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J & P Richardson Industries Pie Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Sewerage Pumping Station No.SP271 electrical 
equipment supplied by J & P Richardson Industries Pty Ltd in mid 2010. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
a Master Programmable Logic controller (PLC) / Radio Telemetry Unit (RTU) which 
receives level signals from the Level Measurement System in the wet well / Electronic 
Level Relays / Float Switches. 

Manual operation control of the station is available by means of the selector switches on the 
switchboard. 
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J & P Richardson Industries Pty Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

The station can be operated either automatically or manually with mode selection being 
made by means of the mode selector switches mounted on each pump section of the 
switchboard. These selector switches are designated with the following mode selections 
AUTO-OFF-MAN. 

2.2 Manual Control 

Each pumping unit can be run in manual control from the motor control centre by: - 

a). Selecting the "MAN" setting on the "MODE SELECTOR SWITCHES" as described 
in Clause 2.1. 

b). Starting by "START" pushbutton. 
c). Stopping by "STOP" pushbutton. 

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

2.3 Automatic Control 

For automatic control of the station: - 

a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the "AUTO" 
position. 

b). The "DUTY SELECTOR SWITCH" should be set to provide the desired pump 
operation sequence. The "DUTY SELECTOR SWITCH" is marked:- 

1-2; 2-1 

The pumps should be alternated at regular intervals to ensure that each pump unit has 
a reasonably equal running time. The total running hours of each pump unit is 
displayed on the hourmeter located on each pump section of the switchboard. 

c). The automatic duty selection is done via the PLC software. 
d). The automatic starting, & stopping of the pumps is controlled by signals from the 

Master PLC. 

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

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset 
by the level in the wet well. In the event of the duty pump not being capable of supplying 
enough flow to continue draining the wet well and the well level rises to a second preset 
level, then the Standby Pump unit will automatically start, to provide additional pumping. 
The supplementary pump unit also takes over for the respective pump duty on the 
occurrence of one the Duty Pump unit failing. 
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J & P Richardson Industries PO, Ltd 

3.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION 
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6 TERASAKI 
in...ow. in Prmrreinel recilitotov 

Tern eak MCCB's 

Thermal magnetic type 

S125NJ 

36kA 
Current rating: 12.5 - 125A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 

Voltage Icu Ics 
AC use 380/400 36 36 
DC use 250V 25 19 

Trip unit: 
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 

Dimensions (mm) 
Poles 3 4 
H 155 155 
W 90 120 
D (less toggle) 68 68 
Toggle cut-out Standard DIN 

Ampere 
Rating 
NRC 

Adj. Ir 1) 

Min - Max. 
Adj. /rn it 
Min - Max. Cat. No. 

20 12.5 - 20 120 - 240 5125 NJ 3 

S125 NJ 4 
20 
20 

32 20 - 32 192 - 384 5125 NJ 3 32 
S125 NJ 4 32 

50 32 - 50 300 - 600 S125 NJ 3 50 
S125 NJ 4 50 

63 40 - 63 378 - 756 S125 NJ 3 63 
S125 NJ 4 63 

100 63 - 100 600 - 1200 S125 NJ 3 100 
S125 NJ 4 100 

125 80 - 125 750 - 1500 5125 NJ 3 125 
S125 NJ 4 125 

1) NRC: Nominal rated current 
Adj. Jr Adjustable thermal setting 
Adj. im: Adjustable magnetic setting 

Replaces: XS125M1, Note: check exact ratings or dimenions to suit your application requirement 

Pnce Schedule T2 9 
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TEME3REAK 2 MCCBs = 
I r-----1 1 MI 

OPERATING CHARACTERISTICS 

THERMAL MAGNETIC CHARACTERISTICS 
125A Frame MCCBs 

Time/current characteristic curves 

E125-NJ, S125-NJ, S125-GJ 

Magnetic trip current 

1), . 

(A4 

125 

32 

(A) 

15001000 
1200±240. 

756±151 ". 
.600t120 
384±77 . 

240±48 

. . 

50 .... . 

-50'125A1min) 

0.2 

.1 
.08 
0.00 
0.05 
0.0+ 

0.02 

0.000 - 
40.cos ' 8206 § § § § § 

r.NcIrniLiasglanbiz,setra,ping r8ngel 

.11E1.11P1 
Ratild:CuiliniMMEME 

Time/current characteristic curves 

H125-NJ, L125-NJ 

Magnetic trip current 

' (Ar 
1500±300 
1200±240 

50 
32 
20 ; ,! 

756+151 
. 600±120 

384±77 
-240±48 

,Percent Rated Current 
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TEMBREAK 2 MCCBs 

OPERATING CHARACTERISTICS 
LET-THROUGH PEAK CURRENT CHARACTERISTICS 
S125-NF. 240V AC S160-NE 240V AC. 

tornbreak 2 

2.000C 
MOat Or through peak 

8;7., 
" 

10 o _ 30 50 CO ZOO 300 

Prospective short circuit current in RMS sym.(kA) 

E125-NJ, S125-NJ, S125-GJ. 440V AC. 

nin.i, :s.,1;;eat... 2: :'. ''. . . 

teenage- 331301inCtrlisind.44 0CC 
Clan type Mar 12e:-Itrol4l Peek <-.1ns.: 
Wowing NO Ata5110 

.. . . . 

. . 

I ] I 

0.3 

:7,:::..,$)1,Aise04,?, 9,,,.5V 

5 Le 30orro%V, it, 
.11 e 50kAPI10V 

1 

I I I 

. 

. . 

3 S IC 20 30 10 loo 200 303 

200 

20 

10 

OS 

flarge,, ", .Terni.vak 2 

I 

Volteeet, 0' 10 W1OV,AC "tt : t 11 

Cl., '...,'1.1or-Leo0-o. crt. peak current . 

2 3 5 10 20 30 200 300 

Prospective short circuit current in RMS sym.(kA) 

S125-NJ, S125-GJ. 690V AC. 

10 

5 

:nano. :a- moo.. 
voltaye 3. .,rr.0 
C.o. Prim Mar I: t....,,c pear 
'Daonne Ma; 

I 125A-50A 
I 1 fl 

3. 

2 , 

Prospective short circuit current in RMS sym.O<A) Prospective short circuit current 0 RMS sym.(kA) 
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TERASAKI 
iffalMthIll in P....tectiun 1.rimeleqr 

TEMBREAK 2 MCCBs 

INSTALLATION 
INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM) 

Model 

E125 

S125 

Type 

NJ 50 

NF 50 

S125 NJ 50 

S125 GJ 75 

B1 B2 C D E 

10 10 0 25 11) 

10 10 0 ! 25 '(1) 

10 10 0 25 *(1) 

45 25 0 25 *(1) 

H125 l NJ 100 80 60 0 50 11) 

L125 NJ 100 80 60 0 50 (1) 

S160 

S160 

H160 

L160 

E250 

S250 

NF 50 

NJ 50 

GJ 100 

NJ 100 

NJ 100 

NJ 50 

NJ 50 

S250; GJ 100 

40 30 0 25 11) 

40 30 0 25 11) 

80 60 0 50 11) 

80 60 0 50 : 11) 

80 . 60 0 50 . 11) 

40 30 0 25 *(1) 

40 30 0 25 11) 

80 30 0 25 11) 

S2507. PE 100 80 60 0 50 11) 

H250 

H250 

NJ 100 

NE 100 

L250 NJ 100 

80 60 0 50 , 11) 

80 60 0 50 11) 

80 ' 60 0 50 ' *(1) 

E400 

S400 

S400 

S400 

S400 

H400 

H400 

L400 

L400 

E630 

S630 

S630 

GJ 100 

GE 100 

NJ 120 

NE 120 

NJ 120 

NE 120 

NE 120 

CE 120 

I GE 120 

80 40 

120 80 0 

120 80 0 

120 80 0 

120 80 0 

100 80 0 

100 80 0 

100 80 0 

30 11) 

30 11) 

80 11) 

80 *(1) 

80 *(1) 

80 11) 

80 11) 

80 11) 

80 11) 

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover. 

page 78 Teingreak Beyond the Btandardrm 
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TEMBREAK 2 MCCBs 
L. 

INSTALLATION 
TEMPERATURE RATINGS & DERATINGS 
Calibration Temperature: 45°C 

MCCB Type Connection QatingLat,calibration 
tern-elatune 50°C) 

E125-NJ 
S125-NJ 
S125-GJ 

H125-NJ 
L125-NJ 

Front 
Rear 

Plug-in 

Front 
Rear, 

Plug -in 

20A 
32A 
50A 

Ftated,Curnan 
- , 50°C 55°C 60 °C 65°C 

19 18.5 18 17.5 
31 30.5 30 29 
48 45 43 41 

63A 60 57 55 52 
100A 97 94 90 87 
125A 121 117 113 109 
20A 19 18.5 18 17.5 
32A 31 30 29 28 
50A 48 47 45 44 
63A 61 59 57 55 
100A 97 95 92 89 
125A 121 118 114 111 

S160-NJ 
5160-GJ 

I-1160-NJ 

Front 
Rear 

Plug-in 

FrOnt 

Rear:' 
Plug-in 

20A 
32A 31 30 29 28 -- 
50A 
63A 

19 18.5 18 17.5 

48 46 44 42 
61 59 57 55 

100A 97 94 91 88 
125A 121 117 113 109 
160A 156 151 146 141 

160A 156 151 147 143 

E250-NJ Front' : 

Rear 
Plug-in 

. E250-NJ. 
.:5250,NJ 

S250-GJ 
H250-NJ 
L250-N.1 . 

Front 
Rear 

Front 
Rear 

Plug-in 
Front 
Rear 

20A 19 18.5 18 17.5 

32A 31 30 29 28 
50A 48 46 44 42 
63A 61 59 57 55 

100A 97 94 91 88 

125A 121 117 113 109 
160A 156 151 146 141 

250A 243 235 227 219 

160A 

250A 

156 151 147 143 

244 237 230 223 

E400-NJ 
S400-CJ 
S400-NJ 
S400 -GJ 

..iFront 
Rear 

Plug-in 

250A 244 237 230 223 
400A 390 380 369 358 

H400-NJ 
L400-NJ 

Front 
Rear 

Plug -in 

250A 
400A 
250A 
400A 

243 237 230 223 
390 381 371 361 

243 237 231 224 

392 384 376 368 

Calibration Temperature: 30°C 

MCCE3 Type Connection Ratingiatcalibralion Ratedleurrenf A 
T e tern erature, 30, ) 35°C 40°C 45°C 50°C 55°C 60`t., OS-A, 

H250-NJ Plug-in Conn 250A 244 236 225 219 209 200 190 
L250-NJ 

MCCES Type. - 

R.- 

Rateel:Current; 
30°C 35°C 40°C 45°C 50°C 55°C 60°C 65°C 

S250-PE Front 25uA 250 250 250 250 237.5 225 200 200 
H250-NE Rear 

Plug-in 250A 250 237.5 225 225 200 200 157.5 157.5 
S400-NE Front 250A 250 250 250 250 250 250 225 200 
S400-GE Rear 400A 400 400 400 400 400 380 360 320 

Plug-in 
- H400-NE Front 250A 250 250 250 250 250 250 225 200 

L400-NE Rear 400A 400 400 400 400 400 380 360 320 
Plug-in , 250A 250 250 250 250 250 250 225 200 _ 

400A 400 400 400 400 400 380 360 320 
E630-NE Front 630A 630 630 630 630 598.5 598.5 567 504 
S630-CE Rear' 
S630-GE 

Beyond the StandardTM 'TeittBreak Oege fit 
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' tA 

I 

TEMBREAK 2 MCCBs 

DIMENSIONS 
E125-NJ, S125-NJ, S125-GJ 
ASL: Arrangement Standard Line 

Handle Frame Centre Line 

Front connected 

3P 

ebr 
remove e 

a To 

60 
90 

Moumin 

4P 

hole A A 

130 

90 
120 

)48 son 

Preparation of conductor With terminal bars 
(optional) 

c9 

17(max.) 
4 max.* 

M4x0.7 
Mounting screw 

08.5 
3P 

16 

n 
3.2 

27.2 

4P 
27. 

Drilling plan 

39 

[30 

49 

30 

Rear connected 

Mounting late 

over p max. '1 
Conductor :? 

Stud can be 
turned 45°or 90° 

rim7,54X0.7 

oun ing 
screw 

Drilling plan 

3P sP 

lii 

Panel cutout 
(Front view) 

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

Front connected with Motor Operator 

3P 4P 

Inter le barrier 
(removable) Mounti 

A A 

hole 154 

Front panel 

M8 screw r 

Preparation of conductor Drilling plan 

o9 

i7(max.) 
max.t5 

3P 4P 

0 ralin. knob 

Connector Mounting screw 

max.) 

Rear connected with Motor Operator 

Opoatirg Mob 

154 

Front not t2 
}/(191' jiiNina x. t . 

plate 

Pad 

Connector plug 

28 max.) 

Stud can be 

M4X0.7 
Mounting 
screw 

3P 

Drilling plan 

4P 

td 

ate 
M4X0.7 

A4'4 x0 7 
apped hole 

Panel hinge v el hirle position (hatching area) 

Panel cutout 
(Front view) 

4P 

hi 

!F. 

45 

no 

Panel cutout dimensions shown 
give an allowance of 1.5mm 
around the handle escutcheon. 
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TEMBREAK 2 MCCBs 

APPLICATION DATA 
SELECTIVITY (DISCRIMINATION) AND CASCADE 

Selectivity 
The principle of Selectivity (Discrimination) is based upon an analysis of several 
circuit breaker characteristics. These include time-current (tripping) curves, 
peak-let-through current (I,A) and energy let-through (Pt). 

The figures stated give the maximum selectivity level with the two nominated 
breakers in series under short-circuit conditions. For an indication on selectivity 
under overloads refer to the circuit breaker tripping/characteristic curves, or use 
the NHP Tem Curve selectivity analysis software package. 

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

Cascade 

Cascading is achieved by using an upstream device to assist (back-up) a 

downstream device in clearing a fault current. This principal is necessary should 
the downstream device be required to clear a prospective short circuit current 
greater than the devices' breaking capacity. 

In most cascading applications it is generally necessary for the upstream breaker 
to trip (unlatch), as well as the downstream breaker to give adequate back-up 
protection. As such, cascade is commonly used in feeding and protecting 
non-essential loads, such as basic lighting. 

For more information on selectivity and cascading please refer to the latest NHP 
Part C catalogue. 

ein#,./wak Beyond' theStandardTm 
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Selectivity & Cascade Tables 
@ 400 / 415 V 

Upstream 
MCCBs 

Downstream kA 
MCCBs (RMS 

LLI 

O 

CO 

70 125 

LLI 

50 

0 

70 125 

LLI 

200 

(MO 
LLI 

36 50 

El 25NJ .1 25 25/25 

35735 

65/65 

25%65 

36/85 

654125 

:25%36 

36/50 

50150 

25/50 

36/65 

55170 

25'165 

36/85 

65/125 

'25/85 

36/125 

65/150 

25/36 

36/36 

36/35 

25/25 

36/36 

50%50 

S125NJ -^ 36 

S125GJ 65 

H125NJ - 125 70/.70 125/125 50/50 70/70. 125/125 125/200 36/36 50/50 

S15ONJ 36 136%50 36%65 36/85 36/125: , 36/36 36/50 

S t6OGJ ' 65 , 1 50/50 65/70, 654125 65/150 .36/36 50/50' 

H16ONJ 125 
I 

l 125/125 125/200 36/36 50/50 

E25ONJ 25 25%65 25/85 25/36 25/25 

S25ONJ , 36 .' ;36/85 '36/125 36/36 36/36 

S250GJ 65 
3 

65/025 654150 36/36 50%50 

S250PE 70 i 40/125 70/150 36/36 5000 

H25ONJ 125 d 
s 

125/125125%200 36736 50/50 

H250PE - 125 125/125 125/200 36/36 50%50 

E400NJ : 25 10/25 10/25 

S400CJ 1 36 1 10736 10/36 

6.400NE 50 10/36 10/50 

S400NJ . 50 
I - 

10/36 10/36 

S400GJ 70 1 ; 10/36 10/50 

11400NJ 

-.1460TE 

125 

125 

4 10/36 

. 10736 

10/50 

10%50 

E630NE 36 

E630CE 
. -....._. 

S630GE 

XS630QJ 

50 

70 

45 

I 
1 

- 7- 

1 

- 
; 

XS63ONJ 65 

XS630PJ 85 
1 

XS630SE 50 

XH630SE 65 c 

XH630PE 65 . 

XS8OONJ 65 

XS800SE 50 

XJ800PJ 85 

X H800S 65 : 1 1 

XH800PE:: 65 

XS1250SE 65 

X S1600S E 85 

tj 
Selectivity/ Cascade 

LLI 
C.2 

(91 

CO = 
70 

LLI Z 

I- 
125 

LLI 
CO 

k 
50 

W N 

X 
65 

L.L.1 Z 0 0 
1- 

125 

CA 0 
.2 
C. 
CO x 
85 

0 
II! 
CSI r I- 

125 

O 
.2 
CO x 

100 

O 

CO, x 
85 

0 0 
CO 
o4 
<el x 

85 

25/50 

136/65 

25%25 

:: 36%36 

25%36 

36/50 

25%36 

36/36 

25/65 

36/36 

25125 

36136 

25%25 

36%36 

25/25 

36/36 

25/25 

36%36 

25/25 

36/36 

65/70 .65/65 65/50 65%65 65/65 65/65 65/65 "65765 65765 65/65 

70/70`.70/70 50/50 65/65 65/65 85150 85%50 100%100 85/85 85/85 

.36/50 36%36 36%36 35/36 36/36 36/36 36736 

65/70 65/65 50%50 50165 50/65 65/65 65/65 65/65 65/65 
, 

65/65 

75/70 70/70 50/50 50/65 50/65 85165 85165 100/100 85/85 85/85 

25/50 :25/25 25/25 25(50 25/50 25%25 25/25 25%25 25%25 25%25 

36/65 36/36 36/36 .36/36 36/36 .,35/36 36/36 36/36 36/36' 36%36 

65770, 65/65 50750 50/65 .50/65 ':65/65 65/65 65%65 65(65 65%65 

70%70 70/70 50/50 50765 50/65 '70%70 70/70 70/70 70/70 70%70 

70/70 '70%70 50/50 50/65 50/65 85/85 85%85 100/100 85/85 85/85 

70/70 70/70 50%50 50/65 50/65 85/85 85/85 100/100 85/85 85%85 

10/50 10/36 25/25 25725 25136 ' 25/25 25/25 25136 25%25 ',25/25 

,.,k1,0765. 10/50 .25/36 25/36 25/50 36/36 36/36 36/50 36136 36736 

1i.10/50 , .10750 -;25/50 25%50 25/50 5000. 50/50 50/50 5D/50 ,50/50 

10/70 10/65 25/50 25/50 25/65 50%50 50/50 50/65 50/50 50%50 

10770 10%70 25/50 25/50 25%65 70/36 70/36 70/85 70/70 70/70 

10/70 10%70 

10/70 :10/70 

25/50 

25%50 

25/36 

25/65 

25/65 
I 

25%36 

.::25%65 

25%65 
1 

2-5r/56 

125/85 

125/85 
j___ 

36/36 

125/85 

125/85 

36/36 

125/100 

125/100125/85 

3.036 

125/85 

36/36 

125/85 

.125/85 
' 4 

36/36 

25%50 

, 

25/50 
, 

, 

25%50 50/50 
. , 

:10770 

30145 

50/50 

,,70/70 

50/50 

70/70 

30/45 

50/50 

7-0770 

35/45 

-50%50 

- 707713- 

35/45 30/45 

; 30/65 :30765 '30%65 .35765 36/65 

30185 < 30185 30/85 35%85 35%85 

30/65 30/65 30%85 30/85 30%85 

30/65 :30 %65 30785 30785 30%85 

307.65 ,30 %65 30%85 30%85 30/85 

15/65 20/65 35%65 35765 

15%50 15/50 20/50 35/50 35/50 

1 15/85 15/85 20/85 35/85 35%85 

15/65 15/65 20/65 35/65 35%65 

15/65 : 15/65 20755 .:35/65 35/65 

1 

20/65 35/65 35/65 

1 

t 
35/85 35/85 

age7===illIOM 
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TEMBREAK 2 MCCBs 

APPLICATION DATA 

CASCADE TABLES 

CASCADE 
@ 380 - 415 V A C ' ) 

Downstream kA 
MCCBs (RMS) 

M 
17 

' .'I 
c_ 

25 

CO 

ts.) 

., 
c_ 

36 

(A 

ha 

`-ct; 

c.... 

65 

I r- 
ft N> 
UI 

I c-' I 

c.. C 

cn 

01 0 

CO 

0) 0 
C) 
c_ 

65 

I 
C37 

2 
r_ 

125 

r- 
0) 
2 
c.. 

m 
(fl 0 
c.. 

<n 

tr.' 
2 
c_ 

(0 
or 
,9, 
c_ 

(0 I z 
,,, r<Y, CA 0 

,:,, 
0 ''' 

m c_ m 

70 125 125 

ft; 
()1 

2 
c. 

200 125 200 36 200 25 36 65 

rg151+,,/ 

"S125NJ 

'' 25; " 

'36 . 

"-- 
- 

. 36 

- 
36 

50 

' 65 ' - 85 ,36 ' 36 

50 

65 

85 

85 

125 

- ' 

- 
- 36 

- 
36, ' 

- 
- - 65 ' ., 65 

- 85- 85 

85 -I 

125 1 85, - 125 - 
[,si isesr:3;,, ..- t,-;,1- i4':",, ,156 : e- 125': 0 ,65 

,-, 
125° °125` 150 

j11125NJ ''' - 125' - - - - 200 - 200 - 65 - - - - 200 ' 

t 
S16_ ONJ -_ , 

S160GJ ' - - 
_ -- 

- 
65 

- 
85 * 
125 

125 - 
- 

, 65 65; 85 r '85 ,125 

150 65, - 150 - - 70 125 125 

,1-1160Nj 7125 , 
_ ,' -_, -' - ' -' , - 200 I 

IS25ONJ 36 - - - - - - 65 - - - - - 65 85, 85 125 1 

S250GJ 

iS250PE 

::65, 
70 - - - - - 

' 

- 
- 
- 

, - 
- 

- 
- 

- , ,, 

- 
70 , .125- - ,125 

- 125 125 

1,50'' 

150 

it1250Nj 125 : 7- 200 I 

E400NJ `,, 25 ' - - - - - - - - - - 36 65 65 - # 

iS400CJ -'36 - - - 50 , 70 '. , 70 . - i 

S400NJ -50 - - - - - - - - - - - - 50 65 85, 85 - 
f,S400G`J "'' ' : 7 0 . - - 50 - 125 - ;125, - 

H400NJ 125 

Note: ') Ratings have not been verified where a dash "- is shown. 

All pick-up and time delay settings are to be set at a maximum for upstream MCCB's 

CASCADE 
@ 380 - 415 V AC ') 

Downstream kA 
MCCBs (RMS) 

Upstream MCCBs 
X X -I X X X -I to w 

cn cn (I) Cn 0 II r- r m cn cn 1- w cn I 1- 
41 .1:,..r=. .rz-r. A 4a. 4:s .O. 0) CI) CO CO C) CO CO CO -n, -"CD o 00 00 00 0 0 47 L.) 4) CA) 0 0 0 0 C.71 0 0 00 00 O0 0 a o o a o 0 a o a a o 0 ZZ 00 Zz Z Z Z 0 0 Z Cr) Z (/) Z (0 Cl) 
c_ c_.m c_ m m c_ c_ rn m m m m m c.. m M m m 

36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85 

tE1'25NJ- 25 36 36 50 65 85 85 36 50 - 36 '36 6 - 
IS125NJ 36 .., 50 65 85 125 125 - - - 65 - 50 50 - - - - 

I S125GJ', , 6 70 .125' 150 150 P 50, ,', 70 - - - - , 65 

H125NJ 
, 

-125 - - - - 200 - 200 - - - - - 65 - - 50 - 
S16ONJ 50 5 85 125 125 50 50 - 65 65 , - I.- - 

1,,S,160GJ 65 - - 70 125 150 ' 150 , - - 70 - - , - - - 
1-1,1613N4 

a 

E25ONJ , 
125, 

2-5' 36 

i -, 
, 65 

200' t '200 ' ''-'2I 

36 ^ - 50 , - - 36- 
---' 

50 
7,---,-- 

36 50 85 '85 - - 
S25ONJ 50 85 125': '125, 65 - - 
S250GJ - 65 - 

, 

- - 70 125 150 150 - - 
liS250PE ;',.6 , - , P 125 150 . 150 , - , 

!H250NJ - 125 - - - -- 200 200 - -- -- - - - - '- - - 
E4OONJ 25 36, 36- 50 65 85 85 36 - : , 50 36' - 6 36 

S400CJ 36 - 50 65 70 100 100 - - 65 50 - - 50 50 

S4OONJ 0 - - - 70 85,, 125 125 36 70 65 - 50 65 65 

I S400GJ 70 - - - 125 150 150 - 36 - - - 50 - 36 85 

H400NJ 125 , - - 200 200 
, 

page 46-A 

Note: ') Ratings have not been verified where a dash "-" is shown. 

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs 

, 
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APPLICATION DATA 

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T / 
SAFE-T MCBs 

SELECTIVITY / CASCADE 
@ 415V AC 

Downstream Amp 
MCB rating 

kA 
(RMS) 25 

Upstream MCCB 

m cn Wm co co to Eno x 
tri a o 0 o 4=. 4=. N N .t. .p. 

cri cn 0 al a a o a 0 o 
Z Z LIZ Z 0 o 00 z 
c.. c_ cc c_ c.. c_ c m c 

36 65 36 65 36 70 125 

I DTC B6 2 7 20 6 118/18 25/25 35/35 35/35 35/35^ - - 
25 - 63 6 118/18 20/25 20/25 30/30 30/30 - - - 

DTCB10' , 65-32 10 118/18 30/30 30/50 35/35 40/50'35/35 40/50 40/50 I 

I 40-63 10 j18/18 20/25 25/25 30/30 30/30 30/30 30/30 30/30 1 

1DSRCBH/ 

tDSRCD- ''''' 

0 6 - 32 1,0 !18/18 30/30 30/50 35/35 40/50 35/35 40/50 40/50 

s'''''-40 ' - 10 ' 118/18- 20/26- 25725 30/30 -30/30'30/30 30/30 -30/30 

Din-T10H 80-125 10 14/18 '4/25 ' 4/25 15/15 15/15 '10/10 10/10 - 
DTCH15 05-32 15 ;18/18 30 30/50 35/35 40/50 35/35 40/50 40/50 1 

ISafe-T 

40-263 15 118/18 20 25/25 30/30 30/30 30/30 30/30 30/30 I 

16-20 6 ! 3/10 3/10 3/10 - - - - - 
SRCB' 16 20 6 3/10 /10''3/10' 

Guide 
X X / YY 

Selectivity Cascade 

Notes: All figures stated are at 400/415 V AC. 
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IL 
- 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES 

Short-Circuit Co-Ordination Motor Starting Table 

Type '1' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 50/65 kA @ 400/415 V to AS/NZS 60947A.1 

Terasaki Combinations , 

Motor Size 
(kW) 

Approx. amps 0 
400/415 V (A) 

MCCB Contactor : 

f 

0.37 1.1 XM3OPB/1 4 CA7-9 

0.55 1.5 XM3OPB/2 CA7-9 

0.75 1.8 XM3OPB/2 6 - CA7-9 - 1 

1.1 2.6 XM3OPB/4 0 - CA7-9 

1.5 3.4 XM3OPB/5 CA7-9 1 

2.2 4.8 XM3OPB/8 CA7-9 : 
. 

3 6.5 XM3OPB/10 ' CA7-9 1 

4 8.2 XM3OPB/12 CA7-9 I 

5.5 11 S125GJ/20 CA7-12 I 

7.5 14 S125GJ/20 CA7-16 I 

11 21 S125GJ/32 CA7-23 i 

15 28 S125GJ/50 CA7-30 

18.5 34 S125GJ/50 CA7-37 

22 40 - S125GJ/63 - CA7-43 

30 55 S125GJ/100 CA7-60 

37 66 , S125GJ/10p:: CA7-72 

45 80 S125GJ/125. CA7-85 

55 100 S125GJ/125- CA6-110 

5 

0 

130 S250PE/256 CA6-140 

155 S250PE/250 CA6-180 

10 200 S250PEJ250 CA6 210 1 

32 225 NS400GE/400 CA6 210 I 

60 270 ,:: ..S400GE/400 CA6-300 1 

00 361 .$46,bc,ioO CA6-420 .I 

Notes: Thermal or electronic overload relays may be used. 

XM3OPB MCGB's can be replaced with S125GJ/20 it required. 
Combinations based on the thermal overload relay tripping before the circuit. 
breaker at overload currents up to the motor locked rotor current. 

