7-45 30 - 45 
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Contactor CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Number of switching operations 

Mechanical [Mill] 13 13 13 13 13 

Electrical AC 3 (400V) [Mill] 1.3 1.3 1.3 1.3 1.3 

Weight with AC coil (DC coil) 

Terminal for main contacts 

[kg] 0.39 (0.6) 0.39 (0.6) 0.39 (0.6) 0.39 (0.73) 0.48 (0.85) 

Terminal size to IEC 947-1 2 x A4 2 x A4 2 x A4 2 x A4 2 x B6 

Flexible wire with sleeve 1 wire [mm2] 1...4 1...4 1...4 1...4 2.5...10 

EAg-- 2 wire [mm2] 1...4 1...4 1...4 1...4 2.5...10 

Stranded/solid core 1 wire [mm2] 1.5...6 1.5...6 1.5..,6 1.5...6 2.5...16 

2 wire [mm2] 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 

Tightening torque [Nm] 1...2.5 1...2.5 1...2.5 1...2.5 1.5...3.5 

Contactor CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Number of switching operations 

Mechanical [Mill] 13 12 10 10 10 

Electrical AC 3 (400V) [Mill] 

Weight with AC coil (DC coil) 

Terminal for main contacts 

[kg] 

1.3 1.3 1 1 1 

0.49 (0.85) 0.51 (1.0) 1.45 (1.47) 1.45 (1.47) 1.45 (1.47) 

Terminal size to IEC 947-1 

6 
2 x B6 B7 + B6 B9 + B7 B9 + B7 B9 + B7 

Flexible wire with sleeve 1 wire [mm2) 2.5...10 2.5...16 2.5...35 2.5...35 2.5...35 

2 wire [mml 2.5...10 2.5...10 2.5...25 2.5...25 2.5...25 

Stranded/solid core 1 wire [mml 2.5...16 2.5...25 2.5...50 2.5...50 2.5...50 

2 wire [mml 2.5...16 2.5...16 2.5...35 2.5...35 2.5...35 

Tightening torque [Nm] 1.5...3.5 1.5...3.5 2...6 2...6 2...6 

Control circuit CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Operating limits 

AC 50/60Hz Pick-up [xUs] 0.85...1.1 0.85,..1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

AC 50/60Hz Pick-up [VA/W] PF 70/50/0.71 70/50/0.71 70/50/0.71 70/50/0.71 80/60/0.75 

Hold [VA/W] PF 8/2.60/0.33 8/2.6/0.33 8/2.6/0.33 9/3/0.33, 9/3/0.33 

Operating times 

AC 50/60Hz Make [mS) 15...30 15...30 15...30 15...30 15...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 

Control circuit CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Operating limits 

AC 50/60Hz Pick-up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

AC 50/60Hz Pick-up [VA/VV]PF 80/60/0.75 80/60/0.75 200/110/0.55 200/110/0.55 200/110/0.55 

Hold [VANV] PF 9/3/0.33 10/3.2/0.32 16/4.5/0.28 16/4.5/0.28 16/4.5/0.28 

Operating times 

AC 50/60Hz Make [mS) 15...30 15...30 18.5...30 18.5...30 18.5...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 
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CA 7-9...CA 7-85 

Rated impulse voltage withstand Uimp 

Operation at nominal current -25...+60'C (-13...140'F) 

Maximum with 15% AC 1 current reduction >60°C -25...+70'C (-13...158T) 
Climatic withstand Cyclic ly changing humid atmosphere to 

IEC 68-2-30 and DIN 50 016, 56 

Maximum altitude 2000m NN, to IEC 947-4 

Protection class 

IP 2LX (IEC 529 and DIN 40050) In connected condition 

Touch protection to VDE 0106, Part 100 

IEC 947-1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1s (A) 210 210 290 380 480 525 650 1100 1150 1250 

4s (A) 140 150 220 280 360 390 480 820 860 910 

10s (A) 100 120 175 220 290 310 375 640 680 710 

15s (A) 90 100 150 200 250 270 325 560 600 620 

60s (A) 60 60 90 125 170 175 200 350 370 380 

240s (A) 40 40 50 60 100 100 120 190 190 200 

900s (A) 30 30 38 38 54 60 76 108 108 120 

Minimum cooling time 
at zero current [Min] 20 20 20 20 20 20 20 20 20 20 
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Auxiliary contact data Built-in auxiliary contacts 
CA 7-9...23 

Clip-on auxiliary contacts 
and accessories 

Switching of AC current 

AC 1/th at 40'C [A] 25 10 

at 60'C [A] 20 6 

AC 15 at rated voltage M 24 48 120 240 400 500 600 690 24 48 120 240 400 500 600 690 

[A] 16.16 14 10 5 2.5 1.8 1 6 6 6 3 2 1.5 1,2 0.7 

Short circuit protection Fuse gG 

Co-ordination type '2' [A] 10 10 

Rated impulse voltage 

withstand Uimp 

Isolation between control and load 

circuits to DIN, VDE 0106, parts [V] 

Contact reliability to DIN 19240 

without soiling, normal industry atmosphere 

Terminals for auxiliary contacts 

Terminal size to IEC 947-1 

17V, 5 mA, 

>109 switchings per failure 

Between auxiliary circuit 250V, 

between load & auxiliary circuit 690V 

17V, 5 mA, 

>10s switchings per failure 

Flexible wire with sleeve 1 wire [mm2] 

Stranded/solid core 

2 wire [mml 

0.5...2.5 

0.75...2.5 

1 wire [mml 

2 wire [mm2] 

Tightening torque [Nm] 

1.5...6 

1.5...6 

1...2.5 

0.5...2.5 

0.75...2.5 

1...1.5 

Switching DC loads 

UR<1ms, resistive loads at: 

UR<15ms, inductive loads with 

economy resistor in series at: 

DC-13, switching electro 

magnets at: 

Built-in auxiliary contacts 
CA 7-9...85 

Clip-on auxiliary contacts 
Front mount Side mount 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

M 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A) 9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

M 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 236 of 287



SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 237 of 287



el.a. 

Additional rating data - contactors to IEC 947 

Contactor CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

AC1 resistive load 

switching 3- 
Ambient temperature 40'C 

lei) [A] 32 32 32 32 50 50 85 100 100 100 

' 240V [kW] 10 10 13 13 18 20 25 36 36 40 

415V [kW] 18 18 23 23 32 36 45 64 64 71 

690V [kW) 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60*C 

16,1 [A] 32 32 32 32 45 45 63 100 100 100 

240V [kW] 8 8 10 10 14 16 20 29 29 34 

415V [kW1 14 14 17 17 26 28 36 51 51 61 

690V [M] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC 2, AC 3, AC 4 

240V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

415V [A] 9 12 16 23 30 37 43 60 72 85 

690V [Al 5 7 9.3 12 17 20 25 34 42 49 

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

1 415V [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

/0 AC 4, 50Hz max. 690V [A] 135 180 240 345 

Rated breaking capacity 

/. AC 4 max. 460V [A] 135 180 240 345 

max. 690V [A] 75 105 140 140 

Short circuit protection 

without protection relay 

fuse gG to IEC 947-4-1 

co-ordination type '1' [A] 50 50 50 63 

co-ordination type '2' [A] 20 25 25 35 

Main current circuit 

resistance [me] 2.7 2.7 2.7 2 

Power dissipated by all 

circuits at le AC 3 [w] 0.7 1.2 2.1 3.2 

Total power dissipation 

at le AC 3 AC control [w] 3.3 3.8 4.7 6.2 

DC control [w] 6.7 7.2 8.1 12.4 

Life span in millions of operations 

Mechanical AC control 13 13 13 13 

DC control 13 13 13 13 

Operating times (DC) 

Make (mS) 40...70 40...70 40...70 40...70 

Break(n8) 7...15 7...15 7...15 7...15 

Note: ') Contact NHP for recommended cable size. 

450 555 645 900 1080 1275 

450 555 645 900 1080 1275 

255 300 375 510 630 735 

100 125 160 200 250 25o 

50 80 100 100 125 160 

2 2 1.5 0.9 0.9 0.9 

5.4 8.2 8,3 9.7 14 19.5 

8.4 11.2 11.5 14.2 18.5 

14.6 17.4 18.4 14.6 18.9 

13 13 12 10 10 10 

13 13 13 10 10 10 

50...80 50...80 50...80 20...40 20...40 20...40 

7...15 7...15 - 
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Dimensions in (mm) Mounting position 

Contactor (AC control) 

Type a b c cl c2 ad di d21) 

(DC control) 

Type a b c cl c2 ad dl d2') 

Accessories 

Contactor with 

Pneumatic timing module 

(AC control) (DC control) 
(mm) (mm) 

c/cl + 58 

Electronic timing module coil mounting b + 24 b + 24 

Mechanical interlock mounts between contactors a + 9 a + 9 

Mechanical latch c/cl + 61 

Interface coil mounting b + 9 

Suppressor coil mounting b + 3 b + 3 

With inscriptions') labels 

label support system V4N5 

+0 +0 

+5.5 +5.5 

Notes: ') DIN Rail mounting 35mm to EN 50 022 
2) Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
3) Dimensions with inscriptions. . 
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General 

Weight 

Standards 

Climatic 

Ambient temperature 

. ... 

CT 7-24 CT 7-45 CT 7-75 CT 7-100 

[kg] 0.13 0.21 0.21 1.3 

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

open -25...+60*C 

enclosed -25...+50*C 

Temperature compensation 

Shock resistance (sinusoidal 10ms) [G] 

continuous temperature range -5...+40*C to IEC 947, 

EN 60947; PTB: -5...+50*C 

10 

Protection 

Protection 

IP 00 IP 2LX 

touch proof (VDE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 

ATS kW 
Line 
contactor 

Trans 
contactor 

Star 
contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7-M37-37-10 

18.5 CA 7-37-00 CA 7-30-00 CA 7-16-10 RZ7 FSY2D CEP 7-M37-37-10 

22 CA 7-43-00 CA 7-30-00 CA 7-23-10 RZ7 FSY2D CEP 7-M45-45-10 

30 CA 7 -60 -00 CA 7-37-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

37 CA 7-72-00 CA 7-43-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

45 CA 7-85-00 CA 7-60-00 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 6-85-11 CA 7-60-00 CA 7-43-00 RZ7 FSY2D CT 6-110 

75 CA 6-105-11 CA 7-85-00 CA 7-60-00 RZ7 FSY2D CT 6-150 

90 CA 6-140E1-11 CA 6-85-11 CA 7-72-00 RZ7 FSY2D CT 6-200 

110 CA 6-170E1-11 CA 6-105-11 CA 7-85-00 RZ7 FSY2D CEF 1-41 

132 CA 6-210E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

150 CA 6-250E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

185 CA 6-300E1-11 CA 6-210E1-11 CA 6-140E1-11 RZ7 FSY2D CEF 1-41 

220 CA 6-420E1-11 CA 6-210E1-11 CA 6-140-E1-11 RZ7 FSY2D CEF 1-41 

Contactor, timer and overload selection chart for star delta starters 
Line Delta Star 