''*08 ;Ten/Weak-Beyond the StandardTM 
.. 

TeraSaki Combinations 

!.Overled ' o Thermal . 

lielay:". Setting (A) 

cr:7.-24-. -: 1 0- 1 6 

Sprecher + Schuh 

KT7 Circuit 
Breaker 

KTA7-25S-1.0A 

Combinations 

Contactor 

CA7-9 

CT.7-24 ' . - 1 0 - 1 6 . KTA7-25S-1.6A CA7-9 

IcT724 . 1 6 - 2 4 KTA7-25S-2.5A CA7-9 

CA7-9 CT 7-24 2 4 - 4 0 KTA7-25S-2.5A 

!CT7-24: ' - 2 4 - 4 0 KTA7-25S-4.0A CA7-9 

ICT7,24: KTA7-25S-6.3A CA7-9 

ICT.7:24 . - . 6 0 - 10 - KTA7-25S-6.3A CA7-9 

",.6T 7-24.. ' 

CT-7-24 

- 6 0 - 10 

10:16 
KTA7-25S-10A 

KTA7-25H-16A 

CA7-9 

CA7-12 

:CT 7-24. .,' . 10 - 16 KTA7-25H-16A CA7-16 

CT.7-24. 

1CT 745 

-.16 - 24 

. 18 - 30- 

KTA7-45H-20A CA7-23 

KTA7-45H-32A CA7-30 

ICT7-45 .30 - 45 KTA7-45H-45A CA7-37 

ICT-7:45. 30 - 45 ' KTA7-45H-45A CA7-43 

:CT7-75 45 - 60 KTA3-100-63A CA7-60 

1CT:i7-79/ .. 

CT 7-100 

60- 75 KTA3-100-90A CA7-72 

70-90 . KTA3-100-90A CA7-85 

i.CEF.1-11/12 k:, - 180 KTA3-160S-100A CA6-110 
. . 

'CEF 1-11/12 - 

CEF 1-11/12 

20 - 180, KTA3-160S-160A 

KTA3-160S-160A 

CA6-140 

CA6-180 20 - 180 

10EF 1-.41/42. 160 - 400 KTA3-250S-200A CA6-210 

ICEF 1-4:1/42 .160 -:400 KTA3-250S-250A CA6-250 

'CEF 1-41/42 .'. 160 - 400 KTA3-400S-320A CA6-300 

CEF 1-a1i42 .: 10 - 400 KTA3-400S-400A CA6-420 
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0 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES 

Short-Circuit Co-Ordination DOL Motor Starting Table 

Type '2' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 50165 kA 44) 400/415 V to AS/NZS 609474.1 

Motor Size 
(kW) 

0.37 

Terasaki Combinations 

MCCB Contactor 

CA7-9 

Approx. amps @ 

400/415 V (A) 

1.1 XM3OPB/1.4 

0.55 1.5 XM3OPB/2 CA7-9 

0.75 1.8 XM30PB/2.6 CA7-9 

1.1 2.6 1 XM3OPB/4.0 CA7-16 

1.5 3.4 XM3OPB/5 CA7 16 . 

2.2 4.8 XM3OPB/8 CA7 16 

3 6.5 XM3OPB/10 CA7-30 

4 8.2 XM3OPB/12 CA7-30 

5.5 11 S125GJ/20 CA7-30 

7.5 14 S125GJ/20 CA7-30 

11 21 S125GJ/32 CA7 30 

15 28 S125GJ/50, CA7-43 

18.5 34 S125GJ/50 CA7-43 

22 40 S1256.1/63, CA7-43 

30 55 S125GJ/100 CA7-72 i 

37 66 S125G3/160 CA7 72 1 

45 80 S125GJ/125 CA6-105 

55 100 S250PE/160 CA6-105 

75 130 5250PE/250 CA6-140 

90 155 ' S250PE/250 CA6-170 

110 200 -:S250PE/250 : CA6-210 

132 225 ,S400PE/400 CA6-210 1 

160 270 S400PE/400 CA6-300 , 

200 361 ' S400PE/400 CA6-420 ! 

Notes: Thermal or electronic overload relays may be used. 
XM30P8 combinations can be replaced with S125GJ/20 and CA730 if required. 
Combinations based on the thermal overload relay tripping before the circuit 
breaker at overload currents up to the motor locked rotor current. 

Terasaki Combinations 

Overload Thermal 
Relay Setting (A) 

,CT 7-24 1.0 - 1.6 

Sprecher + Schuh 

KT7 Circuit 
Breaker 

KTA7-25S-1A 

Combinations 

Contactor 

CA7-9 

CT 7-24 . 1.0 - 1.6 KTA7-25S-1.6A CA7-9 

.CT 7-24 

CT 7-24 

1.6 - 2.4 KTA7-25S-2.5A CA7-9 

2.4 - 4.0 KTA7-25S-2.5A CA7-9 

CT: 7,24 2.4 - 4.0 KTA7-25S-4A CA7-9 

CT 7-24 40 - 6.0 KTA7-25S-6.3A CA7-9 

CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9 

CT 7-24 

CT 7-24 

6.0 - 10 

10 - 16 

KTA7-25S-10A 

KTA7-25H-16A 

CA7-9 

CA7-12 

CT 7-24, 10 - 16 KTA7-251-1-16A CA7-16 

:CT 7-24 

CT 7-45 

16 - 24 . 

18 - 30 

KTA7-451-1-20A 

KTA7-45I-1-32A 

CA7-23 

CA7-30 

CT 7-45 30 -.45 KTA7-45H-45A CA7-37 

CT' 7-45 30 -.45 KTA7-451-1-45A CA7-43 

CT 775 : .45';60 KTA3-100-63A CA7-60 

CT.7-75 

CT 7-100 

60- 75 

70'- 90 

KTA3-100-90A CA7-72 

CA7-85 KTA3-100-90A 

.CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110 

:CEr1-11/12 .20 -.160 KTA3-160S-160A 

KTA3-160S-160A 

CA6-140 

CA6-180 "CEF 1-11/12 . 20 -.:180. 

10EE 1-41/42 160-400 KTA3-250S-200A CA6-210 

CEE1-41/42 .160 - 400 KTA3-250S-250A CA6-250 

1,CEF .1,41/42 160 - 400 KTA3-400S-320A CA6-300 

'.CEE1-41/42 160-400 KTA3-400S-400A CA6-420 
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TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION 

Short -Circuit Co-Ordination DOL Motor Starting Table 

Type '2' 
Terasakl MCCB's & Sprecher + Schuh KT7's 
DOL starting 85 kA @ 400/415 V to AS/NZS 60947.4.1 

Terasaki Combinations 

Motor Size 
(kW) 

Approx. amps 0 
400/415 V (A) 

, MCCB ' 
.., 

'Contactor 1 

0.37 1.1 XM3OPB/1.4 CA 7-9 

0.55 1.5 XM3OPB /2 . CA 7 -9 

0.75 1.8 XM30P13/2.6 . 

XM3OPB/4:0 : 

CA 7:9 

CA 7:16 , 1.1 2.6 

1.5 3.4 XM3OPB/5 . CA.7-16 

2.2 4.8 XM3OPB/8- CA 7-30 i 

3 6.5 XM3OPB/10 CA 7-30 i 

4 8.2 XM30Pf3/12 CA 7-30 

5.5 11 H125h1:1/20' .. CA 7-30 - zi 

7.5 14 H125NJ/26 ' CA 7-30 1 

11 21 H125NJ/32 ' - CA 7-30 

15 28 1,1125N"J/50 CA 7-43 .. 
18.5 34 I-1125NS/50 , CA 7-43 

22 40 H125NJ/63 CA.7-43 

30 55 F1125NJ/1 00 CA 7-72 

37 66 H125NJ/100 .. CA' 772 
45 80 . H125NJ/ 

. . .160 - CA.6-105 

55 100 H16ONJ/160 CA 6-105 

75 130 - H25OPE/250.. ,. 6A.6:210 

90 155 1-1250PE/250 CA 6-210 i 

110 200 H250PE/250 CA 6-210 I 

132 225 H400NE/400 . CA 6-210 

160 270 H400NE/400 - CA 6-300 1 

200 361 H400NE/400- ' ck6-40 .1 

Notes: Thermal or electronic overload relays may be used. 
Xfv130PB combinations can be replaced with H125GJ/20 and CA7-30 if required. 
Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current. 

page 50. Temkre ak .Beyond.the'StandardTM 

Terasaki Combinations Sprecher + Schuh Combinations 

BVeilciad.' 
Relay. . 

Thermal . 

Setting (A) 
KT7 Circuit 
Breaker 

Contactor 

CT 7-24 1.0 -.1.6 KTA7-25S-1A CA 7-9 

CT7-24 1.0%1.6 KTA7 -25S -1.6A CA 7-9 

CT 7-24 " 1.6- 2.4 KTA7-25S-2.5A CA 7-9 

ICT,.7-24. 2.4 - 4.0 KTA7-25H-2.5A CA 7-9 

CT 7 -24 ' 2.4 -4.0 KTA7-25H-4A CA 7-9 

CT 7-24 4.0 =6.0 KTA7-25H-6.3A CA 7-9 

CT'7-24 6:0 =lo -. KTA7-25H-6.3A CA 7-9 

CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9 

CT 7-24 KTA7-45H-16A CA 7-12 

CT7 -24 10 - 16 KTA7-45H-16A CA 7-16 

CT 7-24 16 - 24 KTA7-45H-20A CA 7-23 

CT7 -45 18 -'30 . KTA7-45H-32A CA 7-30 

CT-7-45 ' 30 -.45 KTA7-45H-45A CA 7-37 

CT 7 -45 30 - 45 KTA7-45H-45A CA 7-43 

CT 7-75 ' 45 -- 60 KTA3-100-63A CA7-60 

CT 7-75 ' 60.7'75 KTA3-100-90A CA7-72 

cr.7-100 . 70 - 90 ' KTA3-100-90A CA7-85 

CEF 1-11/12 ' . -20 -180 - 

C& 1,11/12 

CE 1-11/.12 

. 20 L 180.. 
20'7 180 - 

- 

- 

CEF .1-41/42, 160 - 400 - 

CEF-1-41/42. 160 -.400 - 

CEF 1-41/42 160 - 400 

CU:1,41/42 ' .160 - 400 :, 
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TEMBREAK 2' MCCBs --1 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION 

Short-Circuit Co-Ordination DOL Motor Starting Table 

Type '2' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 100 kA @ 400/415 V to ASINZS 60947A.1 

Teratald Combinations 

Motor Size 
(kW) 

Approx. amps 0 
400/415 V (A) 

MCCB . Contactor 1 

1 

0.37 1.1 H125NJ/20 CA 7-30 I 

0.55 1.5 H125NJ/20 CA 7-30 1 

0.75 1.8 H125/0126 ' CA 7-30 I 

1.1 2.6 H125NJ/20- CA 7 -30 I 

1.5 3.4 -,.:-..-H125NJ/20a2,.....-., :::CA7-30..._..4 

2.2 4.8 H125NJ/20 CA 7-30 

3 6.5 H125NJ/20 CA 7-30 

4 8.2 1-1125NJ/20 CA 7-30 

5.5 11 H125NJ/20 CA 7-30 

7.5 14 ' H125NJ/20- CA 7-30 i 

11 21 1-1125NJ/32 CA 7-30 1 

15 28 H125NJ/50. CA 7-43 1 

18.5 34 .' H125NJ/50 ' CA 7-43 

22 40 A125NJ/63 CA 7-43 

30 55 .1-1125-NJ/100 CA 7 -60 

37 66 H125-NJ/100 ' CA 7-72 

45 80 H125-NJ/125 CA 7 -85 

55 100 .H250-NEJ160 ,,CA 6-95 :, 

75 130 '1-1250-NE1250 ' "VA 6-140 

90 155 H250-NE/250 CA 6-140 

110 200 H250-NE/250 CA26:180 

132 225 1-1400-NE/400 CA 6-420 

160 270 . ,H400-NE/400, ' CA"6-420 

200 361 ' I-1400-NE/460 CA 6-420 

Notes: 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. 

. . 

Teiasaki Combinations Sprecher + Schuh Combinations 

Overload Thermal 
Relay ' Setting (A) 

KT7 Circuit 
Breaker 

Contactor 

CT 7-24 , 1.0 - 1.6 KTA7-25S-1A CA 7-9 

CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9 

CT 7-24 1,6 - 2.4 KTA7-25S-2.5A CA 7-9 

CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9 

CT,7-,24,-...7- -:,:2,4 - 4.0_ . KTA7-25H-4A CA 7-9 

CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9 

CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9 

cf7-24- 6.0 - 10 KTA7-25H-10A CA 7-9 

CT 7-24 10 -- 16 KTA7-45H-16A CA 7-12 

CT7. -24 10 - 16 KTA7-45H-16A CA 7-16 

CT 7-24 16 - 24 KTA7-45H-20A CA 7-23 

CT 7-45 18 - 30 KTA7-45H-32A CA 7-30 

CT 7-45 36 -45 KTA7-45H-45A CA 7-37 

CT-7-45 30 - 45 KTA7-451-1-45A CA 7-43 

CT 7-75 45 - 60 

CT 7-75 - 60 - 75 

CT 7-100 70 - 90 

CEF 1. 11/12,,, ,.., 20 - 180 - 

CEF 1-11/12 "' 20 - 180 - 

CEF 1-11/12 20,- 180 

CEF 1-41/42 160 -400 - 

CEF 1-41/42 160 - 400 - - 

CEF1 -41/42 , 160 - 400 - 

CEF .1-41/4'2 160 - 400 
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4 

TEMBREAK 2 VCCBs- 

OPERATING CHARACTERISTICS 
THERMAL MAGNETIC PROTECTION 
Adjustment Dials 

0.63 

o 0.8 

IR (xl n) 

60 

(xl n) 

T 

. IR is the thermal element adjustment dial and is used to set the rated current to 
match the conductor rating. 

IR can be set between 0.63 and 1.0 times I. 

2. 1, is the magnetic element adjustment dial and is used to set the short circuit 
tripping threshold to suit the application. 

can be set between 6 and 12 times In on 125A and 400A frame models. 

can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A. 

can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less. 

Models, Types and Rated Currents of Thermal Elements 

S125 

'E125, 

S125 

_-NF_ 

-NJ 

-NJ ' 

16, 20, 25, 32,40, 50, 63, 80, 100025 
:20 32; 50 63, 100, 125 

20; 32, 50, 63; 100, 125 

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

H125', ' -NJ , ' 20, 32, 50, 03,100, 125 ' 

L125., -NJ _''. 20, 32, 5063, 100,125_ : 
S160 -NF 16,20, 25, 32, 40, 50, 63, 80, 100, 125,160 

S160' , _ -NJ 20, 32, 50, 63, 100;125, 160 ' , 

S160 " -GJ 50,63, 100, 125,160 __:___'-,... 

H160 -NJ 160 

L160 -NJ ;160 
E2g0' ' -NJ 20, 32, 50,"83;100,12,160, '200, 

, 

250 

S250 -NJ 160, 200, 250 

S250 -GJ 160, 200, 250 

H250 -NJ _. 160, 250 

L250 -NJ 160, 250 

E400, -NJ 250, 400 ' 

S400 -CJ ' 250, 400 

S400 s- -NJ 250, 400 

S400 ' - ' =GJ 250;400 
-7- 

H400 -NJ 250, 400 

L400 '-NJ `''250, 400 
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TEMBREAK 2 MCCBs N 
OPERATING CHARACTERISTICS 
LET-THROUGH ENERGY CHARACTERISTICS 
S125-NE 240V AC 

Umbra& 2 
..ttage I #240VAC 

3r3IC Type M u Let through enorg) (11) 

S160-NE 240V AC 

Range Tenn.& 2 
Nonage 1 240 /AC 
Curve T.: ...AS . er.rvugh energy (I T) 
Drawing'.; wa;.7 

SeeeNtaanalefeenteters£WASENtalertReatallealareenie 
Prospective short circuit current in RMS 

E125-NJ, S125-NJ, 5125-GJ. 440V AC. 

0.5 

fi 0.3 

4 

0.05 

0.03 

0.02 

circuit Cu. 

S125-NJ, S125-GJ. 690V AC. 

. (kA) 

Range Ternbreek 2 
Range Tembreek 2 Voltage 3, 690VAC 
Voeage ^.14.05oVAC 415VAC 440VAC Curve Type taaalekhrough energy (h) 
Curve Type Maz.Let through energy 0'0 

swung NO 544515 c 
Drawing NO M4513 

2 5 

Prospective short circuit current in RMS sym.(kA) 

page 38 Ten eak Beyond the Standard'"" IS* 

125AnV. 

Prospective short circuit current in RMS syrn.(kA) 
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Valid for the following Soil starter Models: 
MSF-017 to MSF-1100 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 0I.- 1363 -01 
Edition: r3 
Date of release: 2003-02-03 

Copyright Emotion AB 2000 
Entotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
he copied without the explicit permission of Emotion Al). 
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3. HOW TO GET STARTED 

-1 

1 I I I:, ( '71 " :1 

1317 I3 14 15 15 17 19 13 

3: f1q 70 

VC/ I /,10,/ 

03 -F17 

Fi.g. 6 Standard itrin4 

This chapter describes brieUy the set -up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

WARNING! Mounting, wiring and setting the device 
into operation must be carried out by properly 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 K.1 (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. 5 
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 ohosen 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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[0141111g 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of insoft in Amp 

161413](°) 

2121 
Nominal motor power 

Default: 

Range: 

Nominal power soft starter 

25% - 300% of Pnft in kW 

[6,4141(,), 

Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

0 
0 

6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 16 
0 

5 
Default: 

Range: 

o 
Nominal frequency 

50 Hz 

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 he set to adjust the 
start ramp up time and the stop ramp down time. 

010 2 0 
0 

Default: 

Start time ramp 1 

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-J " to confirm new value. 
Key '.'NEXT ", "PREV 4- to change menu. 

0 
0 

F1F 
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 
As default the start conumind 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 11 Wild 006. 

jolo161,), 

Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTEI 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 / 
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 
0 

O. 0 
RIM current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 006 can be selected at any time when the 
motor Is running. 

12 HOW TO GET STARTED 

3.7 Starting 

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 he activated by relay K. 

(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC 

03-F116 

Time 

Fig 7 Example. of start ramp with main fum-tion 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 List. 
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 he 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 lEC947-4-2 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 50 - 30 : 50 -10 

(0.1,1141, 

Starts per hour 

On-load (actor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated Fie (Full Load 
Currant) of starter 
under prescribed condi- 
tions. 

Fig. 8 Rating e:cample eiC53a. 

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. 

Starts pet hour 

Start 
Duration 

fun lime 

limo 

TIME 

Duty Cycle = t Start Duration t Run Time) 

(Star t Duration Run Time 4- Off lime) 
103-F1101 

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. 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
I,C l.) 
Rated FIG (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Raring example AC53b. 

I- z 
LU 
CC 
Ct 

C_) 

Start 
Duration 

Off 
TLnc 

TIME (03-Rit) 

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 AC:53a 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 (5 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: M.SF 370 i.n this norm manage 450 Amps 
FLC and the 3 times this current in snarling 

NOTE! To compare Soft Starters Its 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 ACS3a 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 he selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Koller Mill: 

This is All application for heavy duty, 
Typical starting current of 450%. 
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 tie 1111 

38-40) can be used for better start and stop per- 
formance. 
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7;4dr I App 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 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor. Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

a 300.400 25;=1 36; =i / 38-40 

x 300 25 

x 400 = 25;1 - 

x 300 25:=2 
x 400-450 25:=1 

x 400 25;=1 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25:=1. 36:=1 / 38-40 

x 350 25:=1 
x 300 25;=1 36:=1. 

x 450 25;=1. 36;=2 
x 400 25:=1 

x x 350 25:=1 36:=1. / 38.40 

x 450 25 ; =1 36;=1 or 2 

x 400 25;=1 - 

x 450 25;=1 36:=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25:=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 25:=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25:=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 25:=1 36:=1 

x 400 25:=1 36;=1 / 38.40 

x 450 25:=1 

x 350 25:=1 

x 450 25:=1 

x 400 25:=1 36:=1 / 38-40 

x 450 25;=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 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36:=1 or 2 

x 350 25:=1 36;=1 or 2 

x 400 _25:=1 36:=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 I in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPLICATIONS AND FUNCTIONS SELECTION 
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5. OPERATION OF THE SOFT STARTER 

Fig. 12 IVISFscgi starter models. 

5.1 General description of user 
interface 

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* 

WARNING! 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 

r 0 0 
10. la. EL 

RU2 0201(1 

0 STAR VS,00 
MENU 

is. 
VALUE 

02 r112 02 22(020. 
02 Su./ 4,0( 
03 56222 ow 
04 Slott usp2( 
06 CUrt0111, 
06 Cormot, 
07 Ea I 06.2 
F7-7-77 

11 100 

ICIZ.../_./ 

C77771 
TAR 

Et 
to (W2 %I 

m..) 
mw of *Loa 22 200, 

toe.) 
a etow 
640 
6,0ctions 

' ;Oa 

/./../_/: 
- 

4.-. 

j 

/0 

-+ 1 

NEXT k stop 1 //' PREY 

1 

1 1111011 

i 
+ 

ENTER 1 

11"j 
RESET j 

Fig. .13 PPU unit. 

The programming and presentation unit (PPU) is 
build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 

a 

OPERATION OF THE SOFT STARTER 21. 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 36 of 381



5.3 LED display 
The two light emitting diodes indicates start/stop and 
running inotor/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. 

Voltage 

UN - 

Rurning-LED, 
flashing 

Start/stop- 
LED,on 

unsling- 
LED.On 

Running-LED, 
flashing 

Startislop- 
txp,ott. 

Time 

Running- 
LE tIof I 

.1.7!..!. 14 LED indicatiuu at different operation situation. 

5.4 The Menu Structure 
The menus arc 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 arid 007 can be 
rt..aehed. 

This to simplify the setting when only voltage start/ 
stop ramps arc 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 
901-915 

RMS currents and voltages (-2-1-16- 
1 in each phase 

I / 
Viewed soft starter data 201-2081'......., 

/ 
199 Reset to factory settings 1 

Serial communication Fi 
Automatic return menu 105 

'JOG" enable 1103 -1041 

Run at F1&F4 alarm F1011021 

Machine protection! 089-0991 

Main supply protection{ 081:0851 

Motor protection 
1 071-0751 

Alarm List 

001j Initial voltage 
0021Start ramp time 

003 Step down voltage at stop 

0041 Stop tamp time 

RMS current -005 

N-__):002., Menu expander 
0061Control mode 

0013 Menu expander 

Dual ramp start/stop 011-0141 

0160181Initial and end torque at start 

020.0251 Main functions 

030-0401 Additional functions 

041-046 'Nominal motor parameters 

Relay K1&K2 functions 

Analogue output 

Digital input 

Parameter set 

0'34,30 

hit. 15 Mesta 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 -* " and "PREY -4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREY 
4- " key. The "+" and keys arc used to increase 

respectively decrease the value of setting. The value is 

Hashing during setting. The "ENTER " 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 Al and [01 keys arc only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Tale 5 Time keys 

Start/stop motor operation. START. ,... 
STOP 

Display previous menu. 170.... 
PREY 

Display next menu. 
NEXT]......4. 

Decrease value of setting. 

Increase value of setting. 

I ® I 

1 r- _i_ r s 

Confirm setting just made. 
Alarm reset. 

ENTER 
4=11 

RESET , 

JOG Reverse 

JOG Forward 

Willie 6. Control ,node 

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. Tb unlock keyboard press the same 2 

keys "NEXT " and "ENTER 4a " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked t»ode 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 he read out in menu 221. 

212 1 ° 
I 1 0 

f 

n 
I 

Locked keyboard Info 

oI 
Default: 

Range: 

no 

no. YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

-Ethic 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 he carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electticity supply Coll 1.pany. 

In accordance with DlN 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 he 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-0l7 to MSF-835 soft starters arc 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 ace. to § 1.5, page 6. 

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

OD 
DOD 
ODD 

0 

r 
03,F.98_1 

Fig. 16 !VISE-017 to MSF-250 dimensions. 

24 INSTALLATION AND CONNECTION 

03497..1 

Fig. 17 Hole pattern fin. MSF-017 to NISF-250 (backside view). 

174!. 18' Hole pattern frr MSF-170 to MSF -250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

.1.ildr 7 MSF-017 1a A1SF-250. 

MSF 
model 

Class Connection Corm/ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
w1 (mm) 

Hole dist. 
hi. (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 

1;t1dr S NISF-017 IE> A1sF.250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

Tightening 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 
-110445 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 

"Ethic 9 .VISF-110 to MS7..1400 $0717i4!: 20 vn page 26. 

MSF 
model 

Class Connection Conv./ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
wl (mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-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 

'Ethic 10 MSF-.f 10 to.AISF- 1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

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 
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Ft:q. 19 MSF -310 to MSF -835. 

14,4. 20 Hok pattern for screw attachment. MSF-3 10 to 
MSF-835. Hole distance hni). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 
-570 to -835 45.5 :39 

Observe that the two supplied MOW ting hook's (see 
1.8, page 7 and Fig. 2 on page 7 must be used ter 

mounting the soft starter as upper support (only MSF- 
310 to MSF -835). 

e 

0 

-3 

0 

.3 

V/2 

h 

Fig. 21 Busboy distances MST: -310 to MSF -835. 

'Gable 11 Busbar didathrs 

MSF model 
Dist. hi 
(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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E3 
_ 

F _ 

c, 3 .- - 

- ...... 

0 0 

- --J 

875 

();4.R1". 

Os. 22 Mtil 1000 to -1400 

Fig. 23 Hole. partm.busbar MSF -1000 to - 1-100. 
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6.2 Connections 

3 2 

IIII 
0001:10000 

03-F54._1 

F. 24 Connection of MSF-017 to ilISF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, 1- (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply LI, L2, L3 

S. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see 6 7.12, page 43) 
7. Mounting of EMC gland for control cables 

28 INSTALLATION AND CONNECTION 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 43 of 381



D 

3 

11111111111011 
11111111111111 

HARRI'HAR 

03-F55_1 

2 

5 
6 

4 

7 

J_ 

i----1 

I-1 

U 
U 

.,,i 
1 IN i riThriblarrn ll 

...4.,11*....0.,.k...r....... uomBricioniciam 

.... 
. ,...,...., - 

MIMI 06E1 D® 

,--.. 

2:,.. 

. 

' 'we ,,:. 

"all -) II 
ijr7,7471M 
IMIr Wri 

L 2 0 

O 

4116, alb T' 
....., 

o 0 

Fis. 25 Co ma:ion of MSF- 110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
I. Protective earth, 1 (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 L1, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass sec §, 7.12, page 43) 
7. Mounting of EMC gland, for control cables 
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Ini 
AP_ 
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e 
a l nnn 

..12 
(T, A ,;,b 

, a 0 

2._. .:. 

111 
11111110"1111r Niort co ID 

ita. 4 b 9 
.4 finn 

min .-'7-4T 
._.!4 

wow 

I 

3 2 
...sliPP 4ININ. 

, 
iii 

® 
iiii 

...... _ 
.,. 4 

4 

I 

...E.rn. 
ARAHHHHHHANT] A -- 
00000000000000 0 MUN F. NMI 

k 

__J,-1 

1 
I 

.401....,1 f<2&i:: iiiiiN 

Wil!EEEnEdEgiii 

oafloil. 0 0 

Fig. 26 Connection of MST:- 170 Jo MSP -250 

41 .r.11 4 Il/1111GbliOn ul ivior-4.70 to MSF-250 

Device connections 
1. Protective earth, (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth 4-. (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, L3 
5. Motor power supply Tl, T2, T3 
G. Current transformers (possible to mount outside 

for bypass see 5 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Comtectior, of MSF- 170 to ASV-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, 1 (PE), Mains supply and 

Motor- 
.). Protective earth, 1 (PE), Control voltage 
3. Control. voltage connection 01, 02 
4. Mains supply Li, 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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6.3 Connection and setting on the PCB control card 

0 02 1. 

and 
0 3-F10 7 

tdr7 
12 'a 

J1 

-eg5 -0 it- 7.= t 
.1_213 4.15 

E3 t=7.3 

S 76 77 78 

uuu 

16 
El CFA 't9 RV1 

21 223 
.1" 

32 3 EHEIE 

03-F53 

Fi,!;. 28 Cotitiections oh the PCB, control card. 

"lithle 12 PCB 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380.500 VAC ± 10% 
02 

PE Gnd 
-,JE- 

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 kfl. 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 kg) 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 kt2, current signal: 100 S2. 

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. linped- 
once lo 0 VDC: 2.2 k0.. 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 kf' potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50n)A. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10y; min load impedance 70052 
0-20mA and 4-20mA;max load impedance 7500 

21 Programmable relay Kl. 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 Thetmistor input Alarm level 2.4 IAS) Switch back level 2.2 lit/ 

71-72* Clickson 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, 13 phase (MSF 017 - MSF 250) or 
L2. 12 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 

11 12 L3 PE 

II 

100140- 7104 

PE 

1 12 L3 PE 01 02 PE 
1 22 4, 24 43 3 32 69 70 

11 12 T3 i E 11 12 13 14 15 16 17 18 10 75 76 77 

star /stop 

03-F25 

1Ag. 29 Wirirts circuit, "Millburn); wiring". 

The figure above shows the "minimum wiring-. See 
S 6.1, page 24, for tightening torque. for bolts etc. 
I. Connect Protective Earth (PE) to earth screw 

marked 4.- (PE). 
2. Connect the soft starter between. the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked LI, L2 and L3 and the motor side 
with Ti, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay KI (terminals.21 and 22) to the con- 
trol circuit. 

5. 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 ace. to § 1.6, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the 1(1 then controls It. Always use standard commercial, 
slow blow fuses, e.g. type gi, 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 5 7.7, page 40 
Parameter set selection, see S 7.20, page 54 
Ann log-,ue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

L 

L2 

N 

21 72 3 PE CT 02 PE 21 22 

11 7217 40 1.202 11 19 16 

23L,2 29 33k31 

10 17 10 29 

32 69 70 

76 1 IS 

T. 

P92 

P699191916711 PST 452 
PSI 

POPP 0040 

716.411 anal 

PIC Toalove, A97110PP9049 
3 0099 <Joan, 

0. OV 
4 Based sknod 

1,102 
2220,02 

T3.,3 

03-F18 

Fig. .30 Analogue input control, parameter set, analogue output 
aml PTC input. 

Oil 

'1 
4.2 

23 

PP 

0 0 

Li: 213 PE 0102 PT 23 33 32-j 3 69 70 

7 1 0 3 1 3 0 2 11 12 13 14 25 16 '1i 10 10 75 76 77 

47 o6 ism 

03-F20 

f2ig. .3 1 Fouvardireperse miring ciumit. 
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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 MSE Table 13 

gives an overview, of the menus, see also Chapter 13. 

page 79 (set-up menu list). 

1.1 Sei-Up Melt! I OP(1'irti 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001-008 Basic 

Ramp up/down parameters 001-005 7.1 

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 number; for start /stop ramps, initial I vIragr ar start 
and sty door voltagc art srop. 

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: 

FO 
---r- 0.1 0 

0 

i n 
1 1 3 

I 

0 
Setting the initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Lln 

Set the initial voltage. Normally the factory setting, 
30% of U, is a suitable choice. 

- - --- 

0 
Setting of start ramp 1 

0 
0 

- - - 
1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

--1- 00---Plo ° 

Setting of step down voltage 1 

1 
110 0 stop ramp 1 

I 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 

36 FUNCTIONAL DESCRIPTION SET-UP MENU 

0104 1' 

1. 

o 
I 

F I 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] 

0;050 

!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 
§ 7.2$, 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/reser (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

0 016 0 

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 separate 

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. Readthe 
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-J / 
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 

Start/ 
Reset \ ('34 stop 

Closing PCB terminals 12 and 13, and a juniper 
between terminal and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PC13 

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 Nvi11 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 1.3 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 
PC13 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. 

UJF/4 

Start/Reset 

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 PUB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 

momentarily opened. 
When a start command is given there will automat- 

ically he a reset. There will not he 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. 

[0101710 

I F 

----) Selecting of extended 

Fl 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 

01-01-81° 

F Selecting of extended 

F Fl 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. 

UN 

!'(q. 33 Mont numbers for dual voltage ramp at start /stop, initial 
voltage at start and step down-voltage at slap. 

The settings are carried out by beginning with the set- 
tings in menus 001-.004 and 007-008 and proceed with 
the f011owing, steps: 

38 FUNCTIONAL. DESCRIPTION SET-UP MENU 

r9ti 1 ii 00 

initial 
9 

I 

0 
Setting the 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. 

0 121°0 

0 F 

Setting of start ramp 2 

F, 

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. 

O13 
i 

° 0 

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). 

011 4 0° 

loliF 
i i 

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) 
Sec also 7.10, page 42 and chapter 4. page 13 for 
more information on the Torque control setting. 

loll 61° 0 

i 1 
initial torque at start 

0 
Default: 10 

Range: 0 - 250% of In 
Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

0170 

i 
1 5 0 

End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

10-P18 g 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

The Current Limit function is used to limit the current 
drawn xvhen starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

-1\vo kinds of current limit starts arc 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. 

Sec Fig. 34 Current limit. 

NOTEI 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 5 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. 3(10% of 

In in menu 020. 

ral-161° i 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. 

NOTEI Only possible when Voltage Ramp mode Is enabled. 
Menus 021-026 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: 

I. 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. :WO% of 
In in menu 021. 

0210 

o 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 
160% 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-m.0 

Fig. .35 Currew limit 

If the 0,r6111, 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 S 

7.24.2, page 61). 
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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 stain (Unction arc 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. 

Current (Al 

FLC 

Speed 
Time 

Time 
03.F118 

Fig. 36 Psimp couirol 

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 arc 2, 4 (sec S 7.1, 
page 36), 16, 17 and 18 (sec 5 7.5, page 39). 

01212 g 

1 o F 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 
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 (4.) and 15 H. 

Fig. 37 (Viringfor analogtic input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) sipal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 
(U). 

Fig. 3.4 Setting voltage or current for analosue. input. 

pi-21-3-10o 

o 
,I, rir 

I 

control 
Selection of Analogue Input 

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 2-10y/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menu 020.022, 024, 026 must be "oFF" 

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 he used even with shorted thyristors. 

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". 

6-7xInom 

nc 

Time 

03-F:115 

Fig. .39 hilt 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 die- 
remit 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. 

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. 

40. 

Example: 
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. 

[6121510° 

Torque control at start/stop 

to F 

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'). 

Torque 

2.5 In - 

2 T 

1.5 T 

Tn 

0.5 T, 

1 Linear 

2 Square 
End torque 

Nominal Torque 

Initial torque 

Star t time Stop time 

End torque at stop 

Time 

03-F37 

Fig. 40 Torque control of startlstop. 

Current (A) 

R.0 - 

Speed 

Time 

03 -P113 03-F114 

Time 

Fig. 4 1 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 soli start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications ere. 

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. -12 The principle of the 4Orgrie Booster when starting the 
motor ire voltage ranip mode. 

See 4.6, page 19, which main function that can be 
used with the torque boost. 

0 30 0 
0 

ojF 
Torque boost active time 

Fj 
Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

(0311 

3 
01Torque 

0 
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, sec 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 F1g. 45 on page 45. For this purpose 
an optional extension cable for the current transformers Is 

available. Code No 01-2020-00. 

r-- 
10 

i 

312 0 
0 

0 
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 0.2 page 28. 
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L1 

L2 

L3 

N 

PE 

10, 

U. L2 1315 01 02 PE 21 
1. 

22, 23 K2 24 33 K33 32 

Ti. 22 T3 PE 11 12 13 14 15 16 17 18 19 

T2 3 P< 

rrent transformer position 
altd connection 

for MSF-027 to MSF.250, 
see Fig. 44, 

For MSF-310 to MSF-1400, 
Mee Fig. 45 

69 70 

75 76 77 

stad /stop 

CE 

3- 

Fig. 43 Bypass wiring example MSP 310-1400. 
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Ti 

SOFTSTARTER 

Blue to 
terminal 75 

U 

Brown to 
terminal 77 

T2 

V 

MOTOR 

T3 

Blue to 
terminal 76 

Brown to 
terminal 77 

03-F56_1 

Fig. 44 Current transformcr positiot»ohen Bypass MSF-0 17 to tVISF-250. 

Ti 

SOFTSTARTER 

Blue to 
terminal 75 

k:t 

Blue to 
terminal 76 

U 

Brown to 
terminal 77 

V 

MOTOR 

Brown to 
terminal 77 

T3 

03-F57, 1 

Fig. 45 Curtrnt tran.fortner position when Bypass 111S1:-310 to MS:It-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. 

0330 

lo F 

--, skting of PFC 

Fi 
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). 

on broke 
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 arc automatically set to 5 and 4 to 
get the correct relay functions on KA 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 l<2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start Kl. is activated and connects LI, L2, .L3 

then the motor starts. At stop .K1 opens and discon- 
nects L1, L2, and 13 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. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 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. 

r I. 
ro13---,40 , 

Braking time 

r lo F F 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Torque 

Softbrake 

Dynamic DC 

Nom. speed 
03-F121 

Fig. 46 Brat:big rime 
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(o r, 

0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

036 ° o 

Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

11 

L2 

13 

N 

PE 

0 0 Q1 (fwd) 

Q2(rev) 

11 12 :3 PE 01 02 PE 21 K1 22 23 24 33211 32 

Tt T2 T3 PE 11 12 13 14 15 16 17 18 19 

Lil 
stair t /stop 

PC 

80 70 

75 70 77 

03-F106 

F. 47 Sofi 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 arc 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 he 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. 
Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now he 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 °ledges 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. Sec Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

nag 

au 
nag 

&simnel 0 
signal 

Slow i Romp limo ' run volOse Romp Woo; Stow 

sperm ! et gait ''ss'a el stop wood 
at stag% incluOing .,,,, v., 

DCbteke 
S'''Ottim thee Seat 

commend 

Closed 

lime *hen &cosi is ignored 

03f4.4 

Immo 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

161d1-1° 

Slow speed torque 

1" 0 
I 

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 iu 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. 

OP 18 0° 

I 0 F F 

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. 

0 3191 °0 

1 Slow speed time at stop 
. 

OIF IF 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

Speed 

"11 t4 ..4 tpewv1 

0.14 

0544 

Slow spood 

Stow s000d Rson, !ono of Foil voll ago ttosun limo' Stow peost 'Moo 
Tat sty stash Map at stop 

ch.xl.ne 
'dolt.: tow 

Stop canosons Stooped Stars coolcoonel 

Fig. 49 Slow speed at start/top during a selated 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 he 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 10 " and "JOG " keys are used. 

DC-Brake at slow speed 

014 0 ° 0 

i0 
. 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

1-60 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 arid 008 
to "on" to be able to reach the menus 041-0-16 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. 

ro4110 . 

i 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. 

014j2 0 0 

7 
Nominal motor current 

Default: 

Range: 

Nominal soft starter current 

25% - 150% of lrisoft in Amp. 

0 

Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

41410 

Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

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, K.I and K2 (closing contacts), are 
programmable. 

K I 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. 

Motor 
voltagoU N 

Function 
Operation 

Run 

Function 
Fullvolt age 

4 

Time 

Time 

Time 

Time 

Starting Full 
± 

time voltage 

Start 
delay 
0,1sec. 

Stopping 
time 

lig 50 ,Start /drop scepie and relay junction "Operation" am! 
"Full voltiv". 

rig 
1 Setting of K1 Indication 

1, 
Default: 1 

Range: 1,2,3,4,5 
1 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" 

052 g 

2 
Setting of K2 Indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 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" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on K1 and K2 

remain in the Soft Brake functionality. Therefore It 
Is necessary to change the relay functions In menu 
61-62 manually to the Bypass functions (see § 

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 difTetvnt ways, 0-I0V, 
2-10V, 0-20mA or 4-20 A. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
'15 H. 

Pig. 51 Wiring for analogue ()wpm. 

2. Set Juniper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fit,'. 52 Setting if current or rolrao °Winn. 

3. Set the parameter in menu 054. 

.04 0° 

o 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 

1°151510 

1 
Analogue output value 

Default: 1 

Range: 1. 2, 3 

1 RMS current, default range 0-5x In 

2 
Line input RMS voltage, default 
range 0-720V 

Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of-cho- 
sen analogue output value in menu 056. 

0 5 6 0 
0 

o 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Useaie Pscaie 

100% 0-5x I 0-720V 0 -2_x P 
50% 0-2 .5x1n 0-360V O-Pn 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 67 of 381



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 

5 7..14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. Sec § 

7.25. page 61. 

Fig. 53 shows how to set the Mina for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

Fig. 53 Setting of 11 fin' current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input: 

Rg. 54 I.Viriug 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. 

0570 

o F il F 

Digital Input selection 

Default: oFF 

Range: oFF, 1-4 

OFF No digital input control 

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.). 

i0 8 ° o 

1 

I 

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 he 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 Sec. 

Parameter Set 4 

JParameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
Olt, 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, 104 031:48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

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. 

54 FUNCTIONAL DESCRIPTION SET-UP MENU 

! 

1 

I 

Parameter set 

Default: 1 

Range: 

0 

0, 1, 2, 3, 4 

Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
') 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. 

161711 0" 

n k) 

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. 

0 121" 0 

I 

110 

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 clown 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). 

CAUTION! Used thermal capacity Is set to 0 If the 
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. 

Overload time sec 
100000 

10000 

1000 

100 

10 

LiNtl, I 
Ilir.."%..--1== MI 1 I 

,.,-- 40s 
,-"-_,, 30s 

---- , 20s 

-1q1111" Ihi414=11 lOs --... A 

V . 2s 
...--- 

Current (x 'nom) 

10 03-F50 

Fig. 57 The thermal curve 
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1°17131 
. 0 

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. 

0 7 4 ° o 

- 

oF F 
i 

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. 

017 5 0° 

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 

8 ° o 

11 0 
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. 

0 8 2 ° o 

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 

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. 

1 I 141g 

io F F 

Response delay over voltage 
alarm a 

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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1018151g 

o F 
-, Under voltage alarm 

Fi 
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. 

01 .6)0 0 

o F 11 l 

Response delay under 
voltage alarm IF 

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 

1687 ° 0 

Phase sequence 

Default: 

Range: L123, L321 

L123 is the d'rect phase sequence. 
L321 is the reverse phase sequence. 

0181810 

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) 

MK; has a built in load monitor based on the output 
shaftpower. This is a unique and important fiinction 
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 finiction, see 

t 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. 

----- r, 1 ̀
c; 01! 819 

Auto set power limits 

Default: 

Range: 

no 

no, YES 

no 

YES 

Auto set is disabled 

Auto set is activated if ENTER is 
pressed. 

PON 0 

In Output shaftpower % 

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 1.00xPact. 
The set levels are: 

Power max alarm limit[0921: I..15xP actual 
Power max pre-alarni limit[0941: 1.10xP actual 
Power min pre-alarm liniit[0961: 0.90xP actual 
Power min alarm limit[0981: 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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0 91 0 
0 

-7- . 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. 

0 - 912)0 0 

Max power alarm limit 

1,15: 
, 

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. 

01913 Co 

o F F 

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. 

58 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm Inn it. It is possible to insert both a 

Max and Min pm-alarm limit based on the motor out- 
put shalt 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. 

have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (sec § 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. 

[0 9 41° o 

1 110 
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. 

, 
019 5j- 

F 
l 

Max pre-alarm response 

F 
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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(o1916 

I 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. 

VI ° 

I 

10IF 
I 

Min pre-alarm response delay 

F1 

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. 

..-..... Min power alarm limit 

0 918 ° 
o 

--......... -- - i---- 

5 
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. 

0 
1 

F F 

Min alarm response delay 

Default: oFF 

IRange: 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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l95 Response Delay (Is) 

92 Max Alarm (115%) 

94 Max Pre-alarm (110%) 

100% 
Default:PNom or 

Autoset:PmomENTARY 

96 Mtn Pre-alarm (90%) 

98 Min Alarm (85%) 

Start ramp 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

1 

93 Response Delay (Is) 

Under load situation Overload situation 

95 Response Delay (Is) 

97 Rct__: t=, Delay (is) 

Qj 

91 Start Delay(10s) 

93 Resr ay (Is) 

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 soft start is made if the 
failure disappears before 2 s. Iff',1ilure duration time 
is longer than 2 s, an F I alarm is given in cat. 2. 
Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When lull voltage 
running there is a possibility to select the behaviour. 

10 1 1 1 0 
of 

n 

Run at single phase loss 

o I 

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 ° 0 

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 10G" function has to he 

enabled for both forward and reverse directions in 
menus 103 and 104, see below 

NOTE! The enable functions Is for all control modes. 

JOG forward enable 

[1.03g 

1-- 
o F F 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1 0 4 ° o 

JOG reverse enable 

oFFI 
Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

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. 14. MS current or power con- 
sumption. The Automatic return menu I-unction 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). 

ri 0 ; 5] 00 

oFF' 
Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 
Pressing "+"/"-* will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 

Baud rate. 
- Parity 
- Behaviour when contact broken. 

Setting up the communication parameter insist he 
made in local 'Keyboard control' mode. Sec S 7.2, page 
37. 

(111111 °0 

---r 
I 

1 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

Serial comm baudrate 

0 112 

11 

1 9.6 
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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1 113 0° 

o 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity, 

Serial comm. broken alarm 
If control 'node 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: 

I 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. 

0 - -i --- 
1 
1 

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 reser 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. 

119 9 g 

1 

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 Ill cull 199. 

RMS current 

2101 g 

I 1 / 

. 
0 

I I i 
0 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! Thls Is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2 0121(c', 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

203 ° o 

- Output motor shaftpower 

Default: 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

2040 

I 0. 0 1 1 

1 

Power factor 

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. 

2 0 5 
0 
0 

0. 0 

Total power consumption 

Default: 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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[210.161°0 

n 
1 Reset of power consumption 

o 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

- --- - 

0. 0 
Motor shaft torque 

2017 ° 
; o 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

I in 
210io 

0 
0 

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 

piiirc, 

1 

1 l.J. 

RMS current in phase LI 

ti I 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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121112- 
, 

° 

0. 0 
RMS current In phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

2130 o 

RMS current in phase L3 

Default: 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

2140 

0 
Main voltage 11-12 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215 ° 0 

Main voltage L1-13 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

2160 

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 --. " and "ENTER 

" for at least 2 sec. The message '- Lac' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER .+.1 " for at least 2 
sec. The message 'unto' 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 

I1 r 

1 

0 
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 'IS alarms (F1 - F16). The alarm list can he useful 
when tracing a failure in the soft. starter or its control 
circuit. Press key "NEXT or "PREY " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

19 i 
Oil 

i 0 

Alarm 

F 1j 
Default: - 

Range: F1-F16 

View actual a arm 
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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 
Alarm that stops the motor and need a separate reset 
before a new start can he accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
cottunand 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. 

66 PROTECTION AND ALARM 

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Sonic 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. 

F11 
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. 
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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 
(Phase input failure) 

Fuse defective. Renew the fuse. 

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. 

F11 
(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). 

B audrate (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 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. 
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Observation Fault indication Cause Solution 

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

If 'Torque control' or 'Pump con- 
trol' 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. 

Starting time too short. Increase starting time. 

Star ting voltage incorrectly set. Adjust star ting 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, 

RTC 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 front 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. 

WARNING! 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 soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and bushar 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 arc 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 RS232/4135 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-4734-01 
Device NET, order number: 014736-01. 
LONWORKS: 01-1737-01 
FIP 10: 01-1738-01 
INTER.BUS-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 ProJibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the 'PP() 
(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 tithe External PPU after is 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 nun - 
MSF type Cu Cable 3111 

Bolt for connection to busbar M10 
Dimensions in mm 33x844x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MST type and Cu Cable 310 to -835 
Bolt for connection to bushar MI0 
Dimensions in min 35x87x65 
Order Na parallel 9351 

6.4 Thc termirral damp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF045 MSF-060 

Soft starter rating according to AC36a, see 
chapter O. page 13 

5.030:50-10 
heavy 

3.0-30:60-10 
normal /light 

6.0-30:5410 
heavy 

3,0-30:60-10 
normal/light 

6.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

6.0-30:50-10 
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 11 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 -SOOV) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-046 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 Onto 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 I 50 50/125 I 80 63/160 I 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

215 Power loss at rated motor toad (W) 50 I 70 90 
J 

120 140 I 180 180 f 
Power consumption control card 20 VA 20 VA 25 VA 

- 
25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x 126x 260 320x126)(260 320x 126x 260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connectionbusbars Cu. (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of hilly 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 LIA. 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 602041, U1508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC. Immunity EN 50082 -2 

1) Recommended wiring fuses for: Heavy ( irst Column): ramp/direct start 
Normal/Light (second,column): ramp start 

NOTE! Short circuit withstand NISF017.060 6000 rms A when used with K5 or RK5 fuses. 

* 2-pole it 
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3x200-525 V 50/60 Hz Model MSF.075 MSF086 MSF-110 MSF-145 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50.10 
normal/light 

6.0-30:50-10 
heavy 

3.0.30:50-10 
normal /light 

6.0-30:60-10 
heavy 

3.0-30:60-10 
normal/light 

5.0-30:60-10 
heavy 

3.0-30:60-10 
normal/light 

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 voitage (100-240 V) 01-1305-01 01130601 01.1307.01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306.02 01130702 01-130802 

3x200-690 V 60/60 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 I 100 100/250 I 125 125/315 I 180 160/400 I 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 1 290 330 I 400 440 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260 

Mounting position (Vertical/ Horizont al) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Hartz. 

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 .i. 5%..10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 84. 250 V resistive load, 34. 250 V inductive load (PF=0.4) 

Typo of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0. 40'C 

Max. o.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, 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 

NOTE? Short circuit withstand MSF076446 10000 rms 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 AC36a, 
see chapter 4. page 13 

6.0-30: 
50.10 
heavy 

3.0.30: 
60-10 

normal/light 

5.0-30: 
60.10 
heavy 

3.0-30: 
60-10 

normal/light 

6.0-30: 
50-10 
heavy 

3.0-30: 
50.10 

normal/light 

5.0.30: 
60-10 
heavy 

3.0-30: 
60-10 

normal/light 

5.0.30: 
60-10 
heavy 

3.0.30: 
60-10 

normal/light 

Rated current of soft star ter (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 OW) for 525 V 110 132 132 160 160 200 200 250 250 315 

Order no. tar 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) 01.130942 01-1310-12 01-1311.12 01-1312-02 01.131302 

3x200-690 V 50/60 Hz Model MSE-170 MSF210 MSF-250 MSE-31.0 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) 01-132901 01. 133001 011331-01 01.1332-01 01.1333-01 

Order no. for supply voltage (380.550V) 01132902 01.1330-02 01.1331.02 01. 1332-02 01.1333-02 

Elootricat Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/4001 315 250/500 315 315/6301 400 400/8001 500 

Semi-conductor (uses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 630 I 750 750 W 930 I 1100 1100 I 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWx0 incl. brackets 50052605260 50052605260 50052605260 5325547x278 532554/x27S 

Mounting position (Vertical/Horlzontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars AI/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 4058 )M12) 4058 )M12) 

Cooling system Fan Fan Fan Fan Fon 

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 far control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts SA. 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% IN 50'C 

In storage (-25) (+70) C 

Relative all humidity 95%. non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Nome/Standards, Conform to: IEC 947-4-2, EN 292. EN 60204.1, (U1508. only MSF170 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 

NOTEI Short *Hoeft withstand MSF170250 18000 ma A when used with K6 or RK6 fuses. 

* 2-pole motor 
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3x200-525V 60/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400 

Sett starter rating according to AC35a, 
tee chapter 4. page 13 

5.0-30: 
50.10 
heavy 

3.0-30: 

5040 normal/ 
light 

5.0-30; 
60-10 
heavy 

3.0-30: 

50-10 normal/ 
5'13 

-30: 
60-10 
heavy 

3.0-30: 
50-10 

normal/ 
6.0.30: 

' 60-10 
heavy 

3.0-30: 
60-10 

normal/ 
6.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

light 

5.0-30: 
60-10 hen, 

3.0-30: 
60-10 

normal/ 
light 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) (or 400 V 250 3:15 315 400 400 450 450 860 560 630 800 930 

Recommended motor site (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 1250 

Omer no. for supply voltage (100-240V) 01-134101 01-1315.01 01.1316431 01-1317,01 01-1318.01 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-131802 01-1319.02 

3x200-690V 60/60Hz Model MSF450 MSF -670 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 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334,01 01.1335-01 01-133501 01-1337-01 01.1338.01 01-1339-01 

Order no. for supply voltage (380-550V) 01- 1334 -02 01.1335-02 01.133602 01,1337-02 01-1338,02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k1 630 630/11(1 800 800/1 k 1 1 k 1 6/1.2k1 1 k 16/1.4 61 1.2 if 1.4 k/.1.8 kl 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 1 1730 1700 1 2100 2100 1 2500 2500 1 2375 3000 1 3375 4200 1 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions min lixWx0 incl. brackets 532x547x278 687x640x302 687x640x 302 687x640x 302 900;875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert. or Horn. Vert. or Horiz. Vert. or Horiz. Vert, or Horiz. Vol. or Heriz. Vert. or Horiz. 

Weight (kg) 46 64 78 60 175 1.75 

Connection. Susbars Al (bolt) 40x 8 (1112) 40x10 (M12) 40%10(4112) 40110 (M12) 75,410 (M12) 75%10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control 4./. 10% 

Voltage tolerance motor Motor 200-525 -,-/- 10S/200-690 * 5%, -10% 

Recommended fuse for controtcard (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance 4/- 10% 

Relay contacts 8A, 250 V resistive load. 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation. 

Type of casing protection lft 20 
I 

!POO 

Other General Data 

Ambient temperatures in operation 0 - 40 'C 

Max. e.g. at 80%.IN 50 °C 

In storage (-25) - (470) '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 

EMC, Emission EN 50081-2, (EN 50031-1 with bypass contactor) 

EMC, Immunity EN.500822 

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, supedast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type MI' or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

M SF-060 200 22 

MSF-075 250 42.5 

MSF-085 300 71.2 

MSF-110 350 95.6 

MSF-145 450 137 

MSF-170B 700 300 

MSF-210B 700 300 

MSF-250B 800 450 

M SF-310 800 450 

MSF-370 1000 600 

M SF-450 1200 2100 

MSF-570 1400 2700 

MSF-710 1800 5300 

M SF-835 2000 

MSF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
nMumber 

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 star t ()FT, 130 - 500% I, 1 - 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 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 Fuh 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%1,, 1 - 4 300 page 43 

032 Bypass oFF, on 1 - 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1 - 4 ()IF 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 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 % ', sort in 25-150 
Amp 1 - 4 Insoft in Amp page 50 

043 Nominal motor power 25- 300% of Prison In 
kW 1 - 4 nsaft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnft 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% Ur, 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% U,, 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% Ur, 1 - 4 85 page 57 

086 Response delay under voltage alarm oFF, 1 - GO 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 limits 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 al 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 
nuMmber 

Function/Parameter Range Par.set Factory 
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 Flours ------- -------- page 64 

211 Current phase Ll 0.0 - 9999 Amp ------- _______ page 64 

212 Current phase L2 0.0 - 9999 Amp ------- -- page 64 

213 Current phase 1.3 0.0 - 9999 Amp ---- _______ page 64 

214 Line main voltage Ll - 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 
L 

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 

Nominal motor voltage. 
Nominal motor current. 