SDSkW contactor contactor contactor Timer Overload 

7.5 CA 7-9-10 CA 7-9-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-12-10 

11 CA 7-12-10 CA 7-12-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-16-10 CA 7-16-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

18.5 CA 7-23-10 CA 7-23-01 CA 7-12-01 RZ7 FSY2D CEP 7-M32-32-10 

22 CA 7-23-10 CA 7-23-01 CA 7-16-01 RZ7 FSY2D CEP 7-M32-32-10 

30-37 CA 7-37-00 CA 7-37-00 CA 7-23-01 RZ7 FSY2D CEP 7-M45-45-10 

45 CA 7-60-11 CA 7-60-11 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 7-60-11 CA 7-60-11 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

75 CA 7-85-00 CA 7-85-00 CA 7-43-00 RZ7 FSY2D CEP 7-M85-85-10 

90 CA 6-85-11 CA 6-85-11 CA 7-60-00 RZ7 FSY2D CT 6-90 

110 CA 6-105-11 CA 6-105-11 CA 7-72-00 RZ7 FSY2D CT 6-110 

132 CA 6-140E1-11 CA 6-140E1-11 CA 7-85-00 RZ7 FSY2D CT 6-150 

150 CA 6-170E1-11 CA 6-170E1-11 CA 6-85-00 RZ7 FSY2D CTA 6-200 

185 CA 6-210E1-11 CA 6-210E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

220 CA 6-210-E1-11 CA 6-210-EI-11 CA 6-140-E1-11 RZ7 FSY2D CEF 1-41 
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Mee RH SERIES General Purpose Relays 

General Purpose "Midget" Relays 
10A Contact Rating 
1, 2, 3, & 4 Form C Contact 

RH Series Part List 

Features 
Compact "Midget" size package saves space 

Large switching capacity, (10A) 

Choice of blade or PCB style, terminals 
Relay options include indicator light, check button, and top 
mounting bracket 

DIN rail, surface, pahel and PCB type sockets 
available for a wide range of mounting applications 

UL Recognized 
Files No. E67770 

E59804 
E64245 

CSA Certified 
File No.LR35144 

my] E 
File No. 8L951113332319 

Termination Contact 
Configuration Basic Part No. 

Basic Basic Part No. w/ 

Indicator Light Check Button Indicator Light & 
Check Button 

Top Bracket 

B 

(Blade) 

SPDT RH1B-U RH1B-L- - - RH1B-UT 

DPDT RH2B-U RH2B-UL RI-12B-UC RH2B-ULC RH2B-UT 

3PDT RH3B-U RH3B-UL RH3B-UC RH3B-ULC RH3B-UT 

4PDT RH4B-U RH4B-UL RH4B-UC RH4B-ULC RH4B-UT 
_.-. ^..= .._,F7TOPZIM-505F-alaa.....5.-.....1. 

V2 
(PCB 0.078" 
(2mm) wide) 

SPDT 
_2v-1....50MELV.A."-=.77.1.72,-. 

RH1V2-U - as i ....Ellfd2,%13:11213:ice.015 - - 
DPDT RH2V2-U RH2V2-UL RH2V2-UC RH2V2-ULC - 
3PDT RH3V2-U RH3V2-UL RH3V2-UC RH3V2-ULC - 
4PDT RH4V2-U RH4V2-UL RH4V2-UC RH4V2-ULC - 

Coil Ratings 

Rated Volt- 
age 

Rated Current ±15% @20°C; 6011z Rated Current ±15% @20°C; 50Hz Coil Resistance ±15% @ 20°C 

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

AC 

6V 150mA 200mA 280mA 330mA 170mA 238mA 330mA 387mA 18.80 9.40 6.00 5.40 
12V 75mA 100mA 140mA 165mA 86mA 118mA 165mA 196mA 76.80 39.30 25.30 21.20 

24V 37mA 50mA 70mA 83mA 42mA 59.7mA 81mA 98mA 3000 1530 1030 84.50 

120V° 7.5mA 11mA 14.2mA 16.5mA 8.6mA 12.9mA 16.4mA 19.5mA 76800 41700 27700 22200 

240V** 3.2mA 5.5mA 7.1mA 8.3mA 3.7mA 6.5mA 8.2mA 9.8mA 312000 152100 121000 91200 
kAim -#42.0,X.440,-4,.. rl,n0.:W01.,SoiretnEKV.!. -,1,14...k.1,V4E,6,.--,W.A,sp..4,stomerlto.roS,IACO:waivIt-rAratt}AAAtvee.a-Vz1.1-1,4%...V.ii,'"V1,.7...5f7Nna -1-...-4.4.-....."404 

DC 

- SPOT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

6V 128mA 150mA 240mA 250mA 470 400 250 240 
12V 64mA 75mA ' 120mA 125mA 1880 1600 1000 960 
24V 32mA 36.9mA 60mA 62mA 7500 6500 4000 3880 
48V 18mA 18.5mA 30mA 31mA 26600 26000 16000 15500 

110V*** 8mA 9.1mA 12.8mA 15mA 138000 121000 86000 73400 

* For RH2 relays = AC110/120V AC 
' " For RH2 relays = 220/240V AC 

For RH2 relays = 100/110V DC 

ant 

'Operational Characteristics 
Maximum continuous applied voltage (AC/DC) 0 20°C 

Ordering Information 
Ordering standard voltages results in quickest delivery. 
Allow extra delivery time for non-standard voltages. 

Basic Part No. Coil Voltage: 
RH2B-U -AC110/120V 

Minimum operating voltage (AC/DC) @ 20°C 
Drop -out voltage (AC) 
Prop-out voltage (DC) 

I.Note: Contact ratings continued on following a e. 

110% of rated voltage 

80% of rated voltage 

30% or more of the rated voltage 

10% or more of the rated voltage 

Contact Ratings 
UL Ratings 

Motor Load SPOT, DPDT 3PDT 

120V AC 1/6HP 1/6 HP 

240V AC 1/3 HP 1/3 HP 

sited States: (800) 262-4332 or (408) 747-0550, Canada: (905) 890-8561 or (604) 946-1271 D2-3 
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I 

General Purpose Relays RH SERIES 1®e C 

vontact rcaungs 

Voltage Rating 
Resistive Inductive 

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

28V DC UL 10A 10A 10A 10A 7.5A - - 7.5A 

30V 
DC 

UL 

10A 10A 10A 

- 
7A 

7A - 
CSA . 

10A 7.5A 
Nominal 7.5A 7.5A 

1110V DC Nominal 0.5A 0.5A 0.5A 0.5A 0.3A 0.3A 0.3A 0.3A 

120V 
AC 

UL 

10A 10A 10A 10A 
7.5A 

- - 
7.5A CSA 

7.5A 
Nominal 7A 7.5A 

240V 
AC 

UL 
10A 10A 7.5A 7A *7A 

5A CSA 7A 

Nominal 7A 7.5A 7.5A 4.5A 5A 5A 5A 

'Note: 6.5A/pole, 20A total. 
Note: Inductive load cos e = 0.3, UR = 7 msec 

Sockets 

Relay 

Sockets 
Spring 

(Optional) 
DIN Rail Mount Surface 

Mount 
Panel 
Mount 

PCB 
Mount Standard Fingersafe 

RH1B SH1B-05 SH1B-05C - SH1B-51 SH1B-62 

SY2S-02F1 
SFA-101 
SFA-202 
SY4S-51F1 
SFA-301 
SFA-302 

RH2B SH2B-05 SH2B-05C SH2B-o2 SH2B-51 SH2B-62 

SY4S-02F1 
SFA-101 
SFA-202 
SY4S-51F1 

RH3B SH3B-05 SH3B-05C SH3B-51 SH3B-62 
SH3B-05F1 
SFA-101, -202 
SY4S-51F1 

RH4B SH4B-05 SH4B-05C SH4B-51 SH4B-62 
SH4B-02F1 
SFA-101, -202 
SY4S-51F1 

Note: See secton F for de ails on sockets:All DIN rail mount sockets 
shown above can be mounted using DIN Rail BNDN-1000. 

Electrical Life Curves 

5000 - AC Load 

0 
l000 

o. 500 

8 
0 

loo 

1) 50 

120V AC Resis. Load 

40V AC Resis. Load 
8- so° 

120V AC Induc. Load 

240V AC Induc. 
load 

- 
.. 100 - 
2] 50 

5000 - 

0 
1000 - 

1 1 1 1 1 1 1 1 1 1 

1 2 3 4 5 6 7 8 9 10 
Loud Current (A) 

Internal Circuit 

RH1 

13 14 

Nomr--"Or"--s 
(-1 (4) 

RH2 

DC Load 

30V DC Resis. Load 

30V DC Induc. Load. 

Specifications 
Contact Material Silver cadmium oxide (AgCdO) 

Contact Res. 50mQ max. (Initial value) 

Minimum 
Applicable Load 

24V DC/30mA, 5V DC/100mA 
(reference value) 

Operating Time 
SPDT(RH1), DPDT (RH2): 20ms max. 
3PDT (RH3), 4PDT (RH4): 25ms max. 

Release Time 
SPDT(RI-11), DPDT (RH2): 20ms max. 
3PDT (RH3), 4PDT (RH4): 25ms max. 

Power 
Consumption 

SPDT (RH1): DC: 0.8W 

AC: 1.1VA (50Hz), 1VA (60Hz) 
DPDT (RH2): DC: 0.9W 

AC: 1.4VA (50Hz), 1.2VA (60Hz) 
3PDT (RH3): DG: 1.5W 

AC: 2VA (50Hz), 1.7VA (60Hz) 
4PDT (RH4): DC: 1.5W 

AC: 2.5VA (50Hz), 2VA (60Hz) 

Insulation 
Resistance 

100Mf2 min 
(measured with a 500V DC megger) 

Dielectric 
Strength 

SPDT (RH1) 
Betw. live and dead parts: 2000V AC, 
1 minute; Betw. contact circuit and 
operating coil: 2000V AC, 1 minute; 
Between contacts of the same pole: 
1000V AC, 1 minute 

DPDT (RH2), 3PDT (RH3), 4PDT (RH4) 

Betw. live and dead parts: 2000V AC, 
1 minute; Betw. contact circuit and 
operating coil: 2000V AC, 1 minute; 
Between contact circuits: 2000V AC, 
1 minute; Between contacts of the 
same pole: 1000V AC, 1 minute 

Freq. Response 1800 operations/hr 

Temperature 
Rise 

Coil: 85°C max. 
Contact: 65°C max. 

Vibration 
Resistance 0 to 6G (55Hz max.) 

Shock 
Resistance 

SPDT/DPDT: 200N (approx. 20G) 
3PDT /4PDT: 100N (approx. 10G) 

Life Expectancy 

Electrical: over 500,000 operations 
at 120V AC, 10A; (over 200,000 
operations at 120V AC, 10A for 

SPDT (RH1), 3PDT (RH3), 4PDT (RH4). 

Mechanical: 50,000,000 operations 

Operating Temp. -30° to +70°C 

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

1 1 1 1 1 1 1 1 1 1 

1 2 3 4 5 6 7 8 9 10 
Load Current (A) 

1 4 1 2 3 4 

412. 
RH4 ±j_141i 41,2tt. 

9 

13 14 13 14 13 14 

(-1 (+) 

D2-4 United States: (800) 262-4332 or (408) 747-0550, Canada: (905) 890-8561 or (604) 946-1271 
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Refer catalogue RZ7 

Cat. No. 
RZ7-FSA 3A-... 

Cat. No. 
RZ7-FSB 3L-... 

O 22.5mm wide. 0 Terminals all touch protected (IP 20). 
O DIN rail mounting. 0 LED indication. 
O 24...240V AC, 24...48V DC in same relay. 0 One changeover or two changeover 
O 360...440V AC available. contacts. 
O Timing ranges from 0.05 seconds to 60 0 multi-function timer also available. 

hours. 

RZ7-FS versions on delay, off delay and on/off delay 
Timing 

Description range 
RZ7-FSA3 - on delay timing relay 2) (FUNCTION-A) 
On application of the supply voltage 0.05...1s 
the relay operates with delay t. 0.15...3s 

uJ " 
LEO 

AIM] 

t. 

Supply 
Cat. No. voltage 

0.5...10s 

1.5...30s 

0.05...60s 

0.15...3min 

0.5...10min 

1.5...30min 

0.05...60min 

0.15...3h 

0.5...10h 

3...60h 

RZ7-FSB3 - off delay timing relay') (FUNCTION-B) 
The relay is energised upon closing 
the control contact. It resets time t after 
opening the control contact. 

4 uJ A1/A2 

111 S n MAll 
A, ., 

anAtit 1 SI 
.-.1. ! 

Lai _111111111111___ tO) le 

Cat. No. 
RZ7-FSC 3A-... 

0.05...1s 

0.15...3s 

0.5...10s 

1.5...30s 

Fe& 
siv 

ik 3 

;ES__ 

4,t; 
'TSB SA 

,717-"R±7- 

LFSBt3C:-. 

Ri7IFS133D 
4 3* 

RZ7, iFSBSBM 

MESP4F144Y4 0.15...3min 

0.5...10min 

1.5...30min 

ccicsi"4,Es.....4.14402Fe" 

1127-E-A1314Y71r 

RrrIFSinfit' 
0.05...60min 0,-fincovrim 
0.15...3h 

0.5...10h 

3...60h 

-7/ Z WAIT ,afS.e.43ntfht.. 

RZ,7FSB eK 
kartilag6731-'.. 

RZ7-FSC3 - on and off delay timing relay (FUNCTION-C) 
0.05...1s 

0.15...3s 

0.5...10s 

1.5...30s 

0.05...60s 

The relay is energised time t after 
closing the contact and resets time t 
after opening the control contact. 

MIA.2 

S MA31 

1 " 
LED _11.11111111111111L. is ye 

ilgre63A 
i,41g OW: 

wijktr:r. 
RZ7cFSC 3D; 

0.15...3min 

0.5...10min 

1.5...30min 

0.05...60min 

0.15...3h 

0.5...10h 

3...60h 

Notes: ') Add 'U23' to catalogue number for the following voltages:24...48V DC; 24...240V AC 50/60 Hz; 
Add 'A40' to catalogue number for the following voltages:346...440V AC 50/60 Hz 

2) Also available with 2 CIO contacts refer page 10-16 for ordering details. 
2) For pulse control, another voltage than the supply voltage can also be used. 
4) Special voltage code 'U18' for AC/DC 24...240V available on request. 
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iming function 

GUIDE TO READING TIMING FUNCTION DIAGRAMS 

PoWer 

**POI 

InPut 
signal 

Relay 
(timed) 

Relay 
(instant) 

Power now 
applied 

ktput signal 
applied to timer 

Power now 
disconnected 

Relay 
C Common 
N/O = Normally open 
N/C t. Normally closed 

NOTE: 
If power is disconnected during actual timing most electronic timers will reset to the preset time, ready for re-application 
of supply voltage. 

DELAY ON ENERGISATION 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

--/: 

Delay on 
Delay on make 
On delay 
Delay on operate 

LL 
MODE OF OPERATION 
When power is applied to the timer, the set lime delay 

commences and the relay remains in its normal state. At 
the end of the set time delay, the relay changes over to the 
opposite position or on state. At the disconnection of the 

power supply the relay changes back to its normal state, 
and the timer is reset for its next operation. 

SUITABLE PRODUCTS 
OARFN, OAR, BAR, OLR BLR OLRM, BLRM, OAS, 
MRAI, OLS, MAR, MLR CZE7, CRZE7, CRZE4, 
RZ7-FSA3, RZ7-FSA4 (2 contacts). M814, M815, 
RZ7 -FEA MRW 

DELAY ON DE-ENERGISATION 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

SVC 

Delay on break 
Delay off 

MODE OF OPERATION 
This timer is permanently supplied. When power is 

applied to the timer it is prepared for operation. At the 
closure of the input signal, the relay changes over to the 
opposite position or on state. Timing does not commence. 
At the loss of the input signal timing commences and at 
the end of the set time delay the relay changes back to its 
normal or de-energised state and the timer is reset for its 
next operation. 

SUITABLE PRODUCTS 
OCRFN, MRU1, OCR, BCR BLR, OLRM, BLRM, OLS, 
BLS, MLR, RZ7-FSB3, RZ7-FSB4 (2 contacts), M814, 
RZ7-FEB. 

INTERVAL 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

One shot 

R 

* I 

MODE OF OPERATION 
When power is applied to the timer, the set time delay 
commences and the relay changes over to the opposite 
position or on slate. At the end of the set time delay, the 
relay changes back to its normal or de-energised state, 
and the timer is reset for its next operation. 

SUITABLE PRODUCTS 
MRU1, OLR BLR OLRM, BLRM, OLS, BLS, MLR, M814, 
RZ7-FS03. RZ7 -FSM4 (2 contacts), RZ7-FED. 

SINGLE SHOT 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

SOU 

Si/C 

Impulse lengthener 

R 1 1 
I 

MODE OF OPERATION 
This timer is permanently supplied. Upon the closure of 
an input signal the relay changes over to the opposite 
position or on state and timing commences. At the end of 
the set time delay, the relay changei back to its normal 
state and the timer is reset for its next operation. The 
input signal can be held for either a shorter, or longer time 
than the preset time delay and it will not influence the 
operation of the relay. 

SUITABLE PRODUCTS 
MRU1, OLR, BLR, OLRM, BLRM, OLS, BLS, MLR M814, 
RZ7-FSL3. 

STAR/DELTA 
2 TIMED CONTACTS 
This function is utilised to control timed operation of the 
star and delta contactors in a star delta motor starter. 

FUNCTION DIAGRAM 

1 T1 172.6awhe 

MODE OF OPERATION 
When power is applied to the timer, the set time delay T1 

commences and the star relay changes over to the 
opposite position or on state. At the end of the set time 
delay T1 the star relay changes back to its normal or de- 
energised state and the fixed preset time T2 commences. 
At the end of the fixed time delay T2 the delta relay 
changes over to the opposite position or on state. The 
delta relay remains on until power is disconnected from 
the timer. 

SUITABLE PRODUCTS 
DOR, C RZY4. RZ7-FSY2. 

TRUE DELAY OFF 

1 TIMED CONTACT 
Also referred to as: Delay on loss of supply 

Delay on release 

FUNCTION DIAGRAM 

MODE OF OPERATION. 
When power is applied to the timer, the relay changes 
over to the opposite or on state. Timing does not 
commence. When the power is disconnected, the set time 
delay commences, and the relay remains in its on state. 
At the end of the set time delay, the relay changes back to 
its normal or de-energised state, and the timer is reset for 
its next operation. 

SUITABLE PRODUCTS 
DKR. PKR. RZ7-FSQ 

RECYCLING 

1 TIMED CONTACT (OFF PULSE FIRST) 

Also referred to as: Repeat cycling 
Symmetrical recycler 
Asymmetrical recycler 

FUNCTION DIAGRAM 

MODE OF OPERATION 
When power is applied to the timer, the set time delay of 
the off pulse commences and the relay remains in its 
normal slate. Al the end of the set time delay of the off 

pulse, the relay changes over to the opposite position or 
on state. The set time delay of the on pulse will now 
commence and at the end of the set time the relay will 
change back to its normal or de-energised state. This 
repeat cycling will continue until power is removed from 
the timer. The timer will then be reset for its next 
operation to begin with an off pulse. The operation of a 

recycling timer with on pulse facility is the same as above, 
although it starts with an on pulse upon application of the 
power supply. 

SUITABLE PRODUCTS 
MRLi1, ODR BDR ODS. BDS, M814, RZ7-FSF3 (on 
pulse first), RZ7-FSM4 (on pulse first), MDR2U, RZ7-FEF. 
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Time characteristics (according to VDE 0435, Part 2021) 

Tolerance 

Supply 

t Supply voltages 

Voltage tolerance 

Power consumption 

Time energised 

+5% of the time range final value ('..) 

Voltage: ± 0.001%/%AU Temperature: ± 0.025%/*C 

24...48V DC and 24...240V AC, 50/60Hz (multi-voltage), 346-440V AC, 24...240V AC/DC 

-20%/+20% (DC), -15%/+10% (AC) 

0.5 W at 24V DC, 5 VA at 240V AC 

100% 

< 20 ms without reset (supply voltage) 

maximum 250m 

Input voltage Supply voltage range 

Input current 1 mA 

Cable length max. 250m without parallel load between B1 and A2 

max. 50m with load (<3 kfl) between B1 and A2 

Outputs 

Contact type Relay as changeover switch 

Switching capacity Voltage: 440V AC 

Current 8A 

Power: 2000 VA 

according to IEC 947-5-1: 

3 A/440 V AC (inductive load, AC 14) 

3 N250 V AC (inductive load, AC 15) 

1 N24 V DC (inductive load, DC 13) 

according to UL 508 

1.5A/250 V AC (B300) 

3 N120 V AC (B300) 

Life Mechanical: 30 Mil. of operations 

electrical operations: 

4 Mil. at 1 A/250 V AC, cos q= 1 

0.2 Mil. at 6 N250 V AC, cos 9 = 1 

1.5 Mil. at 1 A/250 V AC, cos 9 = 0.3 

0.3 Mil. at 3 A/250 V AC, cos 9 = 0.3 

0.5 Mil. at 6 N24 V DC, resistive 

2 Mil. at 4 N24 V DC, resistive 

2 Mil. at 0.2 N230 V DC, resistive 

1 Mil. at 0.4 A/24 V DC, UR = 20 ms 

1 Mil. at 0.2 A/110 V DC, UR = 20 ms 

1 Mil. at 0.1 N230 V DC, UR = 20 ms 

State indicator 1 LED, combination signal 
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0:10, 1,,,a7,14,4;.0-4-rt 

peRZ7,-FS technical information: 
774-$ -7, 

1 

IRdee catalogue R27 
*v. 

General data 

Insulation characteristics 2 kV AC 150 Hz test voltage according to VDE 0435 and 6 kV 1.2/50 ps surge voltage 

EMC/Interference immunity according to IEC 947-1 between all inputs and outputs. 