Un 
In 
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 " 

0 

(A, \ 
-11x2 

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 17 

3-wire start/stop 37 

A 
Above max power limit 67 
Alarm category 67 
Alarm list 65 
Alarm reset 23 
Ambient temperatures . 10, 20, 74, 75, 
77 
analogue control 32 
Analogue input 32, 41 

Analogue output 32, 52 
Analogue output gain 52 
Analogue output value 52 
Auto set power limits 57 
automatic reset 37 
Automatic return menu 62 

B 

Basic parameter setting 10 

Below min power limit 67 
Brake method 47 

Braking. Strenght 47 

Braking time 46 

Busbars 25, 26 
Bypass 43 

Bypass contactor 44 

C 

Cabinet /4 
Checklist 10 

Clickson thermistor 32 
Combination matrix 19 

Complaint 7 

Confirm setting 23 
Connections 28, 32 
Control mode 23, 37 
Control voltage 32 
control voltage 33 
Control voltage connection 28, 31 

Cooling fins 24 
cos phi 50 

Current 63 

Current in phase LI 64 

Current in phase L2 64 

Current in phase L3 64 
Current limit 39 
Current limit time-out 61 

Current transformer 45 

D 

D.O.L start 41 

DC-brake 46 
DC-Brake at stow speed 49 
Decrease value ... 23 
Decrease value of setting 23 

82 INDEX 

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 

Heat dissipation 
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 

J 

JOG Forward 23, 61 

JOG fivd/rev 23 
JOG Reverse 23, 61 

Juniper,) 1 41 

Juniper 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 

'12 

24 
57 

67 
20 

81 

10 
28, 31 

10 

71 

19 

58 
58 

... 58 
76, 77 

36 
11, 36 

36 
1 I , 36 
12, 36 
12, 37 

38 

38 
38 
38 
38 
38 
39 
39 

40 
40 
41 

41 

42 
43 
43 
43 
46 
46 
47 
47 
48 
49 
49 
49 

11, 50 

11, 50 
11, 50 
11, 50 
11,50 
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051 51 

052 51 

054 52 
055 5') 
056 32 
057 53 
058 53 
061 
071 55 
072 55 

073 
074 56 
075 56 
081 56 
082 36 
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 6l 
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 
2.15 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-alami response delay 59 
Minimum free space 24 25 
Motor 31 

Motor current 
Motor data 

Motor power 
Motor power supply 
Motor protection, overload 
Motor shaft. torque 
Motor speed 
Motor terminal open 
Motor voltage 
MOUNTING 
MOUNTING/WIRING 

N 

Next 
Nominal frequency 
Nominal motor cos phi 
Nominal motor current 
Nominal motor power 
Nominal motor speed 
Norms/Standards 74, 75, 
NTC thennistor 

0 
Open thyristor 
Operation 
Operation time 
Operation/Set-up 
Operator panel 
Output motor shaftpower 
Output shafrpower 
Over voltage 

P 

Parallel 
Parallel cables 
Parameter 
Parameter Set 
PFC 
Phase compensation capacitor 
Phase input failure 
Phase loss 
Phase reversal alarm 
Phase sequence 
Pole-chaiiging contactor 
Potentiometer 
Power consumption 
Power factor 
Power Factor Control 
Power loss 
PPU unit 
Pre-alarm 
Prevent damage to the thyristors 
Previous 
Programmable relay 
Prop,ramming and presentation 
(.PPU) 
protection/insulation .. 74, 75, 
Protective earth 
PTC 
FTC Thermistor input 
Pump control 

50 
SO 

50 
28, 31 

55, 67 
64 
SO 

67 
50 

24 

23 

11 

11 

11 

11 

76, 77 

32 

67 
51 

63, 64 

63 
57, 63 
56, 67 

20 
73 
79 

32, 54 
46 
20 
67 
61 

67 
57 

20 
32 
63 
63 
46 
10 
21 

51, 58 
.... 24 

23 
51 

unit 
21 

76, 77 
28, 31 

55 
32 
40 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 
Katy E3 32 
Remote 23 
Reset 23 
reset 
Response delay max alarm 58 
RMS current 36, 63 
RMS main voltage 63 
Rotating loads 20 
Running motors 
Running -LED 22 

S 

Safety 2, 6 
Safety measures 
Scrapping 
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 ',0 
Slow blow fuses 33 
Slow speed time at start 49 
Slow speed time at stop 49 
Slow speed torque .. 48 

Small motor 20 

Softbrake 5 t 

Softstart overheated 67 

Sparc parts 
standard commercial fuses 78 
Standard wiring 10, 33 
Standards 6 
Start command 22 

Sam delay power limits 58 
Start ramp 1 

Start ramp 2 . 38 
Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 
Start/stop combination 19 

Stirt/stop/reset from keyboard 
Srart/stop-LED 22 
Starring 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 
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Stop ramp time 2 38 

Stop time ramp I 

storage 7 

Supply voltage 
switch 

12, 74 
2 

Switch the device off 2 

Switch-off procedures 2 

TECHNICAL DATA 74 
Terminal . 

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 
TROUBLESHOOTING 68 

Two speed motor 20 

U 

Under voltage 57, 67 

Unpacking 7 

V 

VIEW OPERATION 63 

Voltage 63 

Voltage. unbalance 36, 67 

Weight 74 
Wiring circuit 33 
Wiring example 34 
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Thermal magnetic type 

S125GJ 

65kA 
Current rating: 12.5 - 125A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 

Voltage Icu Ics 
AC use 380/400 65 36 
DC use 250V 40 40 

Trip unit: 
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 

Dimensions (mm) 
Poles 3 4 
H 155 155 
W 90 120 
D (less toggle) 68 68 
Toggle cut-out Standard DIN 

Ampere 
Rating 
NRC 

Adj. Ir rl 
Min - Max. 

Adj. Im it 
Min - Max. Cat. No. 

20 12.5 - 20 120 - 240 S125 GJ 3 20 
S125 GJ 4 20 

32 20 - 32 192 - 384 S125 GJ 3 32 
S125 GJ 4 32 

50 32 - 50 300 - 600 S125 GJ 3 50 
S125 GJ 4 50 

63 40 - 63 378 - 756 S125 GJ 3 63 
S125 GJ 4 63 

100 63 - 100 600 - 1200 S125 GJ 3 100 
S125 GJ 4 100 

125 80 - 125 750 - 1500 S125 GJ 3 125 
S125 GJ 4 125 

1) NRC: Nominal rated current 
Adj. lr Adjustable thermal setting 
Adj. Adjustable magnetic setting 

Replaces: XH125NJ, TL1OONJ, Note: check exact ratings or dimenions to suit your application requirement 

Phce Schedule T2 10 
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I 

TEMBREAK 2 MCCBs 

DIMENSIONS 
E125-NJ, S125-NJ, S125-GJ 
ASL: Arrangement Standard Line 
It.: Handle Frame Centre Line 

Front connected 

3P 49 

Interpole barrier 
)removable( \!, fl Moonlin. hole g p g 

I II 11 

90 
120 

Ma 

Preparation of conductor With terminal bars 
(optional) 

c9 

17(max.) 
4 rna..15 

92(39. 491 

Max0.7 
Mounting screw 

27.2 

Drilling plan 

3P aP 

130 

Rear connected 

4P 

M4X0.7 
non tng 

screw 

Drilling plan 

3P 4P 

Panel cutout 
(Front view) 

3P 4P 

12. 

46 

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

Front connected with Motor Operator 

3P 4P 

=rg---=ier Mount 

1 d 
hole 154 

Operating knob , 

%.; 

Front panel t2 

M8 screw \ 

Preparation 01 conductor 

o9 

i7(max.) 
max.I5 

3P 

Drilling plan 

4P 

+ 

Panel hinge position (hatching area) 
bottom view 

Connector 
45 M4x0.7 

Mounting screw 

Rear connected with Motor Operator 

max.) 

3P 

Drilling plan 

4P 

ore 
M4X0 7 

..b_M4x0.7 

appe o e 

Panel cutout 
(Front view) 

4P 

3P 

kl 

45 

90 

Panel cutout dimensions shown 
give an allowance of 1.5mm 
around the handle escutcheon. 

Beyond the StandardTM :TqinBreak 
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TEMBREAK 2 MCCBs 

INSTALLATION 
INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM 

Type A B1 B2 

E125 NJ 50 10 10 0 

S125 NF 50 10 10 0 

5125 NJ 50 10 10 0 

S125 < GJ 75 45 25 0 

H125 NJ 100 80 60 0 

L125 NJ 100 80 60 0 

:S160 NF 50 40 30 

5160 NJ 50 40 30 0 

S160 GJ 100 80 60 0 

H160 NJ 100 80 60 

L160 i NJ 100 80 60 0 

E250 NJ 50 40 30 0 

S250 NJ 50 40 30 0 

S250 GJ 100 80 30 0 

S250 PE 100 80 60 0 

H250 NJ 100 80 60 0 

H250 NE 100 80 60 0 

L250 NJ 100 80 60 0 

E400 NJ 100 80 40 0 

'S400 CJ 100 80 40 0 

S400 NJ 100 80 40 0 

S400 GJ 100 80 40 0 

S400 GE 100 80 40 

H400 NJ 120 120 80 0 

H400 NE 120 120 80 0 

L400 NJ 120 120 80 0 

L400 NE 120 120 80 

E630 NE 120 100 80 0 

S630 CE 120 100 80 0 

S630 GE 120 100 80 0 

D E 

25 *(1) 

25 *(1) 

25 11) 

25 *(1) 

50 *(1) 

50 *(1) 

25 *(1) 

25 *(1) 

50 '(1) 

50 *(1) 

50 11) 

25 *(1) 

25 *(1) 

25 *(1) 

50 *(1) 

50 *(1) 

50 *(1) 

50 11) 

11) 

30 11) 

30 *(1) 

30 *(1) 

30 *(1) 

80 *(1) 

80 11) 

80 *(1) 

80 11) 

80 *(1) 

80 ' *(1) 

80 .(1) 

30 

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover. 
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APPLICATION DATA 
SELECTIVITY (DISCRIMINATION) AND CASCADE 

Selectivity 
The principle of Selectivity (Discrimination) is based upon an analysis of several 
circuit breaker characteristics. These include time-current (tripping) curves, 
peak-let-through current (I,A) and energy let-through (I2t). 

The figures stated give the maximum selectivity level with the two nominated 
breakers in series under short-circuit conditions. For an indication on selectivity 
under overloads refer to the circuit breaker tripping/characteristic curves, or use 
the NHP Tem Curve selectivity analysis software package. 

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

Cascade 

Cascading is achieved by using an upstream device to assist (back-up) a 

downstream device in clearing a fault current. This principal is necessary should 
the downstream device be required to clear a prospective short circuit current 
greater than the devices' breaking capacity. 

In most cascading applications it is generally necessary for the upstream breaker 
to trip (unlatch), as well as the downstream breaker to give adequate back-up 
protection. As such, cascade is commonly used in feeding and protecting 
non-essential loads, such as basic lighting. 

For more information on selectivity and cascading please refer to the latest NHP 
Part C catalogue. 
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Selectivity & Cascade Tables 
@ 400 / 415 V 

Upstream 

Downstream 
MCCBs 
E 1 25NJ 

S125NJ 

MCC Bs 

kA 
_(RMS) 

25 

36 

lit.-1 '..' 

T, ' 2 
CV CV 

''' = 
70 125 

t '' ' 
2 
er 

C4 
50 

tt 
2. 
ftP 

Q' 
70 

'' ' 
g 
.A. 

= 125 

. , 

2 I 2 er i o 
-' "' 200 L 36 

2 
co 

C6 50 

25/25 

36/36 

25/25 

36/36 

25/65 

:36/85 

25736 

36/50 

25/50 

-36/65 

25/65 

36/85' 

25/85 1 25/36 

36/125 1 36%36 

S125GJ, ,' 65 - 65/65 65/125 59/50 , 65/70 65/125 65/150 1 35/36 50/50 

H125NJ :;' 125 76/70 125/125 50/50 70/70 125/125125/2001 36/36 50/50 

S160N4:; 36 s 1s ` i 36/50 ,36165 46/85 36/125 I 36/36 '46150 

S160GX'. 65 - i 50/50 , 65/70 65/125 65/150 I 36/36 50/50 

H16ONJ, ''', 125 125/12512512001 36/36 50/50 

E264NJ 25 25/65 25/85 1 25/36 -25/25 

S25ONJ z, 36 36/85 36/1251 36/36 36/36'. 

S250GJ 7,' 65 ' 65/125 65/1501 36/36 50/50 

S250PE 1 70 
I 

40/1125 170 /,150 I 36/36 50/50 

H25ONJ , 125 ; - 125/125 125/2001 36/36 ,, 50/50 

H250pE A 125 125/125 125/200 36/36 ;50/50 

E400NJ ,." 25 - 10/25 19/25 

S400CJ: , 'i 36 ', 
i 

. 
f 

106 ,,10/36 , 
S400NE:1; 50 - P 

1 

1 10/36 
, 10/50 

S400NJ 50 , , 10/36 10/36 

S400GJ - 70 ''' 10/36 10/50 

14400NJ °- 3 125 - 10/36 1 10/50 

s 

,' 
a_ ; 

H400NE I 125 . 1 " 10/36 10/50 
--,4--- - ' ,=. : . 

-i. 36 

50 

E630NE , 

E6306E4 

i I -- - -,,- -1 , -- - ,--- I , 

--- i- -7- --,- --- t----. 
, 

S630G E - 70 i 1 ' 

i§666S 45 

xseioNlt 65 

- -- T - -- ' -----1-----7- I ,, 
... I _ .±__. 

XS630PJ 85 , 
- 1 - 

XS630SE 1 50 1 

XH630SE 65 

XH630PE ' 65 
i -) 

XS800NJ - 65 1 

XS800SE` , 50 

XJ800PJ ,j 85 . 

XH800S E ''.. 65 

xl-AlooFE 65 , i I 1 i' 
1: - 

'1 

XS1250SE 4 65 1 E , ;% 

XS1600SE 85 

g*-/`?:Y 
,Seiecto:tityL;cascade; 

LIJ U1 L., LI. 1 CO i i .... CO 
W z en CO 2 , o , o 0 o o o o 0 0 o I ,,, ; In .=. .= .= 
2 2 2 2 to " ' " ' ,..t Pi = _, CO = _. 1 

CO J cO CO co, 
co) I- x x - x 1- x x x 1 

70 125 50 65 125 1 85 125 100 85 85 1 

25/50 '25/25 25/36 25/36 25/65 F0 25/ 25 25/25 25/25 25/25 25/25 

36/65 36/36 36/50 36736 '5E/36 -3-6136 - 36/36 36/36 36/36 - 36/36 

.65/70 -65/65 65/50 .55/65 65/65 65/65 65/65 .65765 65/65 65/65 ' 

,70/70 70/70 50750 65/65 65/65 '85/50 85/50 100/100 -85/85 85/85 

'36/50 36/36 36/36 36/65 36/65 36/36 36/36 ' 36/36 36/36 -36/36 

65/70 ,65/65 50750 ; 50/65 50/65 i 65/65 65/65 65/65 65/65 65/65 

70/70 70/70 50/50 50/65 50/65 - 85/65 85/65 100/100 85/85 85/85 

25/50 25/25 '25/25 25/50 -25/50 25/25 25/25 25725 25/25 25/25 

`36/65 36/36 36/36 36/36 36/36 36/36 36/36 .36/36 36/36 36/36 

65/70 65/65 50/50 50/65 -50/65 
1 

65/65 65/65 >65/65 65/65 65/65 

70/70 70770 50/50 ,.50/65 50/65 70/70 70/70 -'70170 70/70 70/70, 

70/70 70/70 50/50 -50/65 50/65 85/85 85/85 loon oo 85/85 85/85 

'70/70 70/70 50/50, ,50/65 50/65 185/85 ,85/85 100/100 -85/85 '35/85 

110/50 10/36 ,,25/25 25/25 , ,25/36 25/25 - 25/25 -25/36 25/25 .25/25 

1065 ,10/50 25/36 25/36 ; 25/50 36/36 36/36 -16/50 .36/36 .36/36 

-10(50 10/50 I 25/50 25/50 25/50 50/50 '50/50 ,50/50 50/50 50/50 

-10/70 10/65 25/50 25/50 25/65 50/50 50/50 50/65 50/50 50/50 

..10/70 10/70 25/50 25/50 ,25/65 
1 

70/36 -70/36 70/85 70/70 70/70 

10/70 10/70 25/50 25/65 25/65 .125/85 125/85 125/100 125/85 125/85 

10/70 10/70 25750 25/65 25/65 p25/85 125/85 125/100 125/85 125/85 

'...- i 25/36 25/36 25/36 1 36/36 36/36 46/36 36/36 36/36 

:25/50 25/50, 25/501 - -50/50 50/50 50%50 59/50 59(50 

"--- 1 1 70/70 70/70 70/70 70/70 70/70 

T 3-014-5- 30245 -30/45 36145 35745 

-7-57i 
- 130/65 30/65 40/65 '35/65 '36/65 

1,30/85 30/85 -30/85 35/85 35/85 

1 30/65 - 30/65 :30/85 - 30/85 30/85 

1'.30/65 30/65 ;30/85 30/85 ''30/85 

1 30/65 30/65 30/85 -30/85 30/85 

I 15/65 15/65 29/65 35/65 35/65 

1 15/50 15/50 120/50 35/50 35/50 I 

1 15/85 :15/85 20/85 35/85 ,35/85 

1:15/65 15/65 20/65 35/65 35/65 

- -s .15/65 15/65 ',.,20/65 45/65 35/65 I 

, 
`A/65 35/65 35/65 

1 .35/85 35/85 
r t t 
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.4. 
I 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

CASCADE TABLES 

CASCADE 
(4, 380 - 415 V A C ' ) 

Downstream kA 
MCCBs (RMS) 

m 
Ki 

,..1 , 
25 

0 
It 
t". 

c_ 

36 

(.../1 

N 
(6, 

... 

65 

z 
it ti 
c_ 

125 

r 
i:i 
t.i 

0 
o) 2 
,.... 

0 
;1 
ce, 

I 
g 2 
c_ 

r 
0 2 'en 6.T, 2 2 

c_ c... 

25 36 

0 2 
c_ 

65 

0 
.T, 

m 

70 

0 2 , 
125 

0 0 2 2 
m c_ 

125 200 200 36 65 125 200 
F 

El 25NJ 

S125NJ 

25 

36 

- 
- 

36 

- 
36 

50 

65 

85 

85 

125 

36 

- 
36 

50 

65 

85 

85 

125 

- 36 

- - 
36 

- 
- ' 

- 
65 

85 

65 85 ! 

85 125 ' 

aS125GJ ; ; 65' '' , - - ,, - -,.-' - -- 125 . 150 - -- - 125 150 - - 
'- 65 ' - 125 - 125 150 ; 

H125NJ 125 - - - - 200 - - - 200 - - 65 - - - 200 : 

I 816ONJ 

S160GJ 

36 

65 

- 

- 

'- 
- 65 . 

.... _ 
- 

- 
, 

- 

- 

- 

- 
- 

65 

- 
85 

125 

125 

150 

- - ' 

- - 
65 

- 
65 

70 

85 85 , 125 

- 125 125 150 ' 

i H16ONJ - - - 200 ! 

' 825ONJ 36 - - - - - - 65 - - - - - 65 85 85 125 

1S250GJ 
____ ______-- 
S250PE 

65 ___ . - - - -. - 
, 

- ' 
- , 

- , , 

-' - - - - 
- 

70 
. 

- 
125 

125 

' 125 150 
_ , 

125 150 , - - 

!H25ONJ 125 200 I 

: E4OONJ - - - - - - - 36 65 65 - , 

IS.100(1.1 36 - - - - - - - - - - - - 50 70 707-1-1 
- S4OONJ - - - - - - 50 65 85 85 - 

iS400GJ 70 ', - ' 50 ,- 125 125 - i 

t H4OONJ 125 - - - - - - _ _ _ 

Note: ') Ratings have not been verified where a dash "-" is shown. 

All pick-up and time delay settings are to be set at a maximum for upstream MCCB's 

Upstream MCCBs 
X X 

(I) ( I ) (I) (I) V) I = r r m CA (1) r- (n u) I 1- - - 
CASCADE 0 0 0 0 0 0 0 0 4.3 43 43 43 a 0 0 0 CD 0 

@ 380-415VAC') cc.; 2 2 e., 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 , ,n, ,n, mc_ c.. rrIMFT1M MT rilMr11 fT1 
Downstream kA 
MCCBs (RMS) 36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85 

1E125NJ 25 '36 36 '50 65 85 85 36 - 50' - 36 ' 36 36 - -, - 

1S125NJ 36 - 50 65 85 125 125 - - 65 - 50 50 - - - - , 

[S128G:J ° 65 ' - 7 0 , 1 2 5 1 5 0 1 5 0 - 5 0 7 0 - - - - 65 - ' 7 - 

1-1125NJ 125 - - - - 200 200 - - - - 65 - 50 - - 

1S16ONJ 36 - 50 , 65 '85 125 125' - 50 50 - ,-, 65 65 - - - 

:S160GJ 65 - - 70 125 150 150 - - 70 - - - - - - - 

11116ONJ 126 ,- ',,- - - ' 200, '200 - - - ,= - - 65 - , 65 - 
____ 

1E250NJ 2C ls IA cn 65 85 85 36 - 50 - - 36 50 - - - . 

IS25ONJ '36 50 65 85' 125 125 , - 

S250GJ 65 - - 70 125 150 150 - - 70 - - - - - - - 

IS250PE 70 - - - 125 150, 150 - - - . - -. - - - - - - 

H25ONJ 125 - - - - 200 200 - - - - - - - - - - 

!E4OONJ 25 36 36 50 65 85 85, 36 - 50 36 - - .36' - , 36 

l'S400Cj .1 36 - 50 65 70 100 100 - 65' 50' - 50 50 

1S4OONJ 50 - - 70 85 125 125 - 36 70 65 - - 50 65 65 

iS400GJ 70 ,- - 125 150 150. 36 - ^ - - 50 36 85 : 

fF!400Nj 125 200 200' 

Note: ') Ratings have not been verified where a dash "-" is shown. 

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs 
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TEMBREAK 2.MCCBs , , 

. . 

APPLICATION DATA 

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T / 
SAFE-T MCBs 

Upstream MCCB 

P) rs)Z 
h.) 

0 
ts.) 
cn 

cn 0 (/) 
4. At A A SELECTIVITY/CASCADE 

I 

m w wm w 
0 0 a 0 

`); w ww 0 w 0 0 a 0 
Z Z OZ Z C) 0 OD z 

kA c_ c c_ m c 

(RMS) I 25 36 65 36 65 36 

@ 415V AC 

Downstream 
MCB 

Amp 
rating 70 125 

FincEis 20 6 .18o8 2515 .35/35. 35/35 35/35 :" ,, , 

25 - 63 6 ,118/18 20/25 20/25 30/30 30/30, - - 
DTaB10- - . 05 -:-32.: 10 1 118/18 36/30.a0/50.- 35/35 '40/50 35/35 40/50 .40/50: 

40-63 10 118/18 20/25 25/25 .30/30 30/30 30/30 30/30 30/30 

DSRCBH 

DSRCD . 

0 5-32 . 10 116/18 30/30: 30/50 .35/35 '40/50. 35/35'. 40/50 .40/50'. 

' ' 40 . 10 118/18 20/25 25/25. 30/30 30/30 30/30 30/30 30/30 - 

r1241:7710H .. .80.- 125 . 10 ,.1 ..4/18 , 4/25; 4/25 15/15 .15/15 .10/10 10/10 .. 

1);Tp-i1 5 . -: 0 5- 32 15 :118/18 30 30/50 35/35 40/50 35/35 40/50 40/50 

i,Safe-T: i - 

40-63 ,, 15 ..-, i 18/18 . ..20. . 25/25 30/30. 36/30 30/30 30/30 30/30 

:15 - 20 .1 3/16 . 3/10 3/10 - - - - 
[SRCB 16 20 t3/10' 3/10 3/10 

Guide 
XX / YY 

Selectivity Cascade 

Notes: All figures stated are at 400/415 V AC. 
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TERASAKI 
Aztectioi viechnulegr 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES 

Short-Circuit Co-Ordination Motor Starting Table 

Type '1' 
Terasakl MCCB's & Sprecher + Schuh KTI's 
DOL starting 50/65 kA @ 400/415 V to AS/NZS 60947.4.1 

Terasaki Combinations 

Motor Size 
(kW) 

Approx. amps 0 
400/415 V (A) 

MCCB Contactor 

0.37 1.1 XM30PB/1.4 CA7-9 

0.55 1.5 XM3OPB/2 CA7-9 

0.75 1.8 XM3OPB/2.6 ' CA7-9 I 

t.1 2.6 XM3OPB/4.0 CA7-9 

1.5 3.4 XM3OPB/5 , CA7-9 ' 

2.2 4.8 XM3OPB/8 , CA7-9 

3 6.5 XM30P8/10 CA7-9 

4 8.2 XM30P8/12 CA7-9 

5.5 11 S125GJ/20 CA7-12 

7.5 14 S125GJ/20 CA7-16 I 

11 21 ' S125GJ/32 

15 28 S125GJ/50 CA7-30 

18.5 34 S125GJ/50 - CA7-37 i 

22 40 S125GJ/63 CA7-43 

30 55 S125GJ/100 CA7-60 i 

37 66 . S125GJ/100 , CA7-72 1 

45 80 . ' S125GJ/125 CA7-85 ' '1 

55 100 S125GJ/125 CA6-110 1 

5 130 ' 52501'E/250 " ' CA6-140 I 

0 155 S250PE/250 ' CA6-180 I 

10 200 S250PE/250 CA6-210 I 

32 225 S400GE/400 CA6-210 I 

60 270 S400GE/400 
, 

CA6-300 .1 

00 361 S400GE/400 . CA6-420 ',I 

Notes: Thermal or electronic overload relays may be used. 
XM3OPB MCCB's can be replaced with S125GJ/20 if required. 
Combinations based on the thermal overload relay tripping before the circuit. 
breaker at overload currents up to the motor locked rotor current. 

page 48 TentoreaK Beyond the StandardTM 

\ji j 

, .. 

' Teeasaki COmbihatione , Sprecher + Schuh Combinations 

'Overload 
Relay 

Thermal 
Setting (A) 

KT7 Circuit 
Breaker 

Contactor 

1CT 7-24 1.0 - 1.6 , KTA7-25S-1.0A CA7-9 

ICT 7-24 1.0 - 1.6 . ' KTA7-25S-1.6A CA7-9 

ICT 7-24 . .1.6 - 2.4 - KTA7-25S-2.5A CA7-9 

ICT 7-24 .. 2.4 - 4.0 . KTA7-25S-2.5A CA7-9 

ICT 7-24 2.4 '- 4.0 KTA7-25S-4.0A CA7-9 

ICT 7-24 , 4.0 - 6.0 KTA7-25S-6.3A CA7-9 

ICT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9 

KT 7-24 6.0 - 10 KTA7-25S-10A CA7-9 

ICT 7-24 10 - 16 KTA7-25H-16A CA7-12 

ICT 7-24 10 - 16 KTA7-25H-16A CA7-16 

ICT 7-24 16 =24 KTA7-45H-20A CA7-23 

ICT.7-45. 18 - 30 ' KTA7-451-1-32A CA7-30 

ICT 7-45 30 - 45 KTA7-45H-45A CA7-37 

ICT 7-45. , 30 - 45 , : KTA7-45H-45A CA7-43 

iCT 7-75 , 45 - 60 KTA3-100-63A CA7-60 

1CT 7-75 . ' 60 - 75 . . KTA3-100-90A CA7-72 

ICT,7-100 ' 70 - 90 KTA3-100-90A CA7-85 

10EF .1-11/12 20 - 180 KTA3-160S-100A CA6-110 

ICEF 1-11/12 ' 20- 180 KTA3-160S-160A CA6-140 

ICEF 1-t1/12 20 - 180 KTA3-160S-160A CA6-180 

ICEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210 

ICEF 1-41/42 . 160 - 400 KTA3-250S-250A CA6-250 

ICEF 1-41/42 ' 160 -400.. KTA3-400S-320A CA6-300 

ICEF t41/42 160- 400. KTA3-400S-400A CA6-420 
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TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES 

Short-Circuit Co- Ordination DOL Motor Starting Table 

Type '2' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 50165 kA © 400/415 V to AS/NZS 60947.4.1 

ti 

Terasaki Combinations 

Motor Size Approx. amps 45/ MCCB Contactor 
(kW) 400/415 V (A) 

0.37 1.1 XM3OPB/1 4 CA7 9 

0.55 1.5 XM3OPB/2 CA7-9 

0.75 1.8 XM3OPB/2 6 CA7-9 

1.1 2.6 XM3OPB/4 0 CA7-16 . I 

1.5 3.4 XM3OPB/5 CA7 16 I 

2.2 4.8 XM30143/8 CA7-16 I 

3 6.5 XM3OP8 /10 CA7-30 I 

4 8.2 XM3OPB/12 CA7-30 

5.5 11 S125GJ120 . CA7-30 I 

7.5 14 S125GJ/20 CA7-30 I 

11 21 S125GJ/32 CA7-30 

15 28 S125GJ/50 CA7-43 

18.5 34 S125GJ/50 CA7-43 I 

22 40 S125GJ/63 CA7-43 I 

30 55 S125GJ/100 CA7-72' - 

37 66 ,S125GJ/100 CA7-72 .I 

45 80 - S125GJ/125 - CA6-105 - 

55 100 S250PE/160 CA6-105 ' -I 

75 130 S250PE/250 ,-- CA6-140 

90 155 S250PE/250 CA6-170 1 

110 200 S250PE/250 - CA6-210 I 

132 225 S400PE/400 CA6-210 I 

160 270 S400PE/400 CA6-300 ' I 

200 361 S400PEJ400 CA6-420 'I 

Notes: Thermal or electronic overload relays may be used. 
XM3OPB combinations can be replaced with SI 25GJ/20 and CA7-30 if required. 
Combinations based on the thermal overload relay tripping before the circuit 
breaker at overload currents up to the motor locked rotor current. 

. , 

I Terisaki CorribinetiM4 

:Overload. . Thermal . 

?Relay 
. 

Setting (A) 

'CT 7.-24 :. 1.0 -..1 .6 .'. 