Performance of following requirements: 

Surge capacity of the supply voltage according to IEC 1000-4-5: 4 kV 1.2/50 ps 

Burst according to IEC 1000-4-4: 6 kV 6/50 ns 

ESD discharge according to IEC 1000-4-2: Contact 8 kV, air 8 kV 

Electromagnetical HF field according to IEC 801-3 and conducted electromagnetical HF 

signal according to IEC 801-6: Level 3 

EMC/Emission Electromagnetical fields according to EN 55 022: class B 

Safe isolation according to VDE 106, part 101 

Climatic withstand 56 Cycles (24h) at 25...40*C and 95% rel. humidity according to IEC 68-2-30 and 

IEC 68-2-3 

Vibration resistance 4g in 3 axis at 10...500 Hz, test FC according to IEC 68-2-6 

Shock resistance 50g according to IEC 68-2-27 

Protection class Enclosure: IP 40 

IP30 (single-function) 

Terminal: IP 20 according to IEC 947-1 

Weight 100g 

Approval UL, C-UL, Germanischer Lloyd 

Ambient temperature 

Terminals 

Open: -25*C ... +60*C 

Enclosed: -25*C...+45*C 

Storage: -40*C...+85*C 

Screw terminal M3.5 for Pozidriv Nr.2, Philips and slotted screws Nr.2. suitable for power 

screwdriver. Rated tightening torque 0.8 Nm (max. 1.2 Nm) Dual-chamber system for 

terminal cross-sections of 1 x 0.5mm2...2 x 2.5mm' (solid) or 2 x 2.5mm2(flexible with 

sleeve), AWG 20...14. Touch protection according to VDE 0106. 

Mounting Front mounting: For snap-on mounting on DIN rail 35 mm or screw fixing by adaptor and 

2 screws M4. 

Disposal Synthetic material without dioxin according to EC/EFTA notification Nr. 93/0141/D electrical 

contacts with cadmium. 
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MULTITROyeE 
oalp 

installation Tritibltshootifi 

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

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

2 Electrical Overview 

25 28 16 15 18 

. 
4=0 MULTITRODE 

man 
LO HI 

-240VAC 

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

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

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

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

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

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

" L " is "live" (240V AC) 

" N " is "neutral" (240V AC) 

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

3 DIP Switches 

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

3.1.1 DIP 1 & 2 

DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a 

low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3,4 & 5 

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

3.1.3 DIP 6 

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

3.2.1 Contacts 15, 16 & 18 

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

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

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

3.2.2 Contacts 25 & 28 

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

4 Practical Overview 

4.1 Discharge Mode - DIP switch 6 set to "OFF" 

Ground Level 

Gravity ..* 
Inflow 

Fr... *Vail 
4kp ktpliztA, 
kii29 Ma 

ens: 
Tor 

ISEI ran 
vs" 

25 ze 1. En 
.., 

.,.., 

am. 
Ane-37-1 

.r. 
.... 
:ip 

Ea 
'11.0 wit. 
.c$ VI 

PICILT.TRODE 

, 1.1914 WWI 
1 Cpilli fttia, 
A 
. thAel W174-1 
4 m......... 

, A , 
KLAY C 

04/oSt A 1 .2,40,4 

LS) fr, C. L N 

rain kli.IP 

iiii ill ES OrtitiO 
Cryjr4 

itirEfidIEI 

Pump Contactor 

Figure 1- Discharge Mode 

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

Power 

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

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

SINJ441 ell 11=1314 IC= 
47-1 OA I ail 
6114 hi kw! Ag 
mosso gm sizzi 

4figi rit; 
MB 

23 15 15 1s 

.1 11,7.- 

wIret. 
4,41 

...Ay 
PEW 

::ii 
.08 
-ess .t. 
444* 

Moil-RODE 

c104414144, 

Mv44. 64T P-2 
14.4. ....... 

1.0 argal L N 
gams MIMS RIM 1,212 

lai 
glirittvA.FINNV 
limas El SI Cr Mit 

Pump Contactor 

Note Dip Switch 
Settings 

Gravity Outflow 

Ground Level 

Pump Inflow 

Figure 2 - Charge Mode 

Power 

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

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

0010 
ACTIYATO 

SENS. A 

SEM. B 2 

DELAY A 3 

DELAY B 4 

DELAY C 5 1 

CH/DISC 8 I 

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

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

4.3 MTRA Relay with Alarm (Discharge Applications Only) 

To Pump or Contactor 

Figure 3 - MTRA Operation 

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

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a 

steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3 
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

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

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

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

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

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

6 Troubleshooting 
I have checked all the DlPswitches and settings 
but in discharge mode as soon as the bottom This is the most common problem encountered with relay set up 

sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired 

almost straight away. into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the Check the sensitivity level set on the relay, some times the level is 

pump will not turn on even though I am sure the set for foul water but due to changes in the flow the water 

probe is wet. becomes grey or clear, try changing the setting from 20K0 to 
801<a and monitor the results carefully. 

If you have completed the test schedule for the relay and it passed 

All wiring is complete and all DlPswitches have then check the wiring to the sensors for this is now where the 

been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

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

MULTITRODE 
Leaden M Pump Station Mafragement recnnotegy 

MultiTrode Pty Ltd-Australia Sydney-Australia MultiTrode Inc-USA 
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090 
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282 

E-mail: salesa!multitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: salesamultitrodemet 
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MTR Level Relay 
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The MTR level relay has proven itself to be 

simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 

one alarm. 

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

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

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

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

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

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

I.S application 
Perfect for 1.5 application when used with an MTISB. 

Specifications 
Mode of operation: 

MTR Mode 
MTRA Mode 

Charge/Discharge (Fill or Empty) 
Discharge ONLY 

Probe Inputs: 
Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

MTR : 2 / MTRA : 3 

10/12VAC Nominal 
0.8mA max. (per sensor) 
lk, 41c, 20k, 80k 

Relay Outputs: 
MTR relay output 
MTR Output delay 

MTRA relay output 
MTRA Output delay 

Relay contact rating 

Relay contact life 
Terminal size 

2 contact sets :1 N/O & 1 C/O 
0, 2.5, 5, 10, 20, 40, 80, 160 sec 

2 relays : both N/O 
Pump: 0.5, 10; Alarm: 0.5, 15 sec 

250 VAC 
5A Resistive, 2A Inductive 
105 Operations 
2 x 13 AWG / 2.5mm2 

Display 
LEDs: 

MTR 

MTRA 

Power On Pump Alarm 
Green Red 
Green Yellow Red 

Physical Product: 
Dimensions 

Mounting 
Enclosure 

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

Power Supply: 
Supply Voltage AC 
Power Consumption 
Supply Voltage DC 
Power Consumption 

24,110, 240, 415VAC* - 50/60Hz 
3.5 Watts max *(MTR only) 
12 or 24VDC, 
3 Watts max 

Environmental Range: 
Centigrade - 10° to +60°C 
Fahrenheit +14° to +140°F 

N1653 

Unique two-sensor operation (MTRA only) Available Models & Ordering Information 
Pump and alarm can be controlled using two or three 415VAC MTR-1 
sensors. Two-sensor operation is ideal for budget 240VAC MTR-2 MTRA-2 

applications or where space is limited. 110VAC MTR-3 MTRA-3 
24VAC MTR-4 MTRA-4 

DIN rail or screw mounting 24VDC MTR-5 MTRA-5 

Low installed cost 12VDC MTR-6 MTRA-6 

MULnTRODE Wmuititro exo 
16-6,666:63,6'23-4N646.361-7,46V643041".;#6-634.-66. 
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6560 Fait, kzc 
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red Itn Bulletin No. G306-E 

Drawing No. LP0588 

Released 4/06 

Tel +1 (717) 767-6511 

Fax +1 (717) 764-0839 

www.redlion.net 

MODEL G306 - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL 
WITH QVGA DISPLAY AND TOUCHSCREEN 

CE 
FOR USE IN HAZARDOUS LOCATIONS: 

US LISTED 
Class 1, Division 2, Groups A, B, C, and D 

63YN Class II, Division 2, Groups F and G 
LABORATORY EQUIPMENT Class III, Division 2 

CONFIGURED USING CRIMSON SOFTWARE (VERSION 2.0 OR LATER) 

UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1 

RS422/485 ON OPTIONAL COMMUNICATIONS CARD) 

10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS 
AND HOST WEB PAGES 

USB PORT TO DOWNLOAD THE UNITS CONFIGURATION FROM A 
PC OR FOR DATA TRANSFERS TO A PC 

UNITS CONFIGURATION IS STORED IN NON-VOLATILE MEMORY 
(4 MBYTE FLASH) 

COMPACTFLASI-11' SOCKET TO INCREASE MEMORY CAPACITY 

5.7 -INCH STN PASSIVE MATRIX 256 COLOR QVGA 320 X 240 
PIXEL LCD 

5-BUTTON KEYPAD FOR ON-SCREEN MENUS 

THREE FRONT PANEL LED INDICATORS 

POWER UNIT FROM 24 VDC ±20% SUPPLY 

RESISTIVE ANALOG TOUCHSCREEN 

GENERAL DESCRIPTION 
The G306 Operator Interface Terminal combines unique capabilities 

normally expected from high-end units with a very affordable price. It is built 
around a high performance core with integrated functionality. This core allows 
the G306 to perform many of the normal features of the Paradigm range of 
Operator Interfaces while improving and adding new features. 

The G306 is able to communicate with many different types of hardware using 
high-speed RS232/422/485 communications ports and Ethernet 10 Base T/100 
Base-TX communications. In addition, the G306 features USB for fast downloads 
of configuration files and access to trending and data logging. A CompactFlash 
socket is provided so that Flash cards can be used to collect your trending and data 
logging information as well as to store larger configuration files. 

In addition to accessing and controlling of external resources, the G306 
allows a user to easily view and enter information_ Users can enter data through 
the touchscreen and/or front panel 5-button keypad. 

SAFETY SUMMARY 
All safety related regulations, local codes and instructions that appear in the 

manual or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it. If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired. 

Do not use the controller to directly command motors, valves, or other 
actuators not equipped with safeguards. To do so can be potentially harmful to 
persons or equipment in the event of a fault to the controller. 

AC) The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

A, WARNING - EXPLOSION HAZARD - SUBSTITUTION OF 
I COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I, 

DIVISION 2/CLASS II, DIVISION 2/CLASS III, DIVISION 2 

CAUTION: Risk Of Danger. 
Read complete instructions prior to 

installation and operation of the unit. 

CAUTION: Risk of electric shock. 

CompactFlash is a registered trademark of CompactFlash Association. 

1 

CONTENTS OF PACKAGE 
- G306 Operator Interface. 
- Panel gasket. 
- Template for panel cutout. 
- Hardware packet for mounting unit into panel. 
- Terminal block for connecting power. 