Sprecher + Schuh Combinations 

Contactor 

CA7-9 

K17 Circuit 
Breaker 

KTA7- 25S -1A 

,CT.7-24 1.0 - 1.6 . ' KTA7- 25S -1.6A CA7-9 

'CT 7-24 ' 

.CT,7-24 

1.6 ', 2'4 

2.4 - 4.0 ...t 

KTA7- 25S -2.5A 

KTA7-25S-2.5A 

CA7-9 

CA7-9 

IC1-7-24 : 2.4 '-'4.0 : KTA7- 25S -4A CA7-9 

:CT '724: KTA7 -25S -6.3A CA7-9 

;CT 7-24 6.6 -. 10', KTA7 -25S -6.3A CA7-9 

-CT 7-24 '6.0 7 10 KTA7-255-10A CA7-9 

:CT 7-24 - lo - 16 KTA7-25H-16A CA7-12 

I'CT4-24 ..10 .-16 KTA7-25H-16A CA7-16 

CT 7-24 .. 

CT.7-45:' .; 

16 2 

.. 18 - 30 

KTA7-45H-20A 

KTA7-45H-32A 

CA7-23 

CA7-30 

ICT745 30 - 45 KTA7-45H-45A CA7-37 

:CT 7-45 30 - 45. , KTA7-45H-45A CA7-43 

CT. 7-75 45 - 66 KTA3-100-63A CA7-60 

;CT 7-75 

ICT 7-100 

. -60. 75 

- 70 - 90< 

KTA3-100-90A CA7-72 

KTA3-100-90A CA7-85 

!CEP 1-11/12 20 - 180 . KTA3-160S-100A CA6-110 

'CEP 1-11/12 

;CEF 1 -11/12 

20 - 180 - 

' 20 - 180 

KTA3-160S-160A 

KTA3-160S-160A 

CA6-140 

CA6-180 

ICEF1-41/42 160 - 400 KTA3- 250S -200A CA6-210 

ICEF. 1-41/42 - 160 - 400 KTA3- 250S -250A CA6-250 

ICEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300 

ICEF 1,41/42.... ,160..-;400. KTA3- 400S -400A CA6-420 

Beyond the StandardTM TemBreak 
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' 0 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION 

Short-Circuit Co-Ordination DOL Motor Starting Table 

Type '2' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 85 kA 0 4001415 V to ASAUS 60947.4.1 

Motor Size 
(kW) 

0.37 

. . 

Terasaki Combinations 

MCCB Contactor 

CA 7-9 

Approx. amps CO 

400/415 V (A) 

1.1 XM3OPB/1 4 

0.55 1.5 XM3OPB/2 CA 7-9 

0.75 1.8 XM3OPB/2 6 CA 79 
1.1 2.6 XM3OPB/4 0 , CA 7 16 

1.5 3.4 XM3OPB/5 , - CA 7-16 

2.2 4.8 XM3OPB/8 CA 7-30 

3 6.5 XM3OPB/10 CA 7 30 

4 8.2 XM3OPB/12 CA 7 30 

5.5 11 H125NJ/20 CA 7-30 

7.5 14 H125NJ/20 CA 7-30 

11 21 H125NJ/32 CA 7-30 

15 28 - H125NJ/50 CA 7-43 

18.5 34 - H125NJ/50 CA 7-43 

22 40 H125NJ/63 CA 7 43 

30 55 H125NJ/100 CA 7-72 

37 66 H125NJ/100 - CA 7-72 

45 80 H125NJ/160 CA 6-105 

55 100 H16ONJ/160 CA 6-105 

75 130 H250PE/250 61c6 210 

90 155 H250PE/250 CA 6-210 

110 200 H250PE/250 CA 6-210 

132 225 H400NE/400 CA 6-210 1 

160 270 H400NE/400 CA 6-300 1 

200 361 H400NE/400 CA 6-420 ; 

Notes: Thermal or electronic overload relays may be used. 
XM3OPB combinations can be replaced with H125GJ/20 and CA7-30 if required. 
Combinations based on the thermal overload relay tripping before the circuit 
breaker at overload currents up to the motor locked rotor current. 

page 50 Tentifreak ,Beyond the StandardTM 

. 

Terasaki Combinations , . 

overload Thermal 
iRelay . Setting (A) ; 

Sprecher , Schuh Combinations 

K17 Circuit 
Breaker 

Contactor 

;CT 7-24 1.0 -1 :6 ' KTA7-25S-1A CA 7-9 

(CI 7-24 1.0 -.1.6 KTA7-25S-1.6A CA 7-9 

. 
1C7 7-24 .1.6, 2.4 ' KTA7-25S-2.5A CA 7-9 

CT 7-24' .2.4 - 4.0 - . KTA7-25H-2.5A CA 7-9 

1CT.,7-24 ....,.. . .2.4., 4.0. .- - , ._. . , , KTA7-25H-4A CA 7-9 

1CT 7-24 ' . . 4.0 L 6.0. KTA7-251-1-6.3A CA 7-9 

fCT 7-24 6.0 -10 , ' ' KTA7-25H-6.3A CA 7-9 

!CT 7-24 
1 - .CT 7-24 . 

6.0 - 10 .: 

10,-216 

KTA7-25F1-10A CA 7-9 

CA 7-12 KTA7-45H-16A 

1.C7.7-11. . '10'- 16 ' KTA7-45H-16A CA 7-16 

1CT 7-24 

(CT 7-45 

16 - 24. 

18 - 30 

' KTA7-45F1-20A CA 7-23 

CA 7-30 KTA7-45H-32A 

(CT 7,45 30 - 45 ' KTA7-45H-45A CA 7-37 

[CT 7-45 ' 30 - 45 .. KTA7-45H-45A CA 7-43 

CT. 7-75 KTA3-100-63A CA7-60 

1CT 7-75 L60 - 75 . ': KTA3-100-90A CA7-72 

1CI 7-100 70 - 90 KTA3-100-90A CA7-85 

CEF. 1-11/12 . :.;..: -.20- 180 . - - 

ICU' 1-11/12 

10EF 1-11/12 

v 20.- 180 

20 - 180 

- - 

- - 

10EF .141./42 160 - 4.00 .' - - 

IC& '1 -41/42 160 - 400 - - 

16EF 1-41/42 160 - 400 . - - 

ICE.0: 1-41142. , 160', 400 - - 
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I 

TEMBREAK 2 MCCBs 

APPLICATION DATA 

MOTOR STARTING TYPE 2 CO-ORDINATION 

Short-Circuit Co-Ordination DOL Motor Starting Table 

Type '2' 
Terasaki MCCB's & Sprecher + Schuh KT7's 
DOL starting 100 kA @ 400/415 V to AS/NZS 60947.4.1 

Motor Size 
(kW) 

0.37 

Approx. amps @ 

400/415 V (A) 

1.1 

Terasaki Combinations ' 

' Contactor 

CA" 7-30 

MCCB 
.. 

1-1125NJ/20 

0.55 1.5 H125NJ/20 CA 7-30. 

0.75 1.8 H125NJ/20 ' ' CA 7-30. 

1.1 2.6 H125NJ/20 . CA 7-30 ' 

1.5 3.4 H125NJ/20 CA 7-30 ; 

2.2 4.8 H125NJ/20 .. CA 7-30 

3 6.5 H125NJ/20 CA 7-30 

4 8.2 ``H125NJ/20 
I 

CA 7-30 

5.5 11 H125NJ/20 CA 7-30 

7.5 14 H125NJ/20 CA 7-30 ' 

11 21 H125NJ/32 CA7-30 [ 

15 28 H125NJ/50 2 - CA 7-43 

18.5 34 H125NJ/50 , CA 7-43 

22 40 H125NJ/63 

30 55 H125-NJ/100 , CA 7-60 

37 66 ,H125-N3/100 :.'' CA 7-72: - 
45 80 H1251NJ/123 CA 7-85 

55 100 H250-NE/160 CA 6-95- 

75 130 ' H250-NE/250 - CA 6-140 

90 155 H250-NE/250 CA 6-140.; ; 

110 200 1-1250-NE/250 CA,6-180 '! 

132 225 ' H400-NE/400 , CA 6-420: ), 

160 270 H400-NE/400 , CA' 6-420 , i 

200 361 ; 11400:NE/400 CA 6-420 

Notes: 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. 

Terasaki ocientiinations . Sprecher + Schuh Combinations 

Overload 
Relay 

IbT 7-24 

Thermal 
Setting (A). 

1.0- 1.6 

rCT 7-24 

(CT 7 24 ;;;.: 16 - 2.4 

ICT 7-24 2.4 -.4.0 

724 2.4 -.4.0: 
j 

!CT 7-24 4.0 - 6.0 

!CT 7-24 '' 6.0 - 10 

1CT 7-24 ' 6.0 - 10 

CT 7-24 10 - 16 I 

CT 7-24 

!CT 7-24 

!CT 7-45:. 

%CT 7i45'.. 

,10 - 16 

16 - 24 

18 - 30 

KT7 Circuit Contactor 
Breaker 

KTA7-25S-1A CA 7-9 

KTA7-25S-1.6A CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

KTA7-25S-2.5A 

KTA7-25H-2.5A 

KTA7-251-1-4A 

KTA7-25H-6.3A CA 7-9 

KTA7-25H-6.3A CA 7-9 

. 
KTA7-25H-10A CA 7-9 

KTA7-451-1-16A CA 7-12 

KTA7-451-1-16A CA 7-16 

KTA7-451-1-20A CA 7-23 

KTA7-45H-32A CA 7-30 

KTA7-451-1-45A CA 7-37 

CT 7-45 . 30 - 43 I KTA7-45H-45A CA 7-43 

ICT.7-75 45 - 60 

CT 7=75; 

CT 7-100 

CEF.111/12.. 

60 - 75 
I 

70 - 90'. 

20 - 180 

iatF 20 - 160 

CEF.t-1 1/12 20 - 180 

10EF .1.-41/42 160.- 400 

ICEF 1-41/42 160 - 400 

;CEF 1-41/42 

;CU. 1-41/42 

160 -400 

Beyond the Standardm,L, emilreak page 51 ' I 
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9 i 

TEMBREAK 2 MCCBs 

OPERATING CHARACTERISTICS 

THERMAL MAGNETIC CHARACTERISTICS 
125A Frame MCCBs 

Time/current characteristic curves 

E125-NJ, S125-NJ, S125-Gi 

MagriatIc trip current 

15001300 
1200±240 

600-1120 

50'125.Atnen1 20 32Aitrast 

0.6 

0.3 

0.06 
3.05 
0.0t 

0.03 -4- 

r 

Adiustable setting range 
c' magnetic rip 

0.01 

oam 
3.200 

,0.000 

X11 . I 
.eriTeat SateaD 

Time/current characteristic curves 

H125-NJ, L125-NJ 

Magnetic trip current 

(A) 

125 
100 
63 

- 50 
32 - 

20 

(A) 

1500±300 
1200±240 
756151 
600±120 
384±77 
240148 
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e I i 

TEMBREAK 2 MCCBs 
I 

I L-I 7 _i 

, OPERATING CHARACTERISTICS 
THERMAL MAGNETIC PROTECTION 
Adjustment Dials 

0.63 

(i 0.8 

IR (xl n) A (xl n) 

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

IR can be set between 0.63 and 1.0 times I. 

2. A is the magnetic element adjustment dial and is used to set the short circuit 
tripping threshold to suit the application. 

A can be set between 6 and 12 times In on 125A and 400A frame models. 

A can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A. 

4 can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less. 

Models, Types and Rated Currents of Thermal Elements 

Model Current Ratingln,(A) 
S125 __, -NF 16, 20, 25, 32, 40950, 63, 80, 100, 125 

E125 : -NJ 20, 2, 50, 63, 100, 125 

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

S125 ' ---GJ - -'20,''32, 50, 63;100;125:-= '' °' 

11128 -NJ 20;32, 50, 63, 100, 125 

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

S160 -NF 16, 20, 25, 32 40, 50 63, 80 100, 125;.160 

S160 - ' -NJ 20, 32, 50. 63, 100, 125, 160 

S160 -GJ 50 63 100 125, 160 -.,....., 
.._. 

H160 -NJ ' 160 
........._ 

L160 -NJ 160 

E250 -NJ 20, 32, 50; 63, 100, 125, 160, 280, 250 

S250 -NJ 160200,250__ 
S250 -GJ , 160, 200,250 

,11250 -NJ 160 250 , 

L256 -NJ 160, 250 

'ECM -NJ 250, 400 -. 
S400 -CJ 250, 400 

S400, -NJ 250,400 

S400' -GJ 250, 400 

11400 -NJ ,, 250, 400 

I400 -NJ ' 250, 400 

Beyond the Standard Teing;tak . page 23, , 
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TEMBREAK 2 MCCBs 

OPERATING CHARACTERISTICS 
LET-THROUGH PEAK CURRENT CHARACTERISTICS 
S125-NE 240V AC S160-NF. 240V AC. 

2 

. 22.0VAC 
Ctrr. to et-ihmvh tern VIN0 

1 1 

10 :co 200 300 

Prospective short circuit current in RMS syrn.(kA). 

E125-NJ, S125-NJ, S125-GJ. 440V AC. 

as 

0.3 

n.5. . 

i5,C.04,AC 
el.rve 9.. ....KT 
Lkswing 

33 5 

1' 25 0 :5,112 .115V 151./atOV 

p 361093, !Sy: 25FAAJOV 

10 20 30 50 100 200 300 

Prospective shoe circuit current in RMS sr thA: 

page 34 Tern ti,reaK Beyond the StandardTM 

7 7 ! 

2 

iierge, Tent, ., 
Vollago: . 

prerAng 

Ott 

5.: 100 200 300 

Prospective short circuit current in RMS sym.(kA) 

S125-NJ, S125-GJ. 690V AC. 

10 

5 

0an9. Toilmotal. 

.01.0. 3 

Dos.og'tO:r.OtSOO 

. 1 

125A-50A 

to 

. . 

. . 

2 3 5 

Prospective short circuit current in RMS sym(ttA) 
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TEMBREAK 2 MCCBs 

OPERATING CHARACTERISTICS 
LET-THROUGH ENERGY CHARACTERISTICS 
S125-NF. 240V AC 

l'suouctive short circuit current in RMS syn. (kA 

E125-NJ, S125-NJ, S125-GJ. 440V AC. 

. 
. 

Range: . Ternbmta 2. f 

: ege: 3 390VAC,115VA6 
rya: Ma.;..Lcithroug1: eflee.,,,, 

:).awing 
. 

0.1.3 

0.02 

S 2$4A, :). 
54th,:..,. 

. . . . . 

200 300 

Prospective shon circuit current M RMS sym.(kA) 

S160-NF. 240V AC 

,ft.yo ..,eaic 2 

Witage: I 1240200 . 

Curve Ty-fir. l.111441110..ugh 1. 
DtawIng 140: 1.14807 

2 3 5 103 200 300 

' moncr, ^Jr, . rws sym.(kA) 

S125-NJ, S125-GJ. 690V AC. 

0.5 

: c: 
I,rur 

I 

--4- 

125A! 

2 3 10 

Prospective short circuit current in RMS sym.(kA) 
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ACCESSORIES 

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS 
16A TO 630A 

1. Welcome to TemBreak 2 

2. Ratings and Specifications 

3. Operating Characteristics 

Application Data 

5. Accessories 

Electrical Control (Internal Accessories) 59 

Termination,of Control Wiring 64 

Electrical -Control (Motorised Operation) 65 

Operating Handles & Lockini Devices 

Insulation Accessories 

Dual Supply Changeover Systems 

Installation 

68 

70 

73 

Dimensions 

TEMBREAK 
MOULDED CASE CIRCUIT BREAKERS' 
630A TO 1600A 

Teml3reak Moulcled,Case,Circuit Breakers 

Order Codes 

The Ultimate SafetyBreaker 'Temi3ivak page 58 
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ACCESSORIES 

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES 

Electrical control accessories for TemBreak 2 are 

designed with the installer in mind. Status and 
alarm contacts, remote tripping coils and 
undervoltage 
protection coils are of modular design and 
convenient to use. 

(1) (2) (3) (4) (5) 

1) Heavy-duty auxiliary switch 
2) Heavy-duty alarm switch 
3) General-purpose auxiliary switch 
4) General-purpose alarm switch 
5) Shunt trip 
6) Under voltage trip 

(6) 

Every accessory fits every MCCB 
and Switch-Disconnector in the range. 

All accessories are endurance tested 
to the same level as MCCBs. 

TemBreak 2 internal accessories 
are easily field-installable. 

All accessories are individually packaged 
and are supplied with fitting instructions. 

Control wiring is terminated on the accessory 
screw terminal. Alternatively a terminal block 
which clips to the side of the MCCB 
is available. 

Installing Accessories in a 4 pole S400 model 

The internal accessories can be easily installed in the field 
without special tools or product training. 

page, 5 `feitiBreetk The Ultimate safety Breaker 

Easy field-Installation 
of Accessories 

Internal accessory can be simply 
plugged into position 

No tools are required for this, 
except a screwdriver to lift the 
MCCB front cover clips. 

Accessories fit with a firm click 
when installed correctly. 

Colour coding of accessories helps 
identification and installation 
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ACCESSORIES 

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES 
Valid Maximum Accessory Combinations 

,...at 

kl... 
: General Purpose 

Auxiliary Switch 

Purpose 
Switch 

.., General 
t,., Auxiliary 

General Purpose 
Auxiliary Switch - General Purpose 

Auxiliary Switch 

General Purpose 
.., Auxiliary Switch 

General Purpose 
' Auxiliary Switch General i General Purpose 

Purpose ' Auxiliary Switch 

General 
0 Alarm Shunt 

Purpose 
Switch Trip P General 

Alarm Shunt Purpose - Switch Trip Alarm Shunt 
Switch g Trip 

OR 

6:k 

Heavy 
' 

s> 
Du tY 

Heavy, 
Duty 

- 

I., l , 
t 

Alarm 
Switch I 

Undervoltage 
Heavy 

- Duty L 
Alarm 

Alarm 
,, Switch 

Undervoltage Switch 
Heavy Duty 
Auxiliary Switch Undervoltage 

l'.-441 Heavy Dury 
- Auxiliary Switch 

M, 
(o Heavy Duty 

Auxiliary Switch 
- Heavy Duty 
1 Auxiliary Switch 

Heavy Duty 
1 Auxiliary Switch 

Status indication switches mount in the left side of the MCCB. 
General purpose and heavy duty status indication switches cannot 
be mixed in the same MCCB. 
Only one alarm switch can be fitted to an MCCB. 

Shunt trips and under voltage trips mount in the right side 

of the MCCB. 

It is not possible to install a shunt trip and an under voltage trip 
in an MCCB as they occupy the same location. Under voltage 

trips can provide remote tripping if necessary by wiring a 

normally closed contact or pushbutton in series with the 

protected supply. 

Under voltage trips with time delays require an external time 

delay controller which clips to the side of the MCCB. 

The, Ultimate Safety Breaker Tentgreak, pa"ge,60,:. 
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ACCESSORIES 

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES 
Status Indication Switches 

.1 

General Purpose Auxiliary Switch 

Terminal Designations and 
of Function of General Purpose Trip 

.4 j Auxiliary Switch 

General Purpose Alarm Switch 

Terminal Designations and 
Function of General Purpose 
Alarm Switch 

General Purpose Auxiliary Switch (AX) 

An auxiliary switch electrically indicates 
the ON or OFF status of the MCCB. 
The general purpose type is a changeover 
switch with 3 terminals. 

A microcurrent version is available for 
switching currents as low as lmA. 

Auxiliary switches are colour coded grey. 

The cable capacity of the terminals is 0.5 
to 1.25mm2. 

The general purpose auxiliary switch 
meets the requirements of IEC 61058-1. 

General Purpose Alarm Switch (AL) 

An alarm switch electrically indicates the 
TRIP status of the MCCB. The general 
purpose type is a changeover switch with 
3 terminals. 

A microcurrent version is available for 
switching currents as low as lmA. 

Alarm switches are colour coded grey and 
black. The cable capacity of the terminals 
is 0.5 to 1.25mm2. 

The general purpose alarm switch meets 
the requirements of IEC 61058-1. 

DC 

Minimum 
Load i 

Microcurrerit versions 

Volts (V) 

AC 

Volts (V) 

DC 

Minimum 
Load 

Amperes (A) Amperes (A) Volts 

(V) 

Amperes (A) 

Resistive 
Load 

Inductive 
Load 

Resistive 
Load 

Inductive 
Load Resistive 

Load 

440 

240 

110 

3 

3 

2 

2 

250 

125 

30 

0.4 

3 

0.05 

2 

100mA at 

15V DC. 30 0.1 

1mA at 5V 

DC and 30V 

DC. 
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ACCESSORIES 

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES 
Status Indication Switches 

Heavy Duty Auxiliary Switch 

Heavy Duty Alarm Switch 

of Heavy 

.4 

Terminal Designations 
and Function 
of Heavy Duty 

oFF,1 Auxiliary Switch, 
Trip 

a contact 

3i 

.) Trip 

Duty Auxiliary 

Terminal Designations 
and Function 
of Heavy Duty 
Auxiliary Switch, 

b contact 

Terminal Designations 
and Function 
of Heavy Duty 
Alarm Switch, 
a contact 

Terminal Designations 
and Function 
of Heavy Duty 
Alarm Switch, 

b contact 

V*, VALIZAILigA 

AC DC 

Volts (V) Amperes (A) Volts (V) Amperes (A) 

Resistive 
Load 

Inductive 
Load 

Resistive 
Load 

Inductive 
Load 

500 1 1 

440 3 3 250 0.5 0.5 

240 4 4 125 1 1 

110 5 5 48 3 2.5 

48 6 6 24 6 2.5 

Heavy Duty Auxiliary Switch (AX) 

The heavy duty auxiliary switch has an 
impulse withstand voltage (Uimp) of 
6kV and is suitable for isolating safety 
circuits. The auxiliary switch electrically 
indicates the ON or OFF status of the 
MCCB. The heavy duty type is a bridge 
switch with two terminals. It is available 
in either normally open or normally 
closed configurations. 

Heavy duty auxiliary switches are colour 
coded grey. The cable capacity of the 
terminals is 1.25 to 2.5mm2. 

The heavy duty auxiliary switch meets 
the requirements of IEC 60947-5-1. 

It has direct opening action, 
recommended by IEC 60204-1 
Safety of Machinery - Electrical 
Equipment for Machines. Safety 

Heavy Duty Alarm Switch (AL) 

The heavy duty alarm switch has an 
impulse withstand voltage (Uimp) of 
6kV and is suitable for isolating control 
circuits. The alarm switch electrically 
indicates the TRIP status of the MCCB. 
The heavy duty type is a bridge switch 
with two terminals. It is available in 
either normally open or normally closed 
configurations. 

Heavy duty auxiliary switches are colour 
coded grey and black. The cable capacity 
of the terminals is 1.25 to 2.5mm2. 

The heavy duty alarm switch meets the 
requirements of IEC 60947-5-1. 

It has direct opening action, 
recommended by IEC 60204-1 
Safety of Machinery - Electrical 
Equipment for Machines. 

The Ultimate Safety Breaker TemBreak- 'page"62 
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ACCESSORIES 

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES 
Remote Tripping Devices 

Shunt Trip (SHT) 

A shunt trip allows an MCCB to be tripped remotely 
on the application of the rated coil voltage across the 
shunt trip terminals. TemBreak 2 shunt trips have 
continuously rated coils and are suitable for use in 
electrical interlocking applications. 

The MCCB contacts and toggle will move to the 
tripped position when the shunt trip is operated. 

The permissible voltage range is 85% to 110% for AC 
or 75% to 125% for DC. 

The cable capacity of the terminals is 0.5 to 1.25mm2. 
Shunt trips are colour coded grey. 

Shunt Trips 

Controller 

C 1 0- 
( -) 

Terminal Designations of Shunt Trips 

-17P.14014 Mt ow 
t... 

Rated 
Voltage 

Voltage AC Voltage DC 

100-120 200-240 380-450 24 48 100-120 200-240 

Excitation 
Current 
(A) 

0.014 0.014 0.0065 0.03 0.03 0.011 0.011 

Under Voltage Trip (UVT) 

An under voltage trip will trip the breaker 
automatically when the voltage applied to the terminals 
of the undervoltage coil drops to between 70% and 
35% of its voltage rating. The under voltage trip 
prevents the circuit breaker being closed unless a 

voltage corresponding to at least 85% of its voltage 
rating is applied across the terminals of the 
undervoltage coil. 

The MCCB contacts and toggle will move to the 
tripped position when the under-voltage trip operates. 

Under voltage trips with AC operating voltages are 
available with 500ms time delays. Time-delay units 
are fitted to the outside of MCCBs. 

The cable capacity of the terminals is 0.5 to 1.25mm2. 
Under voltage trips are colour coded grey and black. 

Controller 

Dc 1 

(-) 

D2 

( +) 

Terminal Designations of Under Voltage Trips 

. - Ratings 

Power supply capacity (VA) Excitation current (mA) 

Rated 
Voltage 

Voltage AC Voltage DC 

100-120 200-240 380-450 24 100-120 200-240 

Power 
Supply 
Capacity 
(VA) 

1.4 1.4 2.28 23 10 10 

page 631,, femBreak The UltirdatO'SafOty:Breaker 
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TERMINATION OF CONTROL WIRING 

Terminal blocks are for optional use with all types of internally 
mounted accessory. 

Terminal Block for Plug-in MCCBs 

The terminal block for a plug-in MCCB 
consists of: 

a male section pre-fitted with 3 cables 
with which clips easily to the back of 
the MCCB 

a female section with 3 user terminals 
which clips easily into the plug-in base. 

Up to 4 terminal blocks can be installed 
on a 125A, 160A or 250A frame MCCB. 
Up to 5 terminal blocks can be installed 
on a 400A or 630A frame MCCB. 

Terminal Block for Plug-in MCCBs 

ACCESSORIES 

Terminal Block for Front-Connected 
and Rear-Connected MCCBs (TF) 

A terminal block facilitates convenient and accessible 
control wiring to internally mounted accessories. 
It allows the use of control wiring cables with larger 
cross-sectional area than permitted by the internal 
accessories themselves. 

This terminal block can be clipped to either side of the 
MCCB. If mounted on the left incoming wiring will 
be fed vertically up to the terminals. If mounted on the 
right, the incoming wiring will be fed vertically down 
to the terminals. Terminal blocks are pre-fitted with 
outgoing wiring which can be terminated directly 
on each internal accessory. Note that if the terminal 
block is mounted on the right side of the MCCB, it 
is not compatible with the breaker-mounted terminal 
block for preferential trip alarm. The latter should be 
remotely-mounted in this case. 

The maximum incoming cable size to the terminal block 
is 2.5mm2. Terminal blocks have 11 terminals. 

Terminal Block for Front-Connected and Rear-Connected MCCBs 

The Ultimate Safety Breaker TemBreak 
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ACCESSORIES 

ELECTRICAL CONTROL USING MOTORISED OPERATION 
Overview - Motor Operators (MC) 

ON / OFF 
TRIPPED 

Indicator 
Operating 

Handle 

Motor Operator for 125A and 
250A Frame MCCB's 

Optional - 

key lock 

Padlocking 
facility 

Motor operators provide the possibility of 
opening and closing an MCCB on 
application of electrical control signals. 
TemBreak 2 motor operators are 
extremely reliable, having been designed 
to endure the same switching duty as the 
host MCCB. 

Round Peg 

Manual 
charging 

lever 

Spring status I 

Manual 
Charging 

Point 

ON / OFF+ 
TRIPPED indicator 

Optional 
key lock 

Select 
Lever 

Motor Operator for 400A and 
630A Frame MCCB's 

Easy field-installation. 

Fast operation (----5.100ms). 

Positive contact indication. 

Padlocking facility as standard 
(Maximum 3, hasp diameter 8mm). 

Optional keylock. 

Versions available with automatic 
reset function. 

Voltage presence indication. 

Motor Operator for 125A and 
250A frame MCCB's 

Motor Operator for 400A and 
630A frame MCCB's 

-,,page The Ultimate Safety Break& 

ON / OFF 
push buttons 

Motor operators for 125A and 
250A frame are mounted on the 
front of the breaker. They can be 
rapidly fitted by locating the round 
pegs and square pegs on the motor 
into corresponding round and 
square holes on the breaker. It takes 
less than 10 seconds to secure the 
motor to the MCCB.Two levers 
securely lock the motor into 
position. No tools are needed 
to fit the motor operator. 

400A frame and 630A frame motor 
operators are held in place with 
mounting screws. They can be 
installed easily in the field. 
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ACCESSORIES 

ELECTRICAL CONTROL USING MOTORISED OPERATION 
Indication of ON, OFF or TRIPPED Status 

The external operating handle of 125A and 250A frame motor operators has dual functions: 

1. Indication of ON, OFF or TRIPPED status as shown in the photographs below; 

2. Manual operation when external operating handle is pulled out. The supply to electrical control 
circuits inside the motor operator is cut when the external operating handle is pulled out. 

14.0 

0.'S N70 
ON 

MCCB on MCCB off 

Ratings and Specifications 

MCCB tripped 

Motor operators for 
400A and 630A frame 
MCCBs incorporate a 
mechanical flag which 
indicates the ON, OFF 
and TRIPPED status 
of the MCCB. They 

can be manually 
charged using the 

lever provided. 

size of host.,MCCB tgi)' 400-630 

Rated operating voltage 

... 

100-110 VAC 0 

200-220 V AC 0 0 

230-240 V AC 0 0 

24 V DC 0 0 

48 V DC 0 0 

100-110 v DC 0 0 

Operating current/ 

Starting current 

Peak value (A ,,. - 

100-110 VAC 2.5 / 5.3 ON ---/1.9; OFF, RESET 1.3/3.8 

200-220 V AC 2.9 / 5.3 ON ---/3.3; OFF, RESET 0.9/3.8 

230-240 V AC 2.8 / 5.3 ON ---/3.3; OFF, RESET 0.9/3.8 

24 V DC 9 / 18 ON ---/9.2; OFF, RESET 4.3/9.8 

48 V DC 8 / 17 ON ---/3.8; OFF, RESET 2.0/5.2 

100-110 V DC 1.3 / 4.3 ON ---/1.3; OFF, RESET 1.2/2.9 

Operating method Direct drive Spring charging 

Operating time (s) ON 0.1 0.1 

OFF 0.1 1.5 

RESET 0.1 1.5 

Operating switch rating 100V, 0.1 A, Opening voltage: 44V, current 4mA 

Power supply required 300 VA minimum I 300VA minimum 

Dielectric properties (1 min) 1500 VAC (1000V AC for 24V DC and 48V DC motors) 

Weight 1.4 kg 
I 

3.5kg 

0= Available 

Note: Operating times shown in the above table apply only when the rated operational voltage is supplied to the motor operator. 
The voltage supplied to the motor operator must be within the range of 85% and 110% of the rated operating voltage. 

The Ultimate Safety Breaker. TemBreak page 66 
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ACCESSORIES 

ELECTRICAL CONTROL USING MOTORISED OPERATION 
Motor Operator Control Circuits 

MCCB and Motor Operator Showing Control 
Wiring Socket 

The Control circuits for Motor 
Operators are connected using a 
simple plug and socket system. 

Control Wiring Plug 

OFF(RESET) 

!OFF 0 

o 

LED 
- -0 

ON 

bON -0 . 

!COM 

5 0 

r, 0 

Control circuit for Motor Operators 

Operation 

The motor operator incorporates a self-hold 
circuit for the closing and opening signals. 
Therefore a momentary open or close signal 
will ensure a complete operation. 

When the breaker trips, the breaker is reset 
by applying a signal to the OFF terminals 
of the motor. 

When a UVT is used with a motor operator, 
design the control circuit so that the UVT is 

energised before a reset or close signal is sent 
to the motor operator. A 40ms time delay 
in the reset and close signals is sufficient 
to allow the UVT to energise. 

When a shunt trip is used with a motor operator, 
design the control circuit so that the shunt trip is 

de-energised before a reset or close signal is sent 
to the motor operator. 

- page 67 reinekeak The Ultimate Safety Breaker 

If motor operators are used with mechanically 
interlocked MCCBs, the motors must be 
electrically interlocked to ensure correct operation. 

Electrical interlocking can be achieved using the 
`Cable for Electrical Interlocking' accessory. 
This cable is wired to terminals on the top of 
each motor, and provides electrical interlocking 
without the use of other accessories or wiring. 
Refer to section 10 for order codes. 

Auto-reset 

Two types of motor operator are available: 
motor operators without auto-reset and motor 
operators with auto-reset. The correct type 
of motor operator should be selected for the 
application. MCCB auxiliary and alarm switches 
do not have to be used in the control circuits 
for motor operators whether they have 
auto-reset or not, saving cost and space. 
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ACCESSORIES 

OPERATING HANDLES & LOCKING DEVICES 
Tem Break 2 external operating handles are extremely reliable, having been designed to endure the 
same switching duty as the host MCCB. 

It is easy to fit the operating unit to the MCCB. Fitting involves three easy steps: 

1. Align breaker toggle with operating mechanism 

2. Push external operating handle into position (the handle's round pegs locate securely in the 
breaker's round holes and the external operating handle's* square pegs in the breaker's square holes). 

3. Twist locking screws through 45 degrees.* 

Safety Features 
Door interlock mechanism with override facility included as standard 

IP54 as standard (door mounted version), IP3X as standard (breaker mounted version) 

IP65 optional (door mounted version), IP5X optional (breaker mounted version) 

Locks OFF with up to 3 padlocks (8mm hasps) 

Optional keylock in OFF position 

Available in black or red and yellow 

A trip test can be performed with the external operating handle fitted to the MCCB 

Orientation 

To switch the breaker from OFF to ON the external 
operating handle is rotated through 90 degrees in a 

clockwise direction. 

The ON (I) and OFF (0) indication of the external 
operating handle can be re-oriented in steps of 90 degrees 
with respect to the operating mechanism. This allows 
the indication position to remain the same whether the 
breaker is mounted vertically (right side up or upside 
down) or horizontally (on its left side or on its right side). 
The hole cut-out dimensions for a panel or door will remain unchanged if the 
external operating handle is re-oriented. The external operating handle's axis of 
rotation is on the intersection of the centre lines of a 3P MCCB. This means that 
the positioning of the door cutouts is symmetrical for breakers mounted 
horizontally on either side of a vertical busbar system. 

Cubicle Door Cutouts 

1 

VICCB ON 

Using Tem Break 2 Operating Handles Using other MCCB Operating Handles 

'external operating handles for 400A and 630A Frame 
models are secured with four screws. 

MCCB ON 

The Ultimate Saf,ety;Breaker TemBreak, page 60, 
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ACCESSORIES 

OPERATING HANDLES & LOCKING DEVICES 
Door Mounted Handle (HP) 

Handle unit 

Optional 
key lock 

Anti-tamper 
sleeved 

extensions 

Door Mounted Handle with Optional Key lock 

Breaker Mounted Handle (HB) 

Cutout 
flange Door 

interlocking 
mechanism I 

I OFF 
Padlocked 

lever 

Breaker Mounted Handle Padlocked in the OFF Position 

Locking Devices 

Toggle locking devices allow MCCBs to 
be locked ON or OFF using up to three 
padlocks. Locking devices for 125A, 160A 
and 250A frame models accept padlocks 
with 5mm hasp diameter. Locking devices 
for 400A and 630A frame models accept 
padlocks with 8mm hasp diameter. 

The door mounted handle is used to 
operate a circuit breaker mounted 
inside a cubicle from outside the 
door. It consists of an operating 
mechanism that is mounted on 
the breaker, an operating handle 
that is mounted on the door, and 
a shaft that transmits the turning 
force from the handle to the 
operating unit. The shaft can be 

cut to the required length. 

This external operating handle is used to 
operate a circuit breaker mounted just 
behind a compartment door with the 
door closed. The operating unit and the 
handle itself are mounted directly onto 
the circuit breaker. The handle protrudes 
through a cutout in the door. A moulded 
door flange is supplied with the external 
operating handle which covers the cutout 
from the front. 

Padlocking and keylocking is possible 
in the OFF position. 

5250 Locked OFF 5400 Locked OFF 

Fittings for Castell and Fortress locks are available. They are suitable for use on toggle-operated 
MCCBs, or on door mounted handles (HP) for MCCBs. 

134P.* T81t2B eak The Ultimate Safety Breaker 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 126 of 381



INSULATION ACCESSORIES 
Terminal Covers 

Terminal covers are used to prevent direct 
contact with live MCCB terminations. 
They also provide additional insulation 
to reduce the possibility of a short 
circuit between phases or to earth when 
large conductors are used. 

Instrument 
probe access: 

holes 

.--,-dwooleta6osiumst 

Terminal Cover Lock with Lead Seal 

Earth Barrier Fitted to Rear of Terminal Cover 

ACCESSORIES 

General features 

Terminal covers require no tools 
for installation 

All terminal covers have an IP20 
ingress protection rating 

Terminal covers are ordered 
individually. Two terminal covers are 
required to cover both the line and 
load terminals of an MCCB. Each 
cover can either be fitted to the top 
or bottom of the MCCB 

Terminal covers have an instrument 
probe access hole of 4mm diameter 
on each phase. 

Options 

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

An earth barrier can be added to 
terminal covers for front connection. 
The earth barrier provides insulation 
at the rear of the terminations. 

The Ultimate Safety Breaker Ten:track,: page 70: 
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ACCESSORIES 

INSULATION ACCESSORIES 
Terminal Covers for Front Connection (CF) 

Terminal covers for front connection are suitable for covering 
the exposed live parts of conductors terminated on the MCCB. 

Terminal Covers for Front Connection Flush Terminal Covers 

Flush Terminal Covers (CS) 

Flush terminal covers are useful for increasing the ingress protection rating at the terminals without 
increasing the overall length. They can be used with busbar and for direct entry of stranded cable 
(with solderless cable clamp terminals (FW), refer to Section 6, Installation). 
Flush terminal covers are identical to rear terminal covers for 400A and 630A frame models. 
The user can remove a section of the rear terminal cover using a tool to allow entry of the conductor. 

Terminal covers for Rear Connection (CR) 

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

;page 71 'TentBreak The Ultimate Safety Breaker 

Terminal Covers for Rear Connection 
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INSULATION ACCESSORIES 
Interpole Barriers (BA) 

Interpole barriers provide maximum insulation between 
phases at the terminals of the MCCB. They cannot be 
fitted at the same time as any of the terminal covers. 
Interpole barriers for use on one end of the MCCB are 
supplied as standard. Additional interpole barriers can be 
ordered individually. All interpole barriers can easily be 
fitted to either end of an MCCB. 

MCCB moulds have been designed to accept an additional 
interpole barrier between two adjacent MCCBs. 

ACCESSORIES 

MCCB Fitted with Interpole Barriers on Both Ends Interpole Barriers between Adjacent MCCBs 

,.. - 

The Ultimate Safety Breaker TEMB,Teaki, page 
7 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

Where more than one AC voltage source is available to a distribution system it is often necessary to 
prevent multiple sources supplying the system at one time. Interlocking accessories are used together with 
two MCCBs to prevent both being in the ON state simultaneously. This provides a secure mechanical 
means of preventing the connection of two supply sources. 

An automatic changeover controller can monitor the status of two supplies and control the switching of 
two MCCBs according to pre-programmed parameters. When an automatic changeover controller is 

interfaced to a pair of interlocked MCCBs fitted with remote control accessories, a secure, fully automatic 
changeover system is achieved. 

Terasaki can supply components for automatic changeover systems in one of the following three ways: 

1. Terasaki provides MCCBs, mechanical interlocks and accessories individually packaged, for customer 
assembly. Automatic changeover controller, terminal block, control elements, all wiring and wiring 
diagrams are the customer's own. The requirements for the control circuit mentioned under the 
headings 'Electrical Control Using Motorised Operation/Operation', in this section, must be observed 
to ensure correct operation. 

2. Terasaki provides MCCBs, mechanical interlocks, accessories, Tem Transfer Automatic Changeover 
Controller and wiring diagram individually packaged, for customer assembly. Terminal block, control 
elements and all wiring are the customer's own. A two-way, two-position latching key switch is 

required to provide reset after faults, and to disable automatic control allowing isolation of the load. 

3. Terasaki provides MCCBs, mechanical interlocks, accessories, Tem Transfer Automatic Changeover 
Controller, wiring diagram and control module individually packaged, for customer assembly. 
All wiring is the customer's own. A two-way, two-position latching key switch is required to provide 
reset after faults, and to disable automatic control allowing isolation of the load. 

, page 73 iellini-eitiC The Ultihiate Safety Breaker 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

The following schematic diagram illustrates an automatic changeover system employing the Tem Transfer 
Automatic Changeover Controller. 

MAIN 
SUPPLY 

Equipment supplied 
by customer 

ALTERNATIVE 
SUPPLY 

Two-way, two-position latching 
key switch (required) 

24VDC Supply 
Optional 

0 

ti 

I LOAD I 

CONTROL MODULE 
FOR TRANSFER 

AUTO CHANGEOVER 

CONTROLLER 

Mechanically and Electrically Interlocked 
MCCBs and Accessories 

All accessories, including mechanical 

interlocks, can be fitted in the field. 

The unique design of the interlocks means 

that a special mounting plate is not necessary. 

Contact us for a list of the accessories 

required. 

Control Module for Tem Transfer (Optional) 

The optional control modules centralises the 

connections, thereby simplifying the wiring of 
a Tem Transfer automatic changeover system. 

It consists of a control element and terminal 
block. 

The 24VDC supply is not required for 
normal operation, but is required for 

performing diagnostic or reprogramming 

procedures on Tem Transfer in the absence of 
mains or alternative supplies. 

Contact us for the wiring diagram. 

Tem Transfer Automatic Changeover 
Controller (refer to p77 for details) 

Terasaki can supply Tem Transfer pre- 

programmed to your specification (contact us 

for details), or with an optional interface for 
self-programming (refer to Section 10 for 
order codes). Otherwise supplied with factory 
default settings. 

The Ultimate Safety: Breaker Tept/ii0a '4i'age`74' 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

Link Interlock 

Changeover Pair with Link 
Interlock and Motor Operators 

Viewed from Below 

, 

page 75 TeinBiValc-- The Ultimate Safety Breaker 

Link Interlock (ML) 

Link interlocks consist of a mechanism 
mounted to each MCCB in an adjacently 
mounted pair. The link between each 
mechanism inhibits the closure of one 
MCCB unless the other is in the OFF 
position. 

Link interlocks can be used on a mixture 
of 3 and 4 pole breakers of the same 
frame size. 

The TemBreak 2 link interlock is an 
innovative design breakthrough which 
will save space, time and money for 
switchboard builders in that: 

Installation is extremely simple. 
Link interlocks are field-installable 
and only require a screwdriver to fit. 

Link interlocks replace the accessory 
cover on the front of the breaker 

Motor operators and operating handles 
are compatible with link interlocks 

The interlock is installed on the front 
of the MCCB and does not therefore 
interfere with copperwork or cables 

No need to buy factory-built backplates 
with MCCBs and interlocks pre-fitted 

An automatic changeover pair 
consisting of an interlocked pair 
of MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes! 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

Wire Interlock (MW) 

Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted on 
two MCCBs located at a distance from each other which is limited by the length and bend radius of 
the cable. The mechanisms and cable inhibit the closure of one MCCB unless the other is in the OFF 
position. Each mechanism is ordered separately. Cables of 1.0m or 1.5m length are also ordered as 

separate items. 

Wire interlocks can be used on a mixture of 3 and 4 pole MCCBs of different frame sizes. This allows 
potential cost savings by using lower rated MCCBs for the alternative power supply. MCCBs can be 
mounted in different switchboard compartments or on different planes. 

Changeover Pair with Wire Interlock, 

Electrical Interlock and Motor Operators 

1'0 
i3lt 

I tit! 11 

View from above 

Slide IntPrInrk (MS) 

Slide interlocks are manually operated toggle locking 
devices which can be installed between two adjacent 
MCCBs. Depending on the position of the slide, 
one or other of the MCCBs on either side of a slide 
interlock is inhibited from being in the ON position. 

Slide interlocks can be used between MCCBs of the 
same number of poles and of the same frame size. 

Slide interlocks can be installed in the field and are 
padlockable in both positions. 

The TemBreak 2 wire interlock is an 
innovative design breakthrough which 
will save space, time and money for 
switchboard builders in that: 

Installation is extremely simple. 
Wire interlocks are field-installable. 

Wire interlocks replace the accessory 
cover on the front of the breaker. 

Motor operators and operating handles 
are compatible with wire interlocks. 

Interlocking of MCCBs mounted in 
different compartments is possible. 

No need to buy factory-built 
backplates with MCCBs and 
interlocks pre-fitted. 

An automatic changeover pair 
consisting of an interlocked pair 
of MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes! 

Slide Interlock installed between two MCCBs 

The Ultimate Safety ,Breaker ,1701Break 
- 

page 76 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

Tem Transfer Automatic Changeover Controller 

The Tem Transfer is a fully configurable Automatic 
Changeover Controller (ACC). It is designed to 
monitor the incoming AC mains supply (1 or 3 phases) 
for under/over voltage and under/over frequency. 
Should these fall out of limits, the module will issue a start 
command to the generating set controller. Once the set is 

available and producing an output within limits the ACC 
will control the transfer devices and switch the load from 
the mains to the generating set. Should the mains supply 
return to within limits the module will command a return 
to the mains supply and shut down the generator after 
a suitable cooling run. Various timing sequences are 
used to prevent nuisance starting and supply breaks. 

TemTransfer is compatible with TemPower 2 ACBs, 
TemBreak 2 MCCBs and TemContact contactors. 

When TemTransfer is used with a pair of TemBreak 2 

MCCBs, additional control wiring and components may be 

necessary for some control schemes. Contact us for details. 

Terasaki can supply TemTransfer pre-configured to 
specification, or unconfigured with an optional interface kit. 

Configuration is by PC based software and the interface 
kit using an FCC68 socket on the rear of the module. 
This allows rapid and secure configuration of the module. 
The FCC68 socket also provides full real-time diagnostics 
on the status of the ACC, its inputs and outputs. 

Configuration and connection options allow for a wide 
range of higher functions such as 'Auto start inhibit, 
Manual restore to mains', 'Load inhibit' (both mains 
and gen-set), lamp test', Push-button transfer control, 

External mains or Gen-set failure inputs, etc. 

The four position key-switch allows for mode selection:- 

Auto Mode 

Auto mode with manual return to Mains 

Run generator off load 

Run generator on load 

page, 77 , Tem IP ea T The Ultimate Safety Breaker 6: 

A clear mimic diagram with 
`International' symbols and LEDs 
provide clear indication of supply 
availability and load switching status. 
Further LED indication is provided 
for 'Start delay in progress' and 
Mains return timer active. Two user 
configurable LED's are provided to 
allow the user to display specific states 
(defaulted to indicate that the closing 
procedure of the Mains or Generator 
circuit breaker has been started). 

Five user configurable relays 
are provided to allow control 
of contactors, different circuit 
breaker types and engine control 
modules and alarm systems. 

The controller features a self seeking 
power supply which will utilise power 
from the Mains AC supply or the 
Generator AC supply. A DC supply 
to the module is not essential for basic 
operation, though some 'higher' 
functions require it (such as system 
diagnostics). 

The module is mounted in a robust 
plastic case, connection to the module 
is via plug and socket connectors. 

TemTransfer Automatic Changeover Controller 
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ACCESSORIES 

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS 

Tem Transfer Automatic Changeover Controller 

Specifications 

DC Supply 

The Tem Transfer is normally powered from 
the AC sensing supplies. It will only draw 
power from the DC supply if both AC supplies 
are not present. 

DC power should be supplied from a low voltage 
supply between 8 to 35V continuous. It is able 
to operate at OV for 50ms during cranking, 
providing supply was at least 10V before dropout 
and supply recovers to 5V. This is achieved 
without the need for internal batteries. 

Maximum operating current: 
150mA @ 12V, 95mA @ 24V. 

Maximum standby current (AC powered supply) 
34.7 triA @ 115V. 16.1 rnA @ 230V. 

3 Low voltage auxiliary relay contacts: 
8Amp DC rated 1 each: NO+NC C/O 
(a and b C/O contacts) 

2 Mains rated relay contacts: 
8Amp RMS rated 1 each NO+NC. 
(a and b contacts) 

Dimensions: 
96 x 144 x 155 DIN STANDARD. 

Operating temperature range: 
-15 to +55°C 

Indication LEDs: 
Mains Available/On Load, Generator 
Available/On load, Start Delay, Mains Return 
Delay and 2 User Configurable. 

Operating voltage: - Specify on ordering. 

AC Voltage Input Range (for AC Powered 
Operation): 
115V Version:- 88 - 160 V ac RMS 
230V Version:- 176 - 305 V ac RMS 

AC Voltage Input/Adjustment Range 
(Sensing Operation): 
115V Version:- 55 - 152 V ac RMS 
230V Version:- 110 - 304 Vac RMS 
AC Frequency Input/Adjustment 
Range: 10-75 Hz 

The Ultimate Safety Breaker TeinBteak p,age,78, 
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Miniature circuit breakers 

Din-T series 
General features 

Advantages of the Din-T series miniature circuit breakers 
Short circuit breaking capacity of 6, 10 and 15 kA at 415 V AC 

L3 Increased rating up to 63 kA when backed up with HRC fuses 
(Refer page 9 - 10) 

Li Rated current range from 0.5 A to 125 A 

Li Silver graphite contacts 

Li Input connection by lifting cage terminal with capacity of up to 35 mm2 giving fast 
and practical connection 

Li Output terminals offer finger and hand protection with a capacity of up to 35 mm2 

Li Snap fixing with two stop locations, for normal DIN rail mounting 

LI Approval number N17481 

Li Conforms to AS/NZS 4898, IEC 60898 and IEC 60947-2 as applicable 

Brief description 
The Din-T series miniature circuit breakers have inverse time delayed thermal and 
instantaneous magnetic trips and are suitable for mounting in distribution boards or 
in switchgear panels and consumer units. 

Operation 
Protection against overheating of electrical conductors, excess currents due to 
overload, short circuit or earth fault. 

Application 
In switching, control, distribution and measurement systems for domestic, 
commercial and industrial installations. 

Tripping characteristics 
Thermal release 
In case of overload, the release is initiated by a bi-metal strip. Standards IEC 60898 
and IEC 60947 define the range of release for specific overload values. Reference 
ambient temperatures are 30 °C and 40 °C for the respective standards. 

Magnetic release 
In case of short circuit, an electromagnet with plunger ensures instantaneous 
tripping. IEC 60898 describes the characteristics for the following curve types: 

Curve 
Type Test current Application 

B 3-5 x In Resistive loads 

Protection of general distribution loads 

C 5-10 x In - lighting 

- socket outlets 

- motors etc 

Protection of circuits having high inrush transient currents 

D 10-20 x In - high inertia motor starting 

- transformers 

- welders 

1 - 8 
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1:.11,4s4.1.5J 
Miniature circuit breakers 

Din-T series 
General features 

Handle 
Sealable and padlockable with quick-make and quick-break type mechanism. The 
handle is sealable in ON and OFF position. Due to the free-tripping mechanism, the 
MCB contacts open through overload or short circuit even when the handle is sealed 
in the ON position on all types. 

Input terminal (`OFF' side) 
Box terminal with lifting screw for copper and aluminium conductors: max. capacity 
1 x 35 mm2 or 2 x 16 mnn2. 

When unscrewing the screw, the head lifts; however, on pushing the screw head, the 
box terminal opens. This system enables the MCBs to be linked with a cable and fork 
or pin type bus comb. The MCB is delivered with a half open box terminal and a lifted 
screw head. 

Output terminal (`ON' side) 
Box terminal with captive terminal screw for copper and aluminium conductors: max. 
1 x 35 mm2 or 2 x 16 mm2. 

The box terminals are always delivered in the open position. Output terminal screw 
has IP 20 protection against direct finger contact by standard design. 

Arc chamber 
Contains arc extinction plates, (de-ionising type) designed to break up and dissipate 
the arc which is generated during interruption of all types of faults. 

Electromagnet 
Operating the plunger which opens the contacts instantaneously. 

Arc magnetic blowout system 
Short circuit currents do not flow through the bi-metal but are directed by the blowout 
magnet in such a way that the arc is transferred to a special arc runner, therefore 
taking the bi-metal out of the circuit, which ensures the thermal trip characteristics 
remain unchanged after an MCB has been exposed to a fault current. 

D This combination of the electromagnet (with a plunger rapidly opening the 
contacts), the blowout magnet and the arc chamber, results in an extremely high 
short circuit breaking capacity, and very low let through energy. 

Snap-on clip for DIN rail mounting 
This special flexible system gives ease of mounting and positioning of the MCB on 
DIN rail. 

Catalogue number structure for Din-T MCBs (6, 10, 10H & 15) 

DTCB 

Constant 

NHP DIN 

format 

I XX 1 

Short circuit 
capacity (A) 

X X 

Polarity 1 Current r Curve 
(A) type 
05 0.5 

Di 3 In - 5 In 

02 _2 C 5 In - 10 In 

I 
03 3 I D 10 In - 20 ILI] 
04 4 1 

I 06 6 
1 10 10 

13 13 

6 6000 1 1 pole 

10 10000 j 2 2 pole 

10H 10000 j 3 3 pole 

15 15000 i 1N 1P+ N 

DC 6000 4 3P + N 

Etc 

1 - 9 
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TEFili.4.1_,(1 Miniature circuit breakers 

Din-T6 series 2-63 A 
6 kA 'C' curve 
D Standard AS/NZS 4898 

Li Approval No. N17481 

Li Current range 2-63 amps 1, 2 and 3 pole 

LI Sealable and lockable handle 

J DIN rail mounting 

Li Padlockable in OFF position 

U Suits CD type chassis 

Li General purpose light and power distribution 

Curve type: C (5 - 10 In) 
Single pole 

In (A) Cat. No. Price $ In (A) Cat. No. Price $ 

2 
j 

DTCB6102C 1 35.06 i 20 DTCB6120C 35.00 ; 

4 DTCB6104C:, ' I 35.00 I 25 , DTCB6125C 35.00 

6 . DTCB6106C 1 35.001 32 - _ ' DTCB6132C 35.00 

10 . DTCB6110C 35.001 40 ' DTCB6140C 35.00 

13 DTCB6113C 35.00 i 50 DTCB6150C 35.00 

16 , : DT6B611,6C ' ' 35.601 63 ,DTCB6163q! 35.00 : 

Double pole 

2 .DTCB6202C i 11660 i 20 DTCB6220C 110.00 

4 r DTCB6204C 1 110.00 I 25 DTCB6225C 110.00 

6 DTCB6206C I 11000 1 32 DTCB6232C 110.00 

10 DTCB6210C , 110.00 40 . DTCB6240C 110.00 

13 DTCB5213C , i 110.00 I 50 DTCB6250C 110.00 , 

16 DTCB6216C , ,,.110.00 I 63 :DTCB6263C 110.00 

Triple pole 

2 DTCB6302C 140.00 I 20 r DTCB6320C , 140.00 

4 DTCB6304C ; 140.00 I 25 DTCB6325C I 140.00 

6 DTCB630,66 : 140.00 I 32 DTCB6332C I 140:00 ; 

10 . DTCB6310C 140.00 I 40 DTCB6340C I 140.00 

13 DTCB6313C 140.00 I 50 DTCB6350C I 140,001 I 

16 DTCB6316C , 140.00 63 DTCB63636 1 140.00 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switches - refer page 1 - 31 

- Shunt trip - refer page 1 - 30 
- UVT Trip - refer page 1 - 30 
- Clip-on RCD module - refer page 1 - 23 
- Din-Safe-M module - refer page 1 - 23 
- Din-T terminals and accessories - refer page 1 - 35 

Available on indent only 

1-10 GST not included Price schedule 'Ti'. 
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*TERM! Miniature circuit breakers 

6 kA 'D 'curve 
LI 

U 

Li 

U 

Li 

U 

Din-T6 series 2-63 A 

Standard AS/NZS 4898 

Approval No. N17481 

Current range 2-63 amps 1, 2 and 3 pole 

Sealable and lockable handle 

DIN rail mounting 

Padlockable in OFF position 

Suits CD type chassis 

Motor starting and transformer applications 

Curve type: D (10 - 20 In) 
Single pole 

In (A) Cat. No. Price $ In (A) Cat. No. Price $ 

2 , DTCB610213: 40:00:i 20 DTC p6120 Cf., 40.00 

4 DTCB61040 ' 40001 
1 

25 DTCB6125D : 40.00 

6 '''' 1 DTCB610613 ,i 40.001 32 DTCB613215;:. 40.00 

10 , DTCB6110D -1' 40:0Q1 40 , DtC136140D ' 40.00 ! 

13 ''' i , DTCB6113D 40.001 50 DTCB6150b - 40.0G' 

16 ' DTCB611611, , 40.00-i 63 ' DTC561631 40.00 

Double pole 

2 r ' , ofCB6262DL ; j!-, 120:06 j 20 :':- DTCB6220D '` -126.00 

4 pl"CB6204D , 120.001 25 ' DTCB6225D " 120.00 

6 - DTCB6206D 120.001 32 DTCB6232D '. " 120.00 

10 : DTCB6210D ,i, , 120.061 40 DTCB6240D , 120.06: 
, 

13 ; I `Dtati62136' 7 12006 i 50 ' ,'Di*Ci36250D '`,` 120.00-1 

16 k,.-- DTCB6216D4,- 120.061 63 I 
- - DTCB6263D ,,,, , 120 00 

Triple pole 

2 :- DTCB6302D' -= ,1 165.001 20 : DTCB6320D 165.00:1 

4 DT6103041? s:: 165.061 25 DTCB6325D ' 165 00 

6 - -DTCE363066°,' ), 165:001 32 DTCB6332D 165.00i 
. , 

10 DTC66310D ; ;,1 165 00. 40 bTCB6340D 
. i 

: 165.00 :! 