ORDERING INFORMATION 
MODEL NO. DESCRIPTION PART NUMBER 

G306 
Operator Interface for indoor applications, 
textured finish with embossed keys G306C000 

G3CF 

64 MB Compact Flash Cards G3CF064M 

256 MB Compact Flash Cards G3CF256M 

512 MB Compact Flash Card 5 G3CF512M 

G3RS RS232/485 Optional Communications Cards G3RS0000 

G3CN CANopen Optional Communications Cards G3CN0000 

PSDR7 DIN Rail Power Supply PSDR7C00 

SFCRM2 Crimson 2.0 2 SFCRM200 

CBL 

RS-232 Programming Cable CBLPROGO 

USB Cable CBLUSBOO 

Communications Cables * CBLxx)ocx 

DR DIN Rail Mountable Adapter Products 3 DRxxxxxx 

Replacement Battery 4 EIAL3R004 

G3FILM Protective Films G3FILMO6 

I Contact your Red Lion distributor or visit our website for 
complete selection. 

2 Use this part number to purchase Crimson on CD with a printed 
manual, USB cable, and RS-232 cable. Otherwise, download for free from 
www.redlion.net 

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for 
complete details. 

Battery type is lithium coin type CR2025. 
5 Industrial grade two million write cycles. 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 256 of 287



1. POWER REQUIREMENTS: 
Must use Class 2 or SELV rated power supply. 
Power connection via removable three position terminal block. 

Supply Voltage: +24 VDC ±20% 
Typical Power': 8 W 
Maximum Power2: 14 W 

Notes: 
I. Typical power with +24 VDC, RS232/485 communications, Ethernet 

cormunications, CompactFlash card installed, and display at full brightness. 
2. Maximum power indicates the most power that can be drawn from the 

G306. Refer to "Power Supply Requirements" under "Installing and 
. Powering the G306" 

3. The G306's circuit common is not connected to the enclosure of the 
unit. See "Connecting to Earth Ground" in the section "Installing and 
Powering the G306." 

4. Read "Power Supply Requirements" in the section "Installing and 
Powering the G306" for additional power supply information. 

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years. 
3. LCD DISPLAY: 

SIZE 5.7-Inch 

TYPE STN 

COLORS 256 

PIXELS 320 X 240 

BRIGHTNESS 165 ccl/m2 

BACKLIGHT' 20.000 HR TYP. 

Lifetime at room temperature. Refer to "Display" in "Software/Unit Operation" 
4. 5-KEY KEYPAD: for on-screen menus. 
5. TOUCHSCREEN: Resistive analog 
6. MEMORY: 

On Board User Memory: 4 Mbyte of non-volatile Flash memory. 
Memory Card: CompactFlash Type II slot for Type I and Type II 

CompactFlash cards. 
7. COMMUNICATIONS: 

USB Port: Adheres to USB specification 1.1. Device only using Type B 
connection. 

WARNING - CO NOT CONNECT OR DISCONNECT CABLES 
WALE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

Serial Ports: Format and Baud Rates for each port are individually software 
programmable up to 115,200 baud. 
PGM Port: RS232 port via RJ12. 
COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12. 
DH485 TXEN: Transmit enable; open collector, Vali = 15 VDC, 

= 0.5 V @ 25 mA max. 
Note: For additional information on the communications or signal 

common and connections to earth ground please see the "Connecting to 
Earth Ground" in the section "Installing and Powering the G306." 

Ethernet Port: 10 BASE-T / 100 BASE-TX 
RJ45 jack is wired as a NEC (Network Interface Card). 
Isolation from Ethernet network to G3 operator interface: 1500 Vrms 

8. ENVIRONMENTAL CONDITIONS: 
Operating Temperature Range: 0 to 50°C 
Storage Temperature Range: -20 to 70°C 
Operating and Storage Humidity: 80% maximum relative humidity (non- 

condensing) from 0 to 50°C. 
Vibration: Operational 5 to 8 Hz, 0.8" (p-p), 8 to 500 Hz, in X, Y, Z 

direction, duration: 1 hour, 3 g. 

Shock: Operational 40 g, 9 msec in 3 directions. 
Altitude: Up to 2000 meters. 

9. CERTIFICATIONS AND COMPLIANCES: 
SAFETY 
UL Recognized Component, File #EI79259, UL61010-1, CSA 22.2 No.61010-1 

Recognized to U.S. and Canadian requirements under the Component 
Recognition Program of Underwriters Laboratories, Inc. 

UL Listed, File #E211967, UL61010-1, UL1604, CSA 22.2 No. 61010.1, 
CSA 22.2 No. 213-M1987 
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards 

Type 4X Enclosure rating (Face only), UL50 
IECEE CB Scheme Test Certificate #US/9737/UL, 

CB Scheme Test Report #E179259-V01-SO4 
Issued by Underwriters Laboratories Inc. 

EEC 61010-1, EN 61010-1: Safety requirements for electrical equipment 
for measurement, control, and laboratory use, Part 1. 

1P66 Enclosure rating (Face only), IEC 529 
ELECTROMAGNETIC COMPATIBILITY 
Emissions and Immunity to EN 61326: Electrical Equipment for 

Measurement, Control and Laboratory use. 

Immunity to Industrial Locations: 
Electrostatic discharge EN 61000-4-2 Criterion A 

4 kV contact discharge 
8 kV air discharge 

Electromagnetic RF fields EN 61000-4-3 Criterion A 

10 V/m 
Fast transients (burst) EN 61000-4-4 Criterion A 

2 kV power 
1 kV signal 

Surge EN 61000-4-5 Criterion A 

1 kV L-L, 
2 kV L&N-E power 

RF conducted interference EN 61000-4-6 Criterion A 

Emissions: 
Emissions 

3 V/rms 

EN 55011 Class A 

Note: 
I. Criterion A: Normal operation within specked limits. 

10. CONSTRUCTION: Steel tear metal enclosure with NEMA 4X/IP66 
aluminum front plate for indoor use only when correctly fitted with the gasket 
provided. Installation Category II, Pollution Degree 2. 

11. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3 
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of 
0.125" (3.17 mm) is recommended. 
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m) 

12. WEIGHT: 3.0 lbs (1.36 Kg) 

DIMENSIONS In inches (mm) 
2.30 (58.4) 

I---- 8.83 (224.3) 

7.08 
(179.8) 

Q21 

CI E> 

0 I> 

CI I> 

C) I> 

7.42 (188.5) 

0 
a O 

O 

a 
5.67 
(144) 

2 
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MOUNTING INSTRUCTIONS 
This operator interface is designed for through-panel mounting. A panel cut- 

out diagram and a template are provided. Care should be taken to remove any 
loose material from the mounting cut-out to prevent that material from falling 
into the operator interface during installation. A gasket is provided to enable 
sealing to NEMA 4X/1P66 specification. Install the ten kep nuts provided and 
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N- 
m) may cause damage to the front panel. 

8.25 (209.6) 
7.63 (193.8) 

10X 0.188 (04.8) 

Al! tolerances ±0.010' (10.25 mm). 

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING 
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501- 
4 (b), 502-4 (b), AND 503-3 (b) OF THE NATIONAL ELECTRICAL 
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED 
STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN 
ELECTRICAL CODE FOR INSTALLATION IN CANADA. 

CONNECTING TO EARTH GROUND 
The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

Each G306 has a chassis ground terminal on the back of the unit. Your unit 
should be connected to earth ground (protective earth). 

CONFIGURING A G306 
The G306 is configured using Crimson software. Crimson is available as a free 

download from Red Lion's website, or it can be purchased on CD. Updates to 
Crimson for new features and drivers are posted on the website as they become 
available. By configuring the G306 using the latest version of Crimson, you are 
assured that your unit has the most up to date feature set. Crimson software can 
configure the G306 through the RS232 PGM port, USB port, or CompactFlash. 

The USB port is connected using a standard USB cable with a Type B 
connector. The driver needed to use the USB port will be installed with Crimson. 

The RS232 PGM port uses a programming cable made by Red Lion to connect 
to the DB9 COM port of your computer. If you choose to make your own cable, 
use the "G306 Port Pin Out Diagram" for wiring information. 

The CompactFlash can be used to program a G3 by placing a configuration file 
and firmware on the CompactFlash card. The card is then inserted into the target 
G3 and powered. Refer to the Crimson literature for more information on the 
proper names and locations of the files. 

USB, DATA TRANSFERS FROM THE 
COMPACTFLASH CARD 

WARNING - DO NOT CONNECT OR DISCONNECT CABLES A WHILA 
. WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE E 

USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

In order to transfer data from the CompactFlash card via the USB port, a driver 
must be installed on your computer. This driver is installed with Crimson and is 

located in the folder C:\Program Files \Red Lion Controls \Crimson 2.0 \Device after 
Crimson is installed. This may have already been accomplished if your G306 was 
configured using the USB port. 

Once the driver is installed, connect the G306 to your PC with a USB cable, and 
follow "Mounting the CompactFlash" instructions in the Crimson 2 user manual. 

3 

The chassis ground is not connected to signal common of the unit 
Maintaining isolation between earth ground and signal common is not required 
to operate your unit But, other equipment connected to this unit may require 
isolation between signal common and earth ground. To maintain isolation 
between signal common and earth ground care must be taken when connections 
are made to the unit. For example, a power supply with isolation between its 
signal common and earth ground must be used. Also, plugging in a USB cable 
may connect signal common and earth ground.' 

1. USB's shield may be connected to earth ground at the host USB's shield 
in turn may also be connected to signal common. 

POWER SUPPLY REQUIREMENTS 
The 0306 requires a 24 VDC power supply. Your unit may draw considerably 

less than the maximum rated power depending upon the options being used As 
additional features are used your unit will draw increasing amounts of power. 
Items that could cause increases in current are additional communications, 
optional communications card, CompactFlash card, and other features 
programmed through Crithson. 

In any case, it is very important that the power supply is mounted correctly if 
the unit is to operate reliably. Please take care to observe the following points: 

- The power supply must be mounted close to the unit, with usually not 
more than 6 feet (1.8 m) of cable between the supply and the operator 
interface. Ideally, the shortest length possible should be used 

- The wire used to connect the operator interface's power supply should 
be at least 22-gage wire. If a longer cable run is used, a heavier gage 
wire should be used. The routing of the cable should be kept away from 
large contactors, inverters, and other devices which may generate 
significant electrical noise. 

-A power supply with a Class 2 or SELV rating is to be used. A Class 2 
or SELV power supply provides isolation to accessible circuits from 
hazardous voltage levels generated by a mains power supply due to 
single faults. SELV is an acronym for "safety extra-low voltage." Safety 
extra-low voltage circuits shall exhibit voltages safe to touch both under 
normal operating conditions and after a single fault, such as a 

breakdown of a layer of basic insulation or after the failure of a single 
component has occurred. 

CABLES AND DRIVERS 
Red Lion has a wide range of cables and drivers for use with many different 

communication types. A list of these drivers and cables along with pin outs is 

available from Red Lion's website. New cables and drivers are added on a 
regular basis. If making your own cable, refer to the "G306 Port Pin Outs" for 
wiring information. 

ETHERNET COMMUNICATIONS 
Ethernet communications can be established at either 10 BASE-T or 100 

BASE -TX. The G306 unit's RJ45 jack is wired as a MC (Network Interface 
Card). For example, when wiring to a hub or switch use a straight-through cable, 
but when connecting to another MC use a crossover cable. 