13 I DTCB6313D ',: 165:001 50 
. , 

DTCB635011 165 00 
; 

16 ,, DTCB6316D ,;''! 16560, 63 DT036363D, r 165.60 I 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1 - 31. 
- Shunt trip - refer page 1 - 30 
- UVT trip - refer page 1 - 30 
- Clip-on RCD module - refer page 1 - 23 
- Din-T terminals and accessories - refer page 1 - 35 
W Available on indent only. 

- 

Price schedule 'Ti' GST not included 1 - 11 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 140 of 381



e Miniature circuit breakers 
Din-T6 series 6-32 A 

1P+N (switched neutral) 
6 kA `C' curve 
U Standard AS/NZS 4898 IEC 60898 

D Approval No. N17481 

LI Current range 6-32 amps 

C curve tripping characteristic 

lcu = Ics = 6 kA 

Li 1 pole + 1 switched neutral pole 1) 2) 

U Single width module 18 mm wide 

U Voltage rating 230 V AC 

U Terminal cap. Flexible/rigid cable: 10-16 mm2 3) 

U DIN rail mounting 

U Sealable and lockable toggle 

Padlockable in OFF position 

U General purpose light and power distribution 

Curve type: C (5 -10 In) 
Single module width 

In (A) Cat. No. ')4) Price $ 

6 ,DTC13611106t 140.00 

10 140.001 DTCB61N10C 

16 140.001 a DTCB61N16C. 

20 140.00 a DTCB61N20C 

25 p DTCB61N25C 140.001 

32 D DTCB61N120 140.001 

18 

®6 

Dimensions (mm) 

70 

r- 44 -----i6 

Notes: ') DTCB61N types have 1 protected switched pole and 1 unprotected 
switched neutral pole 

2) The neutral pole contacts in a DTCB61N are early make/late break type 
3) DTCB61N types are not suitable for CD chassis mounting 
4) Standard Din-T accessories are not suitable for DTCB61N MCB's 
Miscellaneous Din-T terminals and accessories - refer page 1- 35 

Available on indent only. 

0 I 

1 - 12 GST not included ,Price schedule 'Ti' 
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T.PIAMP Miniature circuit breakers 

Din-T DC series 0.5-63 A 
6 kA 'C' curve 
Li Standard AS/NZS 4898 

U 

U 

U 

Li 

Current rating 0.5-63 amps 1 and 2 pole 

DC voltage, 220 V 1 pole, 440 V 2 pole 

AC voltage, 230 V 1 pole, 415 V 2 pole 

Sealable and lockable handle 

DIN rail mounting 

Suits CD type chassis 

Industrial applications 

Operation 

Din-T DC MCBs are equipped with a permanent magnet which aids arc 
extinguishing under fault conditions, making this range of MCBs suitable for voltages 
up to 220 V DC (1 pole) and 440 V DC (2 poles in series). Din-T DC MCBs are also 
suitable for AC voltages. Polarity labelling must be respected due to permanent 
magnet in the MCB. 

Curve type: C (5 - 10 In) 

Single pole 

In 
(A) Cat. No. Price $ 

Double pole 

In 
(A) Cat. No. Price $ 

0.5 , if:DTCBb6105C, i 1613.00 0.5 i ' DTC06066A ?lc:LOP: 

1 ' i DTCBD6d1C ' 100.001 1 i ~ DTCBDC201 CI 210 00 

2 .1`;' -DTCBDC102C 100.00,.; 2 ,DTCEIDC202C 'j 210:00 

4 ' DTCBDC104C 100.00 I 4 -- DTCBDC2,04d 210.00- 

6 ' 'DTeBDC106C 1100.00 1 6 DTCBDC206C 210.00; 

10 DTCBDC110C 100.001 10 DTCBDC210a -: 210.00 

16 DT_CBDC116C 100.001 16 : DTCB6C216C.1 210.00-' 

20 : DTCBDC120C 1 oci.00 1 20 - DTCBDC2206'; 210.00 

25 DTCBDC125C 100.00 I 25 DTCBDC225C; 210.00 

32 :, DTCBDC132C 100.001 32 DTCBDC2320.< 210 00 

40 DTCBDC140C 100.00 ' 40 DC240C - DTCI3, 210.00 

50 ' DTCBDC150C, 100.001 50 'DTCBDC250C 210.001 
, - 

63 ' 1 DTCBDC163C 110000 i 63 
. 

DTCBDC263C;t 210:061 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1-31 

- Shunt trip - refer page 1-30 
UVT trip - refer page 1-30 
Din-T terminals and accessories - refer page 1-35 
Available on indent only. 

DC 
ations 

Price eCfceci6 le 'T3' GST not included 1 - 13 
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TgAggi Miniature circuit breakers 

Din-T1OH series 80-125 A 
10 kA 'C' Curve 
7.5 kA '13' Curve 
0 Standard AS/NZS 3947 - 2 

Li Current range 80 - 125 amps 1, 2, 3 and 4 pole 

L:1 Module width = 27 mm 

LI DIN rail mounting 

LI Suits CDH hybrid type chassis 

J Industrial applications 

Curve type: C (5 -10 In) 
Single pole 

In (A) Cat. No. Price $ 

Double pole 

In (A) Cat. No. Price $ 

80 DINT1011.180C 145.00 80 _DINT1OH280C 365.00 

100 DINT1OH1100C 145.00 100 DINT1OH2100C 365.00 

125 DINT10111125C 200.00 125 DINT1OH2125C 415.00 

Triple pole Four pole ') 

80 DINT1OH380C 370.00 ' 80 Li DINT1OH480C 650.00 

100 DINT1OH3100C 370.00 100 DINT1OH4100C 650.00 

125 DINT1OH3125C 525:00 125 8 DINT1OH4125C ; 780.00 

Curve type: D (10 - 20 In) 
Single pole 

In (A) Cat. No. Price $ 

Double pole 

In (A) Cat. No. Price $ 

80 8 DINT1OH180D 205.00 i 80 DINT1OH280D = 390.00 

100 DINT1OH1100D 205.00 100 8. DINT1OH2100D 390.00 

125 I j DINT101-11125D 235.00 125 510.00 

Triple pole Four pole 1) 

80 DINT1OH380D 555.00 80 DINT1 OH480D F 750.00 

100 D1NT10H3100D 555.00 100 8. DINT10F14100D 750.00 

125 DINT1OH3125D 660.00 ' 125 a DINT1OH4125D 1040.00 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CDH chassis 
tee-offs. 
Din-T1OH MCBs do not fit CD chassis with 18mm pole pitch 
') All poles include overcurrent and short circuit protection. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1-31 

- Shunt trip - refer page 1-30 
- Din-T terminals and accessories - refer page 1-35 
12 Available on indent only. 

1 - 14 GST not included Price schedule 'Ti' 
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TR.A.P11,P. Miniature circuit breakers 
Din-T10 series 6-63 A 

10 kA B' curve 
Li Standard AS/NZS 4898 

Li Approval No. N17481 

D Current range 6-63 amps 1, 2, and 3 pole 

U Sealable and lockable handle 

IJ DIN rail mounting 

Pad lockable in OFF position 

rj Suits CD type chassis 

Li Resistive load applications 

Curve type: B (3 -5 In) 

In (A) Cat. No.') 
1 Pole 
Price $ 

2 Pole 
Price $ 

3 Pole 
Price $ 

6 DTCB10 06B 60.00 L1 175.00 MI 205.00 

10 , DTCB10 10B 60.00 205.00 175.00 

13 DTCB10 _ 13B 60.00 20,5.00 175.00 

16 ' DTCB10 16B 60.00 El 175.00 205.00 

20 'DTCB10 20B 60.00 D 175.00 205.00. 

25 DTCB10 z,:25B 175.00 Q 205.00 60.00 

32 , 'DTCB10 32B , I i 60.00 , , 175.00 ID 205.00 

40 -.'DTC13,10 _40B 245.00 70.00- 205.00 a 
50 ,DTCB10 150B 305.00 90.00 220.00 a 
63 DTCB10 _:, 63B 340.0.0 s 1 105.00 I 235.00 a 
Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 

tee-offs. 
') Insert No. of poles into cat. No. space marked eg. DTCB10 3 20B = 3 P 

Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1 - 31 

- Shunt trip - refer page 1 - 30 
- UVT trip - refer page 1 - 30 
- Clip-on RCD module - refer page 1 - 23 
- Din-T terminals and accessories - refer page 1 - 35 

Available on indent only. 

Price schedule 'T GST not included 1 - 15 
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TgRiga,Ki Miniature circuit breakers 
Din -T10 series 0.5-63 A 

10 kA `C' curve 
Li Standard AS/NZS 4898 3) 

U Approval No. N17481 

LI Current range 0.5-63 amps 1, 2, 3 and 4 pole 

Li Sealable and lockable handle 

U DIN rail mounting 

U Padlockable in OFF position 

U Suits CD type chassis 

U General purpose light and power distribution 

Curve type: C (5 - 10 In) 

In (A) Cat. No. ') 
1 Pole 
Price $ 

2 Pole 
Price $ 

3 Pole 4 Pole 
Price $ Price $ 2) 

0.5 DTCB10 05C 50.00 155.00 180.00 205.00 

1 DTCB10 01C i 50.00 155.00 180.00 205.00 

2 DTCB10 _ 02C 50.00 155.00 180.00 205.00 

3 DTCB10 03C f 50.00 155.00 180.00 205.00 

4 DTCB10 04C 50.00 155.00 180.00 205.00 

6 DTCB10 06C 50.00 155.00 180.00 _205.00 

10 DTCB10 10C ' 50.00 155.00 180.00 205.00 

13 LI DTCB10 13C 50.00 '.,155.00 180.00 ,y205.00 

16 DTCB10 16C 50.00 155.00 180.00 205.00 

20 DTCB10 _ 20C 50.00 155.00 180.00 205.00 

25 ' DTCB10 _ 25C 50.00 155.00 180.00 205.00 

32 DTCB10 32C 50.00 155.00 180.00 205.00 

40 , DTCB10 Aoc. _ . :50.00., _.,,_ , 155.00 .180.00 205.00 

50 DTCB10 50C 50.00 155.00 180.00 205.00 

63 , DTCB10 63C 50.00 155.00 180.00 205.00 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
') Insert No. of poles into cat. No. space marked eg. DTCB10 3 20C = 3P 
2) All poles include overcurrent and short circuit protection 
3) A range of UL standard MCBs is available on indent. (ref: DTCBUL10_ _ _C) 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1-31 

- Shunt trip - refer page 1-30 
- UVT trip - refer page 1-30 
- Clip-on RCD module - refer page 1-23 
- Din-T terminals and accessories - refer page 1-35 
IE Available on indent only. 

1 - 16 GST not included Price schedule 'T 
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T P.414.1.5.! Miniature circuit breakers 

Din-T10 series 0.5-63 A 
10 kA TY curve 

Li Standard AS/NZS 4898 

Li Approval No. N17481 

LI Current range 0.5-63 amps 1, 2, 3 and 4 pole 

LI Sealable and lockable handle 

LI DIN rail mounting 

Padlockable in OFF position 

ILI Suits CD type chassis 

Li Motor starting and transformer applications 

Curve type: D (10 - 20 In) 

In (A) Cat. No. 1) 

1 Pole 
Price $ 

2 Pole 
Price $ 

3 Pole 4 Pole 
Price $ Price $ 2) 

0.5 [ DTCB10 05D -I li 170.00 ' 205.00 I 55.00 195.00 

1 - DTCB10 L. 01D 55.00 170.00 205.00 195.00 

2 ' DTCB10 02D 55.00 170.00 205.00 I 195.00 

4 ' DTCB10 2 04D 55.00 170.00:; 195.00 205.00 

6 ' DTCBlo 06D, f 55.00 170.06- ' 195.00 0 205.00 

10 Up B1(1,_ 10D ', 55.00 170.00 195.00 0 205.00 

13 55.90 170.00.' ' 1.95.00 W 205.00,,,_ ill ',.pyp:Bi a _, 13 

16 .4; riTaBl 0 -_ ,16D, .55:10 170.00 ' 195.00 0 205.06 '-. 

20 DTCB10.,-__ 20D 55.00 170.00 195.00 0 205.00 

25 , .-DTCB10 25a ' 55:00 170.00' 195.00 1 205.00 

32 DTCB10 
.. 

32D 55.00 170.00 ' 195.00 111205.00 ' 

40 DTCB10 40D 55.00 195.00: ̀  235.00 0 305.00 

50 ,,, ,DTCB10 50D - ,---- 55.00 , : 230.00,:, -340.00_ 0 435.00 

63 : DTCB10 53D ' 55.00 270.00 390.00 II I 510:00 .- 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
') Insert No. of poles into cat. No. space marked eg. DTCB10 3 20D = 3P. 

2) All poles include overcurrent and short circuit protection. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1-31 

- Shunt trip - refer page 1-30 
- UVT trip - refer page 1-30 
- Clip-on RCD module - refer page 1-23 
- --Din-T -terminals -and-accessories---refer-page -1-35-- 

Available on indent only. 

Price schedule 'T GST not included 1 - 17 
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TP.,Asillc1 Miniature circuit breakers 

Din-T15 series 6-63 A 
15 kA, 20 kA, 25 kA, 50 kA 'CI curve 

Standard AS/NZS 3947 - 2 

D Current rating 6-63 amps 1, 2, 3 and 4 pole 

D Sealable and lockable handle 

D DIN rail mounting 

Li Suits CD type chassis 

Li Industrial applications 

Curve type: C (5 -10 In) 

In (A) Cat. No. 1) 

1 Pole 
Price $ 

2 Pole 3 Pole 
Price $ Price $ 

4 Pole 
Price $ 2) 

6 DTCB15 06C 120.00 D 220.00 340.00 0 395.00 

10 DTCB15 10C, 120.00 340.00 D 395.00 220.00 

13 DTCB15 _ 13C 1 120.00 395.00 220.00 340.00 

16 DTCB15 :1 16C ' 120.00 -340.00 39500 220:00 

20 DTCB15 20C 120.00 340.00 395.00 220.00 I 

25 DTCB15 25C 120.00 D 220.00 340.00 0 395.00 

32 , DTCB15 _ 32C 120.00 340.00 395.00 I 220.00 

40 DTCB15 _ 40b 120.00 E1 220.00 340.00 395.00 i 

50 , DTCB15 50C 120.00 340.00 395.00 220.00 i 

63 - DTCB15 63C 420.00 --''340.00 395.00 i 220.00 

Short circuit capacity 

In (A) No. poles Voltage (V) Icu (kA) 3) 

6-25 1 240 25 

2-4 240 50 

415 25 

240 20:- 

2-4 240 40 

415 20 

1 240 15 

el A 4-4 240 30 

415 15 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
1) Insert No. of poles into Cat. No. space marked eg. DTCB15 3 20C = 3P. 

2) All poles include overcurrent and short circuit protection. 
3) los = 50 % lcu. 
Suitable for the following side mounted accessories:- 
- AUX/ALM switch - refer page 1-31 
- Shunt trip - refer page 1-30 
- UVT trip - refer page 1-30 
- Clip-on RCD module - refer page 1-23 
- Din-T terminals and accessories - refer page 1-35 

Available on indent only. 

1 - 18 GST not included Price schedule 'Ti' 
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T.E,114§4.1.9 
Residual current device 

J 

J 

Din-Safe safety switches (RCCB) 
Standard AS/NZS 61008 

Approval No. N17482 

Current ratings 40, 63, 80 and 100 amps 

2 and 4 pole configuration 

J Accepts Din-T side mounting accessories 

Handle sealable and padlockable 

0 

J 

immunity 

2 pole modules 
Amp 
rating Voltage 

Phase 
Config. 

Instantaneous tripping type 
Trip 
Sens. (mA) Cat. No. Price $ 

40 240 V 1P+N 30 - DSRCD-2-40r301) 180.00 

100 DSRCD-2-40-1001) 225.00, 

300 1:1,DSRCD:a-40-300 ; 250.00,: 

63 240 V 1P+N 30 DSRCD-2.,63-301 215.00 

80 240 V 1P+N 30 DSRCD- 2- 80 -30') 4 255.00 

100 DSRCD-2-8071001) = 295.00 

300 DSRCD-2-80-300 320:00' 
2 pole modules High immunity type 
40 240 V 1P+N 30 DSRCD-2-40-30-Al; 215.00;:i 

63 240 V 1P+N 30 DSRCD-2-63-30;Al 255.00; 

2 pole modules 40 ms delayed, selective type 

63 240 V 1P+N 100 - DSRCD -2 -63- 100 -S 275;00`: 

300 DSRCD-2-63-300.75 ---; ,286.00.1 

4 pole modules Instantaneous tripping type 

40 415 V 3P+N 30 DSRCD-4-40-301' ' 245.00 

100 I bsilm4-40 -100 , 260.00 ' 

300 280.001 i DSCRD -4 -40 -300 ' 

63 415 V 3P+N 30 ,J7SFIC1?-4,63-30) .. 265.00 i 

100 I DSRCD-4-63-100!), 290.00. 

80 415 V 3P+N 30 0 DSRCD- 4 -80 -30 - I .295.00' 

100 DSRCD-4-80-1061) ' 360.00 , 

100 415 V 3P+N 30 , ,DSRCD-4-100-301) ! 415.00 

100 DSRCD-4-106-100 ! 420:00: 

300 DSRCI:).74-100,300 i 420.001 

500 1 DSRCD4-100-500 425.00 

4 pole modules High immunity type 
415 V 3P+N 30 DSRCD-4-40-30-Al 4-265.00, -40 

63 415 V 3P+N 30 DSRCD- 4- 63 -30 -Al : 295.00 
4 pole modules 40 ms delayed, selective type 
63 415 V 3P+N 100 DSRCD-4-63-100S I 340.00 

300 ' DSRCD-4-63-300S 1 345.00 

100 415 V 3P+N 100 DSRCD-4-1001100S ' 460.001 

300 I DSRCD-4-100-300S ; 470.00 ] 

Notes: Refer next page. 

Price schedule 73' GST not included 1 -19 
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TkR.A..g! Residual current device 

Din-Safe safety switches (RCCB) 

Connection Details 

Circuit Diagrams 

1/2 3/4 

2/1 4/3 

Dimensions (mm) 

2/1 4/3 6/5 N 

Notes: ') Insert 'A' at end of catalogue number for type A RCD e.g. DSRCD-2-40-30A. 
For pricing please contact NHP. 

III Available on indent only. 
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TEM.M19 Residual current device 

Din-Safe single pole width 
residual current circuit breaker (RCBO) 

Li Standard AS/NZS 61009 10 kA 
Li Approval No. N17482 
Li One module wide (18 mm) 
LI Short circuit, overcurrent and earth leakage protection 
LI Short circuit capacity 10 kA 
Li Sensitivity 10 and 30 mA 

Suits CD chassis 
Li Type 'A' RCD 

Curve type: C (5 - 10 In) 

Short Trip 
In Modules Voltage circuit sens. 

cap. (kA) (mA) (A) (18mm) (AC) Cat. No. 1) 2) Price $ 

6 1 240 10 30 'DSRaBH-06-30A ; 275.00; 
10 1 240 10 30 , DSRCBH-10-30A; 275.00 
16 1 240 10 30 DSRCBH-16730A '; 275.001 
20 1 240 10 30 DSRCBH-20-30A 275.00 
25 1 240 10 30 DSRCBH-25-30k 275.00 
32 1 240 10 30 , ' DSRCBH-32-30A 275.00 i 

40 1 240 10 30 : DSRCBH-40-30A ' 275.0W 
6 1 240 10 10 1 :'DSRCEti-1-06'710A: 320.001 
10 1 240 10 10 , DSRCBH=10-10k` 320.00`i 
16 1 240 10 10 DSIRCE11-16:1 OA , 320.001 
20 1 240 10 10 a= ,,SDSticaH726,10A - 320.00 ; 

25 1 240 10 10 r ' i)g.iltEiA,5,,,F(0A 6 

32 1 240 10 10 a Dstie6H432 -i OA - 320.001 
40 1 240 10 10 1 ' :DSRCBH-40110k.- 320.00 

Notes: The LINE-side is the OFF or bottom of the MCB, and connects to CD chassis 
tee-offs. 
') Neutral not switched. 
2) Will not accept Din-T side mounting accessories. 
11 Available on indent only. 

Dimensions (mm) 

45 

line side 

Connection Diagram 
Pi flying lead (black) 

Neutral bar 

Earth bar 

FE flying lead (white) 
(Earth reference) 

WARNING! 
Disconnect N&L 

and both flying 
leads before 
insulation test 

L 240V- 
(Power supply) 

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

Price schedule 'T3'1 GST not included 1 - 21 
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TEAggi Residual current device 

Din-Safe MCB (RCBO) 
D Standard AS/NZS 61009 10 kA 
F.J Approval No. N17482 
J Voltage rating 110/240 V AC 

D Interrupting capacity 10 kA 

Li Switched neutral 

Din-Safe MCB is a combined MCB/RCD providing overload, 
short circuit and earth leakage protection in the one integral unit. 

Curve type: C (5 -10 In) 

In 
(A) 

No. of Voltage 
Poles (AC) 

Trip 
sens. 

Phase (mA) Cat. No. Price $ 

6 2 110/240 1P+N 30 -, -DSRCB-06-30: :;-', 205:00- 

10 2 110/240 1 P +N 30 ' DSRCB-1040 1) - , 205.00 

16 2 110/240 1 P +N 30 DSRCB-16-301) 205.00 

20 2 110/240 1P+N 30 DSRCB.:20-301) '1, 205:00 

25 2 110/240 1P+N 30 DSRCB -25 -30 1) ' , 205.00 

32 2 110/240 1P+N 30 -DSRCB-32-301) - -205:00- 

40 2 110/240 1P+N 30 DSRCB-40-301) : 205:00, 

6 2 110/240 1P+N 10 1 DSRCB-06-10A 2) ' 225:00 

10 2 110/240 1P+N 10 DSRCB-10-10A 2) ' 225.00 

16 2 110/240 1P+N 10 DSRCB-16-10A 2) : 225..001 

20 2 110/240 1P+N 10 DSRCB-20-10A 2) 225.00:1 

10 2 110/240 1P-FN 100 DSRCB-10-100 ') 225:00 

16 2 110/240 1P+N 100 ' ''' 'iIstiCB-16-1001) ' 225,001 

20 2 110/240 1P+N 100 .DSRCB-20-100 .1) 225:* 

Din-Safe MCB with pigtail (RCBO) 
Li Voltage rating 110/240 V AC 
Li Approval No. N17482 
Ci Interrupting capacity 10 kA 

D Un-switched neutral 

Complete with revised terminal configuration and neutral pigtail, 
will fit standard Din-T 3 ph chassis. 

Curve type: C (5 -10 In) 
In No. of Voltage 
(A) Poles (AC) Phase 

Trip 
sens. 
(mA) Cat. No. ') Price $ 

6 2 110/240 1P+N 30 - DSRCB-06-30P 225.00 

10 2 110/240 1P+N 30 DSRCB-10-30P 225.00 

16 2 110/240 1P+N 30 DSRCB-16-30P ' 225.001 

20 2 110/240 1P+N 30 DSRCB-20-30P 225.00 

25 2 110/240 1P+N 30 DSRCB-25-30P ' 225.00 

32 2 110/240 1P+N 30 ' DSRCB-32-30P 225.00 

40 2 110/240 1P+N 30 DSRCB-40-30P 225.00. 

Notes: ') Insert 'A' at end of catalogue number for type A RCD e.g. DSRCB-20-30A. 
For pricing please contact NHP. 

2) Type A RCD 
Available on indent only. 

1 - 22 GST not included Price schedule 73' 
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MAW! Residual current device 

Din-Safe-M add-on earth leakage modules 
D Standard AS/NZS 3190 

D Current ratings 32 and 63 amps 

D Sensitivity lAn 30, 100 and 300 mA 

Suits Din-76, 10 and 15 

Tripping characteristics 
0.5 x lAn 
1 x lAn 
5 x lAn 

no tripping 
t 300 ms 
t 40 ms 

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

Sensitivity MCB No. of Width 
mA rating 3) Poles I) Mods. 2) Cat. No. Price $ 

30 32 A 1P+N 2 DSRCM=32-31N1PN 340.00 

32 A 3P+N 2 DSRCM=327303F.3* 420.00 

100 32 A 1P+N 2 DSRCM-32-1004PN 360.00 

32 A 3P+N 2 DSRCM,32-100;30N 450.00 

300 32 A 1P+N 2 DSRCM-12-300 PN 405.00 

32 A 3P+N 2 DSRCM-32-300-3PN 465.00. 

30 63A 1P + N 2 DSRCM-63-30-1PN 430.00 

63 A 3P + N 3 DSRCM-63-30-3PN 455.00 

63 A 3P 3 OSRCM-63-*1-30, 465.00' 

100 63 A 1P + N 2 0 -DOCM-63-100,1 pni 450.00: 

63A 3P + N 3 DSRCM-63-100 -3PN 490.00 

63 A 3P 3 DSRCM-63-100=3P 
E 

505.00 

300 63 A 1P + N 2 DSRCM-63-300-1 PN 490.00 

63 A 3P + N 3 DSRCM-63-300-3PN 510.00 

Notes: ') 

2) 

3) 

1P+N and 3P+N type supply neutral connected by "pigtail" cable. 
Dimensions of Din-Safe-M unit only; add MCB width for total installed width. 
"MCB rating" refers to the max. MCB rating the module can be fitted to. 

Not suitable for Din-T1OH MCBs. 
El Available on indent only. 

Pride schedule 73' GST not included 1 - 23 
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'PPM! Residual current device 

Din-Safe-M modules 
to be combined with Din-T MCBs 

pp- 
01,40. 

'0 

U Din-Safe-M modules are an earth leakage module only. To complete the 
functional unit a Din-T6, Din-T10 or Din-T15 MCB must be added as shown. 

Din-Safe-M space requirements 

Without MCB fitted MCB fitted MCB fitted 
Type neutral not switched neutral not switched neutral switched 

1 P + N 32/63 A 2 modules (36 mm) 3 modules (54 mm) 4 modules (72 mm) 

3P + N 32 A 2 modules (36 mm) 5 modules (90 mm) 6 modules (108 mm) 

3P + N 63 A 3 modules (54 mm) 6 modules (108 mm) 7 modules (126 mm) 

3P 63 A 3 modules (54 mm) 6 modules (108 mm) N/A 

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

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

If an earth leakage fault occurs both toggles will move to the OFF position. In 

order to reset the MCB the Din-Safe-M unit must be reset first. 

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

Assembly 
LI Place the MCB and Din-Safe-M unit on a flat surface. Be sure that both the 

MCB and the Din-Safe-M toggles are in the ON position. 
LJ Slide the two units towards each other inserting the connecting bars or links into 

the MCB tunnel terminal, ensuring no undue pressure is applied to the metal 
tripping pin of the Din-Safe-M unit. 

3 Push in the connecting clips, locking the unit together. 

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

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

If the pigtail and N connections are reversed, the breaker will trip as soon as load 
is energised. Reset Din-Safe-M module before switching MCB 'ON'. 

In the case of a three phase 3 wire system (no neutral) use 3 phase models. 
3P+N models will operate satisfactorily but test button will only function if neutral 
pigtail is connected. 

U 

Li 

1 - 24 
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elEFtg41g Residual current device 

Din-Safe-M modules 
to be combined with Din-T MCBs 

Testing 
The MCB/Din-Safe-M combination must be connected with the line conductors to the 
LINE side (OFF/Bottom side) of the MCB and the load conductors connected to the 
Din-Safe-M terminals. The MCB/Din-Safe-M combination must be tested with the 
supply connected before connecting the load. First switch the Din-Safe-M unit 'ON' 
then the MCB. When the test button is pressed, both handles should trip. It is 
recommended that the test button is operated periodically to test the detection and 
tripping functions of the combined unit. 

Both 1P+N and 3P+N models have a neutral pigtail connection. 3P modules 
have no neutral connection at all. 

Din-Safe-M 1P+N with 1 pole MCB Din-Safe-M 1P+N with 2 pole MCB 
(neutral not switched) switching active and neutral 

NEUTRAL 

PIGTAIL R 

S 00 S 1<' an 
A L A 

Din-Sofe-M I POLE I 

MCB 
LJ 

or 

Din-Safe-M 3P+N with 3 pole MCB 
(neutral not switched) 

GG@G- 
N U L7 L3 

Din-Scfe-M 

. . 