The Ethernet connector contains two LEDs. A yellow LED in the upper right, 
and a bi-color green/amber LED in the upper left. The LEDs represent the 
following statuses: 

LED COLOR DESCRIPTION 

YELLOW solid Link established. 

YELLOW flashing Data being transferred. 

GREEN 10 BASE-T Communications 

AMBER 100 BASE-TX Communications 

On the rear of each unit is a unique 12-digit MAC address and a block for 
marking the unit with an 1P address. Refer to the Crimson manual and Red 
Lion's website for additional information on Ethernet communications. 
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RS232 PORTS 
The G306 has two RS232 ports. There is the PGM port and the COMMS port. 

Although only one of these ports can be used for programming, both ports can 
be used for communications with a PLC. 

The RS232 ports can be used for either master or slave protocols with any 
G306 configuration. 

Examples of RS232 communications could involve another Red Lion product 
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 
communications with another G3 product or the Modular Controller can be 
established. Red Lion part numbers for cables with a twist in them are 
CBLPROGO I, CBLRLCO1 2, or CBLRCO2 3. 

G3 RS232 to a PC 

Connections 

G3: RJ12 Name PC: DB9 Name 

4 COMM 1 DCD 

5 Tx 2 Rx 

2 Rx 3 Tx 

N/C 4 QTR 

3 COM 5 GND 

N/C 6 DSR 

1 CTS 7 RTS 

6 RTS 8 CTS 

N/C 9 RI 

CONNECTING A G306 OPERATOR 
INTERFACE TO AN 10A5 

GU 

0 
O 
0 

t 

1045 

IC145 DIP Switch SAUIKP 

1** 
* ** I *** **Hitt 

ft0.1400f, 

mgrAg 
as as ;::: °Z; ocao 

* 4941catIon LX9xximl iiV B 
IJ 

t 

I CBLPROGO can also be used to communicate with either a PC or an ICM5. 
2 DB9 adapter not included, 1 foot long. 
3 DB9 adapter not included, 10 feet long. 

G306 PORT PIN OUTS 
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RS422/485 COMMS PORT 
The G306 has one RS422/485 port This port can be configured to act as 

either RS422 or RS485. 

RS422/485 4 -WIRE 
CONNECTIONS 

5v 

131X 

TIEN (00 

L 

L 

s'y 

RS485 2 -WIRE 
CONNECTIONS 

TM 

Tset (OC) 

am 

Note: All Red Lion devices connect A to A and B to B, except for Paradigm 
devices. Refer to www.redlion.net for additional information. 

Examples of RS485 2-Wire Connections 

G3 to Red Lion RJ11 (CBLRLCOO) 
DLC, IAMS, ITMS, PAXCDC4C 

Connections 

G3: RJ45 Name RLC: Rill Name 

5 TxEN 2 TxEN 

6 COM 3 COM 

1 TxB 5 B- 

2 TxA 4 A+ 

G3 to Modular Controller (CBLRLC05) 

Connections 

G3 Name Modular Controller 'Name 

1,4 TxB 1,4 TxB 

4,1 R:KB 4,1 RxB 

2,3 TxA 2,3 TxA 

3,2 RxA 3,2 RxA 

5 TxEN 5 TxEN 

6 COM 6 COM 

7 TxB 7 TxB 

8 TxA 8 TxA 

5 

DH485 COMMUNICATIONS 
The 6306's RS422/485 COMMS port can also be used for Allen Bradley 

DH485 communications. 

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen 
Bradley equipment. A cable and wiring diagram are available from Red Lion. 

G3 to AB SLC 500 (CBLAB003) 

Connections 

RJ45: RLC Name RJ45: A-B Name 

1 TxB 1 A 

2 TxA 2 B 

3, 8 RxA - 24V 

4, 7 RxB - COMM 

5 TxEN 5 . TxEN 

6 COMM 4 SHIELD 

4, 7 Txt3 - COMM 

3, 8 TxA - 24V 
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CRIMSON SOFTWARE 
Crimson software is available as a free download from Red Lion's website or 

it can be purchased on a CD, see "Ordering Information" for part number. The 
latest version of the software is always available from the website, and updating 
your copy is free. 

DISPLAY 
This operator interface uses a liquid crystal display (LCD) for displaying text 

and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for 
lighting the display. The CCFL tubes can be dimmed for low light conditions. 

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon 
the amount of time the display is turned on at full intensity. Turning the 
backlight off when the display is not in use can extend the lifetime of your 
backlight. This can be accomplished through the Crimson software when 
configuring your unit 

FRONT PANEL LEDS 
There are three front panel LEDs. Shown below is the default status of 

the LEDs. 

TkEtrotiP7a6Eifto7piN"R-1 

FLASHING Unit is in the boot loader, no valid configuration is loaded.1 

STEADY Unit is powered and running an application. 

i%j...1=LPN.M111)(5i1 - .., 

OFF No Compact Flash card is present 

STEADY Valid CompactFlash card present. 

FLASHING 
RAPIDLY 

Com pactFlash card being checked. 

FLICKERING 
Unit is writing to the Compact Flash, either because it is storing 
data, or because the PC connected via the USB port has 
locked the drive.2 

FLASHING 
SLOWLY 

Incorrectly formatted Compact Flash card present. 

M.C.Rif: .. ,P --604 2' ; '''''' 

FLASHING A tag is in an alarm state. 

STEADY Valid configuration is loaded and there are no alarms present 

1. The operator interface is shipped without a configuration. After 
downloading a configuration, if the light remains in the flashing state 

continuously, try cycling power. If the LED still continues to flash, try 
downloading a configuration again. 

2. Do not turn off power to the unit while this light is flickering. The unit 
writes data in two minute intervals. Later Microsoft operating systems will 
not lock the drive unless they need to write data; Windows 98 may lock the 
drive any time it is mounted, thereby interfering with logging. Refer to 
"Mounting the CompactFlash" in the Crimson 2 User Manual. 

6 

TOUCHSCREEN 
This operator interface utilizes a resistive analog touchscreen for user input. 

The unit will only produce an audible tone (beep) when a touch on an active 
touchscrecn cell is sensed. The touchscreen is fully functional as soon as the 

operator interface is initialized, and can be operated with gloved hands. 

KEYPAD 
The G306 keypad consists of five keys that can be used for on-screen menus. 

TROUBLESHOOTING YOUR G306 
If for any reason you have trouble operating, connecting, or simply have 

questions concerning your new G306, contact Red Lion's technical support. 

For contact information, refer to the back page of this bulletin for phone and 

fax numbers. 

EMAIL: tcchsupport @redlion.net 
Web Site: http://www.redlion.net 
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BATTERY & TIME KEEPING 

A ' 
WARNING - EXPLOSION HAZARD - THE AREA MUST BE 

I KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/ 
REPLACING THE UNIT AND BEFORE INSTALLING OR 
REMOVING I/O WIRING AND BATTERY. 

A vvARN,NG_ EXPLOSION HAZARD - DO NOT DISCONNECT 
1 EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED 

AND THE AREA IS KNOWN TO BE NON-HAZARDOUS. 

A battery is used to keep time when the unit is without power. Typica 
accuracy of the G306 time keeping is less than one minute per month drift The 
battery of a G306 unit does not affect the unit's memory, all configurations and 
data is stored in non-volatile memory. 

A 
CAUTION: RISK OF ELECTRIC SHOCK 
The inverter board, attached to the mounting plate, supplies 
the high voltage to operate the backlight. Touching the 
inverter board may result in injury to personnel. 

CAUTION: The circuit board contains static sensitive 
components..Before handling the operator interface without 
the rear cover attached, discharge static charges from your 
body by touching a grounded bare metal object. Ideally, 
handle the operator interface at a static controlled clean 
workstation. Also, do not touch the surface areas of the 
circuit board. Dirt, oil, or other contaminants may adversely 
affect circuit operation. 

To change the battery of a G306, remove power, cabling, and then the rear 
cover of the unit. To remove the cover, remove the four screws designated by 
the arrows on the rear of the unit Then, by lifting the top side, hinge the cover, 
thus providing clearance for the connectors on the bottom side of the PCB as 
shown in the illustration below. Install in the reverse manner. 

7 

Remove the old battery* from the holder and replace with the new battery. 
Replace the rear cover, cables, and re-apply power. Using Crimson or the 
unit's keypad, enter the correct time and date. 

* Please note that the old battery must be disposed of in a manner that 
complies with your local waste regulations. Also, the battery must not be 

disposed of in fire, or in a manner whereby it may be damaged and its 
contents come into contact with human skin. 

The battery used by the G306 is a lithium type CR2025. 
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OPTIONAL COMMUNICATION CARD 
Red Lion offers optional communication cards for fieldbus communications. 

These communication cards will allow your G306 to communicate with many 
of the popular fieldbus protocols. 

Red Lion is also offering a communications card for additional RS232 and 
RS422/485 communications. Visit Red Lion's website for information and 
availability of these cards. 

CUSTOM LOGO 
Each G3 operator interface has an embossed area containing the Red Lion 

logo. Red Lion can provide custom logos to apply to this area. Contact your 
distributor for additional information and pricing. 

.51 (13) 
I 

'100';490W,g0 

Red Lion Controls 

20 Willow Springs Circle 

York PA 17402 

Tel +1 (717) 767-6511 

Fax +1 (717) 764-0839 

COMPACTFLASH SOCKET 
CompactFlash socket is a Type U socket that can accept either Type I or II 

cards. Usc cards with a minimum of 4Mbytes with the G306's CompactFlash 
socket. Cards are available at most computer and office supply retailers. 

CompactFlash can be used for configuration transfers, larger configurations, 
data logging, and trending. 

Note: Do not remove or insert 
the CompactFlash card while 
power is applied. Refer to 
"Front Panel LEDs." 

CompactFlash- 
Insert Face Up 

Information stored on a CompactFlash card by a G306 can be read by a card 
reader attached to a PC. This information is stored in IBM (Windows`t) PC 
compatible FATI6 fete format. 

NOTE 

For reliable operation in all of our products, Red Lion recommends the 
use of SanDiskl' and SimpleTech brands of CompactFlash cards. 

Industrial grade versions that provide up to two million write/erase cycles 
minimum are available from Red Lion. 

LIMITED WARRANTY 
The Company warrants the products it manufactures against defects in materials and worlonanship for a period limited to two 
years from the date of shipment, provided the products have been stored, handled, installed, and used under proper conditions. 
The Company's liability under this limited warranty shall extend only to the repair or replacement of a defective product, at The 
Company's option. The Company disclaims all liability for any affirmation, promise or representation with respect to the products. 

The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, and expenses 
arising cut of subsequent sales of RLC products or products containing components manufactured by RLC and based upon 
personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its emplo'yees, or sub-contractors are or 
may be to any extent liable, including witholit limitation penalties imposed by the Consumer Product Safety Act (Pl. 92-573) and 
liability imposed upon any person pursuant to the Magnuson-Moss Warranty Act (PL. 93-637), as now in effect or as amended 
hereafter. 

No warranties expressed or implied are created with respect to The Company's products except those expressly contained herein. 
The Customer acknowledges the disclaimers and limitations contained herein and relies on no other warranties or affirmations. 

Red Lion Controls BV 

Basicweg lib 
NL - 3821 BR Amersfoort 

Tel +31 (0) 334 723 225 

Fax +31(0) 334 893 793 

Red Lion Controls AP 

31, Kaki Bukit Road 3, 

#06-04/05 TechLink 

Singapore 417818 

Tel +65 6744 -6613 

Fax +65 6743-3360 
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4. Switchboard Works 
Test Results 
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J & P Richardson Industries Pty Ltd 

4.0 SWITCHBOARD WORKS TEST RESULTS 

File: inpr_Server/docsPsched/Masters.doc Revision 0 Date: 25 May 2001 
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 J. & P. RICI1ARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: jpir(a)jpr.eom.au 

SWITCHROARDISHEEMETAL 
JNSPECTEON CHECKLIST 

FormNo. F1018/2 

' CLIENT: /2 a ,A;/4/4-- ('(/47-ie JOB NO:..5 9,09...3 .? 
PRODUCT DESCRIPTION: .. DRAWING & SCHEDULE NUMBERS 

1 k -'7---',.4J AI 4 E 

CONSTRUCTION 
QUALITY 

COMPLIANCE 
wrm DRAwiNGs REMARKS OR 

ACTION. 
GOOD POOR YES. NO 

1. ., Folds 

2. Welds 

3. Edges/File 

4. Gauge 

5. Material . 

6. Ventilation Openings! Filter Bracket 
, 

7. Equipment Mounting Arrangement ,-. 

,---- 
$. Doors Stiffened 

9. Escutcheons and Lexan Covers 

10. Cable Saddles 

11. Grinding 

12. Door Stays Fitted ,- 

13. Earth Studs ... 

14. Rubber Retainer 

15. Drawing Holder ,-- 

16. Hat Sections - 
17. Locking Bars Fitted 

18. External Crevice Welded and Ground ,-- 

19. Legend Cards 

20. General Conditions Satisfactory .- 

21. Cabinet Clean .--- 

22, .ftib Name and Number Marked 

INSPEC BY: DATE: I.ED r_717-(>7 

AFFIX STATUS HERE Yellow Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspected/Tested Awaiting Rectification 

SP002 Hindes Street SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS930 Active 10/12/2014 Page 269 of 287



J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/8 

Page I of 6 

Customer Name: ?ris bcin -e 1,1/04-e/P 
Project: 1-4 t.i d PC 9 tv'ef /-41' 

JPR Job No: jvc 073s Item: ce4.4/ u9 -e_ Pup, i;ty cICAmta g f 0 2-0 
Constructed by: Tested by: p A- ,,,s.0 Date: C' b -' 
elkaYkIlis4 oWairir,,,,iikcirOlgis7 igiirtarat*WiterTho:" 

Main Functional Units Qty .-- Size Fuses/O/L I 

Fuse Fittings Qty ..--- Size .--- Fuse Size --- 
Circuit Breakers Qty - Size - 0/L 
Neutral Reqd ---- Size ....--- ID 
Earthing Checked Size ---- 
C.T.s Qty Rating 
Meters Qty ,--- Rating ,-- 
Contactors Qty Rating , Voltage --- 
Overloads Qty .-- Rating --- Function /- 
Relays Qty Rating .,- Voltage --- 
Timers Qty Rating .---- Voltage :."-- 

Control Switches Qty _.--- Rating -- Function --- 
Push Buttons Qty ..-- Rating ---- Function ,-- 
Pilot Lights Qty --- Rating --- Voltage !- 
Transformers Qty .- Rating Voltage e---- 

AFFN'F-13/Soft Starter Qty --- Rating i.- Function :,--- 

DC Supply Qty - Rating .- Voltage .-- 
Terminals Qty _..- Size --- ID 
Engraving Qty --- Size _-- ID .,-- 
Cabling 1 Type ..--- Size 0.-- ID --- 
Busbars Type Size ID 

- Escutcheons / Shroud- Type Material IP rating . 
S.A. Metering CTs Qty M..-- Rating 
S.A Metering Links Type 
S.A. Meters Type Size 
JPR Label Fitted -- Stamped Safety Stkr ,--- 
Legend Card Qty - Correct .- 
PLC/Telemetry Qty .-- Size e"-- 

Power Monitor Relay Qty Rating Function 
:0,* C.. 4 1. 0 0,71r -* ,'..;`1" - --.7w- '-'''' ,i...,. .::4:4,. : 

IP Sealing Rating --- 
Door Latches/Hinges Qty --- Type ..-- Operation 
Ventilation Required ..--- Type .,- Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ---- Control p- Result _,--- 

Busbar System Clearances Joints ID 
Earth Continuity Body to E - Doors to E --- Panels to E "-- 
Cubicle Cleaned 
Paint Finish Intact .-- 
Polarity Check R- R .- W- W B- B ,'-- 
Function Power ,-- Control s"--- PLC/Telem 
Continuity Check R- R e-- W- W ..--- B-B ...- J N-N I / 
Mmen .."4"-' -4. - 

-rp-1.e tn e,i I . u A ; 11/4 1 6 -b 4. S ,oc/ A , A "14 (2,, e Wofor ye.), / 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 327i 3623 
E-mail: jprgjpr.com.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F1019/8 

Page 6 of 6 

Customer Name: e r i 5 ban -e tit/4 k. r 
Project: H rel. deS 91.-ee i-4;f 4 
JPR Job No: kA ?OF 3 3 Switchboard: S't.Q.3,,, 1)71,,,;9 qo 0;7 $Tio W, 
Constructed by: T R , e /. e", .-- Tested by: el Sae' Date: thl /o 6 

From To Red White Blue Neutral 

Sketch: 

"* ' 'WIT AMIN Mxi-olv WAVY - 

Designation 1000 V Test (MCI) 2.5 kV Test ( lmin ) 1000 V Test (M)) 
Red to Earth i k C---,c) 

White to Earth 1-4, 0 0 
Blue to Earth a a 0 
Neutral to Earth 
Red to White f:.4. v C 
Red to Blue L4 0 o 
White to Blue tk 6 0 
Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form No. FI019/8 
Page 5 of 6 

Customer Name: B /1( ci "bri 01 -e 14/c, e e-- 
JPR Job No: 0 3 Item: Al Ai Cit=> S L ° 0 0 
Constructed by: 7 ( .-e c...1 Tested by: U.- Fri co C Date: It Ci 6- 
Test Unit Megger RCDT330 - Other 

t ', a r 1 ' 
-Nr"...'uWelit . - _ en 

. 
, 

..-. ... 

Comments 

a I ) It To 2.-S.- Ft 571., ,Ck 

a t t iv 30 2<' ,f, C0 i ..o,- 

62- 1 ( 6 ;© 2 civ, A & '0 - .' 
62 i 2- 30 2.3 2 ?, c 

Q.13 cc, 2 3' a -r..- 7 

Comments:- 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No. F1019/8 

Page 3 of 6 

Customer Name: get SI avi ,e- U/Q)pc- project:g ' ciai_Si et i. 0 I. -g,e it_tQt,4&:2Q c,in 41 W 
JPR Job No: M coq 3 Item: Drive: 1 rg, ;2_ 

Constructed by: 7 P-tr-e-7 Tested by: r. -__ - E- so f- Date: dial., (cs 

Drive Type: 

Drive Rating: 

Drive Setup Details: 

Parameter Setting Function 

0 - TL t9 Xi 

0 LI- I tv s if 
cf-L. 6? 4 

et LI r 3 7 c5- trill 

All other parameters are default settings. 

Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. Fl 019/8 
Page 2 of 6 

Customer Name: Frl s h on ...e_ tvc,)C -r- 
Project: iltimoig^S cic r eet 4.4.7 ja PO 2.(:2 
JPR Job No: , 4 o 4 Item: ^, , 0 Drive: 
Constructed by R_ -e Tested by ,t,.-/VSOP__ Date: . 

It? --efelarir: :t. .: _fi ont7ralif-INIC!VOM.94- nts.4 -., P lk ' ' ' -,.., 

Main Functional Unit/s: Qty l Size ...-- Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty ...---- Size ..-.,---- 0/L 
Neutral Reqd ....--- Size - ID .' 
Earthing Checked ,.--- Size ---- 
C.T.s Qty S- Rating - Function ---- 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty ,--- Rating .--- Voltage -.."-- 
Overloads Qty Rating Function 
Relays Qty . Rating ...--- Voltage .---- 
Timers Qty Rating Voltage 
Control Switches QtY .,,..- Rating - Function ,- 
Push Buttons Qty ,------ Rating ....-- Function ,--- 
Pilot Lights Qty ..--- Rating .---- Voltage ./- 
Transformers Qty Rating Voltage 
ATT Qty Rating Function 
VFD Qty Rating Function- 
Soft Starter Qty ---- Rating ,---- Function ----- 

Terminals Qty .--- Size --- ID .,--- 

Engraving Qty ..--- Size ...-- ID e---- 

Cabling Type ,--- Size --- ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type - Material --- IP rating ---- 
Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 
OPRO716 m-k,I.:' 4 . y . ,z,.. 

...,- 
tt 

EP Sealing Rating 
Door Latches Qty ,..--- Type .--- Operation ----- 

Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ....-- Control ---- Result 7 
Polarity Check R - R -- W - W B - B ...- 

Continuity Check R- R ,-- W- W - B-B --- I N-N I--- 
Partially Checked Circuits - Point to Point 

I I 

,..- .,.-, 
. .. , 

.. 

-&,'".4. ^. :'.';:. 'T. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 

Page 2 of 6 

Customer Name: 44-Pi-- fi r i 5 lc/rt-0 ./ 
Project: I-4 ,,,,it.s ,61-,-,,,, Li rd I P 0 7-o 
JPR Job No: Nk- q 09 7 

,S 
Item: re. if: ,y/ ,o.: fii y Drive: 

Constructed by 7 . J ( I Tested by: "F-... F-090.-- Date: 6- i c 
I - 4 . ....tit:1U 1W,_, .1a, ' - --IMP3Lrllh.tb1411M'XiWdk, ,,,SWIARTIki ' : 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty -- Size Fuse Size ,,,---- 
Circuit Breakers Qty Size 0/L 
Neutral Reqd Size ID 
Earthing Checked --- Size ---- 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function 
Relays Qty ---- Rating ..--- Voltage --- 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformers Qty Rating Voltage 
A-1=f-- PC-- 4... i 4/ Qty Rating ,--- Function ./ 

ii VFD 1 Qty Rating- Function- 
Soft Starter Qty Rating Function 
Terminals Qty ...--- Size ----- ID / 
Engraving Qty / Size ---- ID / 
Cabling Type /- Size --- ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type Material IP rating 
Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 

IP Sealing Rating 64,--- 

Door Latches Qty ---- Type --- Operation /- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power Control ...--- Result 
Polarity Check R - R W - W B - B 
Continuity Check R- R W- W B- B 1 N- N I 

Partially Checked Circuits - Point to Point 

I I 

:tn.:, , ' 
- ":. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 
Page 2 of 6 

Customer Name: 13 ri 5 ho,, -r 1,1./Gor" 
Project: H I i1C'A&S '1.-/, e-et toiV, g W 
JPR Job No: \ GO q ?3 Item: Ce).>,,,?,,,,, /,:_c..7*,,,, Drive: 
Constructed by: T R. I Tested by: a -hsc::ge-- Date: 6. 1, n z 
vott icU, Y 

ap,.4: - 1 iMOV-WitWO, c ': e is _strife 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty ----- Size .--- 0/L 
Neutral Reqd ....--- Size ------ ID .--- 
Earthing Checked 4.0-- Size / 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty --- Rating --- Function --- 
Contactors Qty ....--- Rating --- Voltage --- 
Overloads Qty ---- Rating ,-- Function ,--- 
Relays Qty ./'--- Rating ,-- Voltage ,,--- 
Timers Qty ---- Rating ----- Voltage .--- 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformers Qty .....- Rating Voltage .--- 
ATT Qty Rating Function 
VFD Qty Rating Function- 
Soft Starter Qty Rating Function 
TerMinals Qty .,/ Size .1,-- ID e---. 

Engraving Qty ..--- Size ID 
Cabling Type Size j- ID --- 
Busbars Type Size ID 
Escutcheons / Shrouds Type ..------ Material .- IP rating 
Earth Leakage Unit Qty Size Function 
Remote I/0 Unit Qty Size Function 

iiiii* . - .. 

IP Sealing 
-,,,A-.1,. 

Rating 
1,-; ,A.Vii. . . . . ' 

--t. 
'.' k. -Id - ' - - -' 

Door Latches Qty -- Type ----- Operation ..,-..-- 

Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ...- Control ..-- Result .---- 

Polarity Check R - R ..----- W - W - B - B - 

Continuity Check R- R ---- W- W i-=--- B-B ----- I N-N 
Partially Checked Circuits - Point to Point 

I 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr @jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 
Page 2 of 6 

Customer Name: Pp t C h0r 1.4./aPr ., 
Project: i-i tncle s 5 A. s e ko 1 -f!19. 
JPR Job No: A,$. Ci' q .1 Item: p,, 3 0.1 R.- Drive: 
Constructed b : Tested b : - , .., Date: c 

- P 7-4fitS ' &",11-3. i o 1 liA en . p cdic 
Main Functional Unit/s: Qty .-- Size --- Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty ---- Size ,,--- 0/L 
Neutral Reqd .--- Size ---- ID 
Earthing Checked .---- Size ..--- 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function 
Relays Qty ---- Rating .---- Voltage -- 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformers Qty Rating Voltage 
ATT Qty Rating Function 
VFD Qty Rating Function 
Soft Starter Qty Rating Function 
Terminals Qty Size ID 
Engraving Qty .,---- Size ID .../ 
Cabling Type - Size .---- ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type .,./ Material ---- IP rating ."-- 
Earth Leakage Unit Qty ..--- Size - Function / 
Remote I/O Unit Sty Size Function 

erier s V - ' ' t., ' P;-;'55.1 

IP Sealing Rating --- 
Door Latches Qty _.-- Type --- Operation ../- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power "---- Control ,-- Result 
Polarity Check R- R -- W- W --- B- B '- 
Continuity Check R- R -- W- W ---- B - B --- I N- N I/ 
Partially Checked Circuits - Point to Point 
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FILE: EMC0381/131, 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

Long cotton clothing Er YES 

Insulating work gloves in test Er YES 

I i ".., 
Insulating mats / covers in test Er YES 

Switchboard rescue kit in test Er YES 
f ignatu e) 

TASK Isolation points identified and accessible 8--- YES 

Work area clear of obstructions Er YES 

LIVE LOW VOLTAGE WORK Unauthorised access prevented to work area 0- YES 

P.P.E. is fit for purpose Er YES 
.... 

Test equipment is fit for purpose IT YES 

Written authority to proceed has been obtained from @ YES 
a person-in charge 

TESTING SWITCHBOARDS JPR authorisation to conduct live work is current Er YES 
AND CONTROL PANELS 
WITHIN OUR Approved dedicated power supply only used for Er YES 

MANUFACTURING 
testing. 

PREMISES 
Approved dedicated power supply in current test Er YES 

OPTION (A) RCD protected outputs used at power supply Er YES 

> RCD protection checked daily prior to use Vf YES 

> Safety Observer / is not required @ YES 

OPTION (B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

0 YES 

0 YES 

> Safety Observer is in attendance 0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: l.z 2. 3. 4. 5. 
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FILE: EMC0381/81., 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 

AUTHORISATIONS 

Authorisation from person in 
charge 

TASK 

PERSONAL PROTECTIVE EQUIPMENT 

Long cotton clothing YES 
Insulating work gloves in test 8-- YES 

Insulating mats / covers in test 14' YES 

Switchboard rescue kit in test Et' YES 

Isolation points identified and accessible 
Work area clear of obstructions 

:LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety ObserveN/ is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YES 
9- YES 

0- YES 

U.- YES 

C4-- YES 

Cir YES 

er YES 

0- YES 

er YES 

9- YES 

ld YES 

Er YES 

O YES 
O YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 
1 

2. 4. 
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FILE: EMC0381/13L 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSTS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

I .. 
Long cotton clothing Er YES 

Insulating work gloves in test 8-- YES 

Insulating mats / covers in test 0-- YES 

Switchboard rescue kit in test @ YES. 
ignatule) 

TASK Isolation points identified and accessible 
Work area clear of obstructions 

0- YES 
g- YES 

LIVE LOW VOLTAGE WORK 

... 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person-in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety ObserverIc / is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Pr YES 

Fr YES 

0' YES 

Ef- YES 

GY YES 

t YES 

Ir YES 

Er YES 

Er YES 

Er YES 

0 YES 

YES 

0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: .. 1. 2. 3. 
- 
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DAILY RISK ASSESSMENT 
FOR 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN. JPR MANUFACTURING PREMISES BY 
AN INDEPENDENT BODY 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP 

AUTHORISATIONS MINIMUM PERSONAL PROTECTIVE EQUIPMENT 

JPR induction completed 
Authorisation from JPR person in control 
to perform live work 

Independent body employee 
Qualifications in accordance with 
requirements of Electrica Safety Act. 

(EAS 
3'/?ES 

- 

DYES 

Long cotton clothing ti7, YES 

Insulating work gloves in test Rr YES 

Insulating mats / covers in test EV YES 

Switchboard rescue kit in test [l/YES i ar 

Note:- Items 2,3,4 are to be supplied by the 
body and submitted to JPR for 

inspection prior to initial use 

(SignatUre) 
JPR Person in in Control 

9" . 
HAZARDS 

CONTACT WITH LIVE LOW 
VOLTAGE 
ELECTRIC SHOCK 

. BURNS 

Isolation points 
Work area 
Unauthorised 
Barriers and 
P.P.E. is fit 

Test equipment 

Authority 

CONTROL MEASURES 

identified and accessible 
clear of obstructions 

access prevented to work area 
signage provided by independent body 

for purpose and in test 

is fit for purpose and in test 

to proceed has-been-obtained-from-JPR-person- 

body authorisation to conduct live work is 

required to support evidence) 
dedicated power supply only used for testing. 

dedicated power supply in current test 

outputs used at power supply 

checked daily prior to use 
,, 

/ is not required (Competent safety 
supplied by independent body for duration of 
documentation required to support evidence) 

protected outputs used at power supply 

in control prior to use 

is in attendance (Competent safety 
supplied by independent body for duration of 
documentation required to support evidence) 

V YES 
W- YES 
U" YES 

V YES 

d YES 

El/ YES 

27 YES 

Er YES 

El YES 

gi YES 

07 YES 

0 YES 

YES 

0 YES 

0 YES 
. 

in control 
Independent 
current (documentation 
Approved 
(JPR supplied) 
Approved 

OPTION 
(A) RCD protected 

> RCD protection 

> Safety Observer/it 
observer 
live work, 

OPTION 
.(13) Non RCD 

> JPR person 

> Safety Observer 
observer 
live work, 

I understand and am fully aware of the requirements of this job safety analysis. 

ALL INDEPENDENT BODY EMPLOYEES ON SITE PERFORMING LIVE WORK TO SIGN 

Signatures: 
- _ :- ....,...--------. 

Name Printed: 1/4,,:k_L-,._,,LA. c.. P7/46.s.)&- 

Date: ..z:b , k l - -.:._ :///0 6 
EMC697/SS 
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amil5. "As Constructed" 
Drawings 

OD 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
A.B.N. 23 001 952 325 tic. No. 756 DOCKET No. K 

ELECTRICAL CONTRACTORS and ENGINEERS 
TELEPHONE: 3271 2911 (All hours) 114 CAMPBELL AVENUE - WACOL, BRISBANE Q 4076 

CUSTOMER: 

ADDRESS: 

1--/ o-) 

DAY: 

DATE: (71-7 / I I io (c) 

EMP. No. J gO , 

0717 

Job 
No. 

M S I 

9 9 :._-2 

WORK START TIME 
NORMAL I 7C-C. 

RISK MANAGEMENT HAS BEEN CARRIED OUT IN ACCORDANCE WITH: RISK ASSESS [SAFETY PLAN co' 

I have carried out the work listed & I confirm it complies with 

Good Work Practices, Our Quality Goals & to Customer's Satisfaction. 

1765 i /9-tks 

Ruf.) g(.es -71Pb- 

FIG-c,D eaolPeviersi 

Tegti4 

e4o-yt 

Customer's Authorisation 
for live work: 

Customer's Signature 

m 

WORK 

TRAVEL 

7 0_0:ro 15--;00_ 

To 

Employee Signature: 
vnI411 

(Soo To 1 5-3,,c) 

To 

SERVICE CALL - APP BY - 

REPORT PROMPTLY ANY 

CONDfTION LIABLE TO 

CAUSE AN ACCIDENT 

REMEMBER 

YOU ARE or RESPONSIBLE 

FOR YOUR SAFETY 

HRS. MIN. 

To C-0 
To 

ENDORSEE - 

CALL OUT - COST SECTION - 
SERVICE 

FOLLOW UP CA SS 

DRIVER FATIGUE MANAGEMENT 
UNIT No. Over 12 Tonne GVM 

Driving Time Driving Time Total 
Hours Start Finish Start Finish 

Fain No. F1024/4 February 00 C CA.PrOt 2005 

CERTIFICATE OF TESTING & SAFETY 

I certify that the electrical work fisted has been tested in accordance with the 
presabed procedure and that such work canpfies in every respect with the 
requirements of the Electrical Safety Rectilation 2002. The electrical equipment 
listed to the extent that it is affected by the above electrical work is electrically safe. 

Certificate of Competency No: 

Signature of Electrical Mirka,: 
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J & P Richardson Industries Pty Ltd 

5.0 "AS CONSTRUCTED" DRAWINGS 

File: /L1pr_Server/docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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