© 
3 

© 
POLE 

MCB 

iS 

11 

@ @ @ 

Din-Safe-M 3P+N with 4 pole MCB 
switching active and neutral 

0000 
N LI U 1.5 

Din-Sole-M 

H 

® ® 

M 

® 
LE 

.8 

® 

eeee 
LI U U 

Connection diagram 

1 NE 

EARTH 

1 - 25 
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T P.4§.4.19 Accessories 
Mounting on the left-hand side 

UVT Shun 

00 
00 

C= 

4 x DTAUXAL/G 

2 x DTAUXAL/G Motor 

DTPBS 

0 0 

0 0 
leMPRIUIP 

Din-T 

6 

10 

15 

Note: The above accessories will not fit to Din-T1OH MCBs. Refer to pages 1 - 30 and 
1 - 31 for suitable shunts and auxiliaries. 
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T 
Accessories 

Din-T 
6 
10 
15 

Din-Safe 
Safety 

Switches 

Din -Sate 
MCBs 

(Double 
Pole) 

0 0 

-17141- 

0 0 Qv 
6°©( 

II 

)0 0 

Mounting on the right-hand side 

Shunt UVT 

00 
00 

4 x DTAUXAL/G 

Motor 

Shunt UVT 

00 
00 

CO 

0 

1=1 

2 x DTAUXAL/G 

0 

DTPBS 

Cs 

Note: DSRCBH - Single pole RCD/MCB will not accept side mounted accessories. 
DINTMS - Main switches will accept side mounting auxiliary contacts only. 

00 

0 
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!pi Asp Accessories 
Mounting of add-on devices onto 

MCBs, RCCBs and RCBOs 

Type/Description 

DTAUXAL 

Signal or AUX contact 

DTAUXALG 

Signal or AUX contact, gold 

DINT1OHHS 

Signal or AUX + AUX contact 

Din-T, 
DC, 

6, 10, 15 

L - R I 

DSRCB, 
Din-T DSRCD 
10H all types DSRCM DINTMS 

Change 
-over 

switch 

R R L - L - R 

L - R R L-R L-R 

R 

DTPBS 

Panelboard switch 

L - R R 

DINTSHT 

Shunt trip 

DTSHT 

Shunt trip 

DTUVT 

Undervoltage trip 

L 

-R I - R 

L - R-- R 

DTM D 

Motor operator 

L - R 

L = Left mounting R -= Right mounting 
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Miniature circuit breakers 
Din-Safe MCBs (RCBO) 

IC Standard AS/NZS 61009 

ri Approval N17482 

Short circuit, overcurrent and earth leakage protection 
Handle sealable and pacitockable 

IC DIN Rail mounting 

Din-Safe MCB with pigtail 
Amp Short 

No of rating Voltage circuit 
Poles (A) (V) (kA) Phase ') 

2 6 110/240 10 1+N 

2 10 110/240 10 1+N 

2 16 110/240 10 1+N 

2 20 110/240 10 1+N 

Trip 
Sens. 
(mA) 

30 

30 

30 

Cat. No 

r,-Asitcp_opoP,,, 

illsrtselpop.74 

30 OCI420,1iV 
30 f,°,:; ;Oki 251315:7S: 

30 

30 DOC B403$ P 

2 25 110/240 10 1+N 

2 32 110/240 10 1+N 

2 40 110/240 10 1+N 

e6ReogWs.- 

Din-Safe MCB 

Amp 
No of rating 
Poles (A) 

standard terminal configuration 
Short 
circuit Voltage 

(V) (kA) 

Trip 
Sens. 

Phase 2) (mA) Cat. No ') 

2 6 110/240 10 1+N 10 Illigkci06001 
2 6 110/240 10 1+N 30 fj4RO0630; 5; : 

2 10 110/240 10 1+N 10 i!::iliskaiciliiii- , 

2 10 110/240 10 1+N 30 '.-7:743.5Rep 10K 
2 10 110/240 10 1+N 100 r4DSRC8SU100, ' 

2 16 110/240 10 1+N 10 '- lisilci3iei6i;" 
2 16 110/240 10 1+N 30 161303.436,14v: 

2 16 110/240 10 1+N 100 i 4iDSRc146,1009> , 
2 20 110/240 10 1+N. 10 ° 'tDSRCB2020AY -' 

2 20 110/240 10 1+N 30 ,DSRC132001': '-i'-1'. ,i 
. 

VDSRC66i'00 j 
IIISRCB2531!, ''.' 

.1,- 3'L., '1r 
, ADSI1CB3230r 

2 20 110/240 10 1+N 100 

2 25 110/240 

110/240 

10 1+N 30 

2 32 10 1+N 30 

2 40 110/240 10 1+N 30 itisk64636 

Application 
Din-Safe MCB is a combined MCB/RCD providing thermal overload, short circuit 
and earth leakage protection in the one integral unit. 
Din-Safe MCBs are suitable for use in residential, commercial and light 
industrial applications. 

Terminal configuration 

DIN-Safe MCB with 
neutral pigtail 

suits standard 3 phase chassis 

14 

DIN-Safe MCB 

standard terminal configuration 

Characteristics 
El Width: 2 modules. 

El For type AC residual currents. 4) 

CI Rated voltage: 110/240 V/50-60 Hz. 

MI Tripping characteristics of MCB part: 

IEC 60848 - C curve. 

Short circuit capacity: 10 kA. 

GI Terminal capacity: 25 mm2. 

13 High immunity to transient current. 

CI Profile as per Din-T MCB. 

13 Test button for periodic testing. 

PIGTAIL SUPPLY 
NEUTRAL 

NEUTRAL. 
(LOAD) 

ACTIVE 
(LOAD) 

NEUTRAL 
(LOAD) 

ACTIVE 
(LOAD) Notes: ') Unprotected neutral, not switched. 

0 0 ') Unprotected neutral, switched. 
') Fits Din-T chassis (special configuration) 

refer page TBA. 
') Some type "A" RCD5 are stocked. Refer NHP. 

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

0 0 a Available on indent only. 

DUMMY ACTIVE 
TERMINAL (I. NE) 

NEUTRAL ACTIVE 
(UNE) (UNE) 
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TEE ASAM 
loonnpa, in Prot.:cell'', Technology 

Din-T MCBs + RCDs Technical data 

What is an RCD? 

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

RCDs having a rated residual operating current not exceeding 
30 mA are also used as a means for additional protection in case 

of failure of the protective means against electric shock (direct 
contact). 

Working Principle 

The main components of an RCD are the following: 

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

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

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

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

The RCD constantly monitors the vectorial sum, of the current 
passing through all the conductors. In normal conditions the 
vectorial sum is zero (I142-0) but in case of an earth fault, 
the vectorial sum differs from zero (I1+I2-Id), this causes 

the actuation of the relay and therefore the release of the 
main contacts. 

Test resistor 

Secondary 
winding 

Test-button 

--El+ Tripping 
mechanism 

--+Aelay 

Core 
t transfOrmer 

and primary 
winding. 

Definitions related to RCDs 

RCCB = Residual Current Circuit Breaker 
without overcurrent protection. 

RCBO = Residual Current Circuit Breaker 
with overcurrent protection. 

Breaking capacity 

A value of AC component of a prospective current that an RCCB 

is capable of breaking at a stated voltage under prescribed 
conditions of use and behaviour. 

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

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

Conditional short-circuit current (Inc) 

A value of the AC component of a residual prospective 
current which an RCCB protected by a suitable SCPD in 
series, can withstand, under specific conditions of use and 

behaviour. 

Residual short-circuit withstand current 

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

Prospective current 

The current that would flow in the circuit, if each main 

current path of the RCCB and the overcurrent protective 
device (if any) were replaced by a conductor of negligible 
impedance. 

Making capacity 

A value of AC component of a prospective current that an 

RCCB is capable to make at a stated voltage under prescribed 
conditions of use and behaviour. 

Open position 

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

Closed position 

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

Tripping time 

The time which elapses between the instant when the 

residual operating current is suddenly attained and the 
instant of arc extinction in all poles. 

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

Residual operating current 

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

Rated short-circuit capacity (Icn) 

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

Conventional non-tripping current (Int) 
A specified value of current which the circuit breaker is 

capable of carrying for a specified time without tripping. 
(Only applicable to RCBO) 

Conventional tripping current (It) 
A specified value of current which causes the circuit breaker 
to trip within a specified time. 
(Only applicable to RCBO) 
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OE) I rshog.imem,aimili,linah,v 
TERASAKEI 

Din-T MCBs + RCDs Technical data 

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

RCBO DSRCB 

30 mA 

100 mA 

300 mA 

500 mA 

OP A 

30 mA 

3) 

lOHz 30:Hz' H 100 ffi '61Pfq z 

0.62 0.65 0.80 0.91 1.24 

0.74 0.71 0.80 0.95 1.16 

0.80 0.74 0.80 0.97 1.19 

1.10 0.81 0.80 0.89 1.18 

100 mA 

300 mA 

500 mA 

400 Hz' 

1.38 1.59 

1.44 1.64 

1.38 1.68 

8.17 3.13 0.75 1.70 3.10 3.52 3.67 

6.81 2.71 0.75 1.43 2.35 2.58 2.71 

6.20 2.16 0.75 0.49 0.87 0.74 0.95 

4.34 1.53 0.75 0.39 0.59 0.62 0.64 

Notes: ') The standard NHP/Terasaki type is the "type AC" in Australia, Type "A" in New Zealand. 

') The standard NHP/Terasaki DSRCBH single pole RCBO is "type A" in Australia and New Zealand. 

') The numbers in the table above are multipliers, e.g. A "DSRCD" at 50 hz has an 0.8 multiplier. 
Therefore a 30 mA, "type AC" RCD will trip at (0.8 x 30 mA) 24 mA. 

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

RCBO-DinSafe MCB DSRCB 

fil*'(WY? 

16.5 7.1 5.6 4.7 

1.6 2.0 2.5 2.8 3.5 4.8 

3.6 

5.8 
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Din-T MCBs + RCDs Technical data 
Overview Din-Safe RCDs 

Device type definition 

Rating/description Cat No. 

KLI3U 

DSRCB 

Standards IEC 61009-1 

Magnetic tripping characteristics C 

Residual tripping characteristic l) AC, A 

Tripping time at IAn Instantaneous PIS <300 

Selective ms - 

Rated current A 4, 6,10. 13, 16. 20. 25, 32. 40 

Rated residual current IAn mA 10, 30 

Calibration temperature C 30 

Number of poles versus modules 

Rated voltage Un 2 17 AC V 110. 240 (1 NM) 

3 P AC V 

4 P AC V 

Frequency liz 50/60 

Maximum service voltage Ubmax V 255 

Minimum service voltage Ubmin V 100 

Power supply Top/Bottom 

Selectivity class 3 

Rated making and breaking capacity (Ire) A 

7500 Residual making and breaking capacity (IAn) A 

Conditional short-circuit capacity (Inc) A - 

Conditional residual short-circuit capacity (IAc) A . 

Short-circuit capacity (Icn) A 10000 

Grid distance (safety distance between two devices) mm 35 

Isolator application 
Yes 

Insulation degree Insulation voltage V (DC) 500 

Shock voltage (1.2/50 ms) ;Ai 

Insulation resistance (infIhm) 

6 

1000 

Dielectric strength y 2500 

Shock resistance (in x. y, z directIon)(IEC 60077/16.3) 40 g, 18 shocks 5 ms 

Vibration resistance (in x. y, z direction; IEC 60068-2-6) 1.5 9, 30 min, 0...80 tie 

10000 Endurance electrical at Un, In 

mechanical at Un. In 20000 

Protection degree (outside/inside electrical enclosure) IP 20 / IP 40 

Self extinguish degree (according to UI. 94) V2 

Tropicalisation (according to IEC 60068.2. 015 40046) C/R11 .55/95 5k 

Pollution degree (ant. IEC 60947-1) 3 

Operating temperature -25..40 

Storage temperature °C -5...70 

Terminals capacity Rigid cable min/max (Top) mint 1/25 

Flexible cable min/max (Top) nn, 1/16 

Rigid cable min/max (bottom) nun' 1/35 

Flexible cable mln*/max (bottom) rims* 

(*flexible cable 0.75/1/1.5 inns' with cable lug) 

1/25 

Torque Top/Bottom Nm 3/4 

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

UVT yes 

Shunt trip yes 

Motor operator yes 

Panelboard switch Bottom 

11usbais systems Pin Bottom 

Fork yes 

Accessories 

Dimensions, weights. 11 Poles 1+N 

packaging (Fix0xW) 860680W inm 36 

Weight/unit g 

Package/unit 

250 

1/6 

Note: ') Refer catalogue section for types. 

Making sore that Nt and both flying leads are disconnected. 

r 
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Panelboards, loadcentres and accessories 

CONCEPT. PLUS and Premier busbar chassis - Din-T 
O Standards AS/NZS 3439 

O Current rating 250 A 

O Withstand rating 250 A/20 kA for 0.2 sec 

Splayed busbar to suit 160 A & 250 A switch 

O Top and bottom feed - splayed top & bottom 

Tee-offs stripped and 50% capped 

O Top power feed stripped and capped 

O Full 35 mm DIN rail, improved MCB mounting security 

O Improved insulation coating 

Concept Din-T - 250 to suit Din-T MCBs (18 mm pole pitch) 3) 

250 A 

Cat. No. ') Pole capacity 

12 , CD- 2- 12/18 -3U 

18 CD-2-18/18-3U 

24 CD-2-24/18-3U 

30 CD-2-30/18-3U 

36 CD -2- 36/18 -3U 

42 CD-2,42/18-311 

48 ' CD-2-48/18-3U 

54 -CD-2-54/18-3U 

60 .72p-2-60/18-3U 

72 '', CD-2-72/18-3U 

78 
,-,..--i:-- - 

-"' CD-2178/48,3U 

84 CD -2- 84/18 -3U - 

96 CD -2- 96/18 -3U -,- . 

3 pole CD chassis to suit Din-T MCBs 

Notes: ') 4 pole and other special configurations available to special order refer NHP. 

'OFF' (line) side of MCB connects to chassis tee-off. 
MCB DIN clips may be disengaged or removed when mounting onto "CD" chassis. 

If applicable use insulated tool provided to disengage DIN clip when removing 
MCB from chassis. 

') Not suitable for CONCEPT economy Panelboards. Contact NHP for availability. 
Available on indent only. 

Ui 

Accessories 
Description Cat. No. 

Technical data - CD/CT busbar chassis 
Description CD-250 A 

Split tariff kit 250/355 A (supplied loose) STKCD Busbar rating (Amp) 250 

Split tariff kit (fitted) Voltage rating (V) 415 

Plastic tee-off cap 250 / 355 A - C6250TOPC Short circuit rating (kA) 20 

(sec) 0.2 Short circuit time 

Insulation material Polyolefin 

PPA-441 

Catalogue number structure - CD/CT busbar chassis 

XX X XX ir 
Type Current rating No. of ways Pole pitch (mm) 

CD Din-T 250 A 12 18 Din-T 

CDH Din1-10H-- 355-A- 27 --Dir-1-310H- 

CT Safe-T Etc. 24 27/18 Hybrid 

Din-T10H/Din-T 30 

36 etc. 25 Safe-T 

27 mm/18 mm 

6/24 
12/60 

X 

No. of phases 

2 1 P + N (red, black) 

3 3 P (red, whitT,-15lue) 

4 3 P + N (red, white, 

blue, black) 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 162 of 381



Panelboards, loadcentres and accessories 
Dimensions (mm) 

CD chassis 250 to suit Din-T6, 10 and 15 

j 
9.0 

32.5 1 

22.5 - - 
Mounting hole 

06.5 

250.0 

220.0 

70.0 

6 holes 09.0 - 35.0 

0 

50.0 

9.0 

82.0 
Approx 72.0 

An stripped bors (lop Only) 
filled with block cops. 

50% Of tee offs fitted 
7-with block caps (Bottom Holt). 

a 

a 
a 

R W 

0 0 

O 

I I 

0 

55.5 

-6- 

li 

Escutcheon level. 
- - - r J 

10 & 15 kA U 

ammo 
6kA 

Escutcheon cut-out details 

47.0 

I 
7.5 

119.0 

'-I- 

Dimensions (mm) 

Chassis size ') A BC DR S 

CD-X-12/18-3U 

CD-X-18/18-3U 

CD-X-24/18-3U 

CD-X-30/18-3U 

CD-X-36/18-3U 

CD-X-42/18-3U 

CD-X-48/18-3U 

CD-X-54/18-3U 

CD-X-60/18-31J 

CD-X-72/18-3U 
Notes: ') "X" insert 2 = 250 A or 3 = 355 A, current rating does not effect above dims. CD-X-78/18-3U 

Maximum current rating of tee-off = 100 A. 

'OFF' (Line) side of MCB connects to chassis tee-off. CD-X-84/18-3U 
MCB DIN clips may be disengaged or removed when mounting onto "CD" chassis. 

CD-X-96/18-3U 
Use insulated tool provided to disengage DIN clip when removing MCB from 

chassis. 

152 100 - 110 - 100 

206 100 - 164 - 100 

260 100 - 218 - 100 

314 200 - 272 - 200 

368 300 - 326 - 300 

422 300 - 280 - 300 

476 400 - 434 - 400 

530 400 - 488 - 400 

584 500 - 542 - 500 

692 600 - 650 - 600 

745 700 300 704 300 700 

800 700 300 758 300 700 

908 800 400 866 400 800 
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CRITEC® TDS1100 
TDS Surge Diverter 

TDS1100 Series 

Surges and voltage transients are a major cause of expensive electronic equipment 
failure and business disruption. Damage may result in the loss of capital outlays, 
such as computers and communications equipment, as well as consequential loss 

of revenue and profits due to unscheduled system down-time. 

The TDS1100 series of surge suppressors provide economical and reliable protection 
from voltage transients on power distribution systems. They are conveniently 
packaged for easy installation on 35 mm DIN rail within main distribution 
panelboards. 

CRITEC® TD technology helps ensure reliable and continued operation during 
sustained and abnormal over-voltage events. Internal thermal disconnect devices 

help ensure safe or at end-of-life. A visual indicator flag provides user-feedback 
in the event of such operation. As standard, the TDS1 100 provides a set of 
voltage-free contacts for remote signaling that maintenance is due. 

The convenient plug-in module, and separate base design, facilitates replacement 
of a failed surge module without needing to undo installation wiring. 
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EFOTTECH® CRITEC® TDS1100 
TDS Surge Diverter 

TDS1100 Series 

ARMI111111111.11 
Nominal Voltage Un 

ittiST10O2SR154111 
120-150V- 

iTabb-CiiS11140 it aff6625077/11 
240-277V- 

ita);1002SR560 
220-240V- 480-560V- 

Max. Cont. Operating Voltage lic 170V- ' - 

240V- 
275V- 
440V- 

320V- 
480V- 

610V- 
700V- Stand off Voltage 

Frequency . 0 - 100Hz 

Short Circuit Current Rating Isc 25kAIC 
Required Back-;If Ise 125AgL 'f _upply > 100 

Technology Used TD with thermal discorn.rt 
Protection tr4' 
Maximum Discharge Current Imax 100kA 8/20ps 
Nominal Discharge Current In, . 50kA 8/20ps i .40kA 820ps I 40kA 8/20ps - I 40kA 8/20ps 
Protection Modes Single mode (L-G, L-N or N-G) 

Voltage Protection;,Level Up c, _ < 400' ' < "Y'.' I 800V 
< 1000 < 1.1kV 

< 1.6kV 
Voltage Protection Level Up ©._ [ A < 650 < 2kV 

A arms.an ;Indicators 
Mechanical flag / remote 
Change-over, 250V- / 0.5A, 

contacts 
max 1.5 mm 

= 

(#14AWG) terminals Status Indication 

1:16720121E1__L_,__,Lyv.' --7..a....,___________;.,,l_______ 
Dimensions 2 modules wide, 90 mm x 68 mm x 35 mm 
Weight 0.24 kg,-5.,_:Jx. 

Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 

Connection . 

535 mm2 (#2AWG) solid 
525 mm' (#4AWG) stranded 

Mounting 35 mm top hat DIN rail 

Temperature. ' - -40°C t( -. 80°C (-40°F t 1-6°F) 

Humidity 0 to 902 

AIMITETIEMI - '- V.- - - 
Approvals CE, !EC"' 61643-1, UL. 1449 Pendin, I 

Surge Rated to Meet 
IEC 61643-1 Class I and II , 

ANSV1EEE C62.41-1991 Cat A, Cat 8, Cat C 

Ordering Information 

FARTMURBER 

TDS1 1 02SR1 51 i 

...., 

DESCRION 
TDS Surge Div( :Ti 1 I,- 170V, In 50kA, !max 1 L t 

TDS1.102SR240.1... .TD5:SOrge.Diverter,..lic 275V,10,49kk'Irpdx.:100.KA';.,Rerote 

TDS1102SR277 TDS Surge Diverter, Uc 320V, In 40kA, Imax 100kA, Remote 

' TDS1102SR560: :, . TDS Surge'Diverter, Uc 610V,..In,40kA,.1max100kA; Remote 

TDS150150M 150V Replacement Surge Module 

::IDS150240M : 240V Replacement Surge Module :.. 

TDS150277M 277V Replacement Surge Module 

IDS150560M:'- . : '560V Replacenient Surge Module,:: 

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

WARNING 
ERICO products shall be instated and used only as indicated in ERICO's product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from your ERICO 

customer service representative. improper installation, misuse, misapplication or other failure to completely follow ERICO's instructions and warnings may cause product malfunction, property 
damage, serious bodily injury and death. 

IEC is a registered service mark of Independent Electrical Contractors. Inc. 

UL is a registered trademark of The Underwriters Laboratories. Inc. 

Copyright 02006 ERICO International Corporation. All rights reserved. 
CADDY, CADWELD, CRITEC, ERICO, ERITECH. ERIFLEX. and LENTON are registered trademarks of ERICO International Corporation. 

www.erico.com 

LI 
E 555S E171LT06ENWW 004W136 
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Transient Discriminating Filter 

The TDF series has been specifically designed for process control 
applications to protect the switched mode power supply units 
on devices such as PLC controllers, SCADA systems and motor 
controllers. Units are UL® Recognized and available for 3A, 10A 
and 20A loads and suitable for 110-120V ac/dc and 220-240Vac 
circuits. 

The TDF is a series connected, single phase surge filter providing 
an aggregate surge capacity of 50kA (8/20ps) across L-N, L-PE, 
and N-PE. The low pass filter provides up to 65dB of attenuation 
to voltage transients. Not only does this reduce the residual 
let-through voltage, but it also helps further reduce the steep 
voltage rate-of-rise providing superior protection for sensitive 
electronic equipment. 

A 

In-line series protection 

High efficiency low pass sine wave filtering - ideal 
for the protection of switched mode power supplies 

Three modes of protection L-N, L-PE & N-PE 

35 mm DIN rail mount - simple installation 

Transient Discrimiriating (TD) Technology - 
provides increased service life 

LED status indication and opto-isolated output - 
for remote - status monitoring 

Asia/Australia 
Europe 

Latin America 
North America 

:a1;".);1 
E 

0 

T-1-$0 

N N 

E M 

E 

N 

o+ 

Model TDF3A 1TDF3A 
120V I 240V 

TDF10A 
.120V 
1 700003 

TDF10A 1TDF20A 

240V 1120V 
I 700004 1700005 

TDF20A 
240V 
700006 Item Number for Europe 700001 1 700002 

Nominal Voltage Un 120V 1240V 120V 1240V 1120V 
1Ph 2W+G, TN-S & TN-C-S 

240V 
Distribution System 

Max. Cont. Operating 
Voltage Ur 

170V 340V 170V 340V 170V 340V 

Stand-off Voltage 240V 400V 240V 400V 240V 400V 
Frequency 0 to 60Hz 50/60Hz I 0 to 60Hz 

110A 
0 to 60Hz 0 to 60Hz 

20A 
50/60Hz 

Max. Line Current li 3A 
Operating Current @ U,, 135mA 250mA 240mA 480mA 240mA 480mA 
Max. Discharge Current 'max 20kA 8/20 ps L-N 

20kA 8/20 ps L-PE 

10kA 8/20 ps N-PE 

All modes protected Protection Modes 
Technology TD Technology 

In-line series low pass sine wave filter 
Voltage Protection Level Up 

@ 500A, 8/20ps (UL SVR) 

© Cat B3, 3kA 8 /2Ops 

500V I 700V 
<250V I <600V 

I 

500V 
<250V 

700V 
<600V 

500V 
<250V 

700V 
<600V 

Filtering ©100kHz -62dB 1-65dB -53dB 
Status Green LED. On =Ok. Isolated opfo- coupler output"' 

8 M. 90 mm x 68 mm x 144 mm 

x 2.6" x 5.6") 
0.75 kg (0.77 Ib) 10.8 kg_k1.7 t 

IP 20 (NEMA-1) 

Dimensions 4 M. 90 mm x 68 mm x 72 mm l 

I 

(3.5" x 2.6" x 2.8") 1(3.5" 
0.3511(0..77 Ib) 1 

DIN 43 880, UL94V-0 thermoplastic, 
Weight 
Enclosure 
Connection 1 mm2 to 6 mmi(#18AWG to #10) 
Mounting 35 mm top hat DIN rail 

3A 110A 120A Back-up Overcurrent Protection 

Temperature -35 °C to +55°C (-31°F to +131°F) 
Humidity 0% to 90% 
Approvals UL 1449, UL 1283, CSA 22.2, C-Tick, CE (NOM 3A, 120V) 
Surge Rated to Meet ANSI/IEEE C62.41.2 Cat A, Cat B, Cat C 

(1) Opto-coupler output can be connected to DAR275V to provide Form C dry contacts, Page 39 

38 www.erico.com 
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ICLIPSAL 
NEUTRAL / ACTIVE / METER 

LINKS 

Clipsal Links are produced 
from Impact Resistant materials to 
prevent cracking in transit or during 
installation. 

The transparent covers enable 
you to check wiring and locate the 
sealing screw at a glance. The 
sealing screw (nylon with brass 
insert) resists stripping. Voltage and 
amperage ratings are clearly marked 
on both the cover and brass bar. 

All links are available with black 
or red covers and bases for neutral, 
active or meter applications as 
required by local authorities. 

T-Type - 500 Volt 140 
Ampere 

L4T35 
500V 140A 4 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L4T35R 
500V 140A 4 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 28mm. 1 tunnel 
8.7mm diameter accommodate 
1 x 25mm2 cable. 
3 tunnels 7.7mm diameter 
accommodate 1 x 25mm2 cable. 
Certificate of Suitability No. CS2252N. 

Mini Links with Cover 

500V 100A 
2 screws per tunnel. 

L5 
500V 100A 5 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L5R 
500V 100A 5 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2. 

2 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2. 

L5BW 
500V 110A 5 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover. 

L5BWR 
500V 110A 5 Hole Back Wiring 
Active Link. Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
5 tunnels, 7mm diameter 
accommodate 1 x 25mm2. 
Transparent black cover, with 
cut outs. 

L6 
500V 100A 6 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L6R 
500V 100A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
3 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 

L6/25 
500V 110A 6 Hole Neutral Link with 
2 screws per tunnel. Black base and 
cover. 

L6/25R 
500V 110A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
2 tunnels, 7.5mm diameter 
accommodate 2 x 25mm2 cable. 
1 tunnel, 5.5mm diameter 
accommodates 1 x 16mm2 cable. 
3 tunnels, 4.7mm diameter 
accommodate 3 x 10mm2 cable. 
Transparent black cover with 
cut-outs. 

L7 
500V 100A 7 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 
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L7R 
500V 100A 7 Hole Active Link. 
Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 

L7BW 
500V 100A 7 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover. 

L7BWR 
500V 100A 7 Hole Active Link. 
Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cables. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cables. 
Transparent black cover, with cut-outs. 

L8 
500V 100A 8 Hole Neutral Link with 
two screws per tunnel. 
Black base and cover. 

Dimensions: 86 x 57 x 40mm. 
Mounting centres: 59 x 67mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Transparent black cover with cut-outs. 

L10 
500V 100A 10 Hole Neutral Link with 
two screws per tunnel. 

3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
7 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L1OBW 
500V 100A 10 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. 

Dimensions: 86 x 57 x 40mm. 

L12 
500V 100A 12 Hole Neutral Link with 
two screws per tunnel. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L14 
500V 100A 14 Hole Neutral Link 
with two screws in 8 tunnels and one 
screw in 6 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

116 
500V 100A 16 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 10 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
10 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L18 
500V 100A 18 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 12 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
12 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

.,- Diameters \ & \'41' 

_Catalogue 
Number:I' 

-,, 

-.4.7mm - 

for*-10Mrn! -; 
' cable', 

6.3mm: - 

for-16mrn2 . 

" f'c-able ': ', 

- - 5.7nim - , 

for 16mm2 
Cable, ' 

7mm; 
-for 25Mm2 

, cable 

L5 - 3 2 - 

L5BW - - - 5 

L6- - 3 3 - 

L6/25 ' 2 
-L7 - 3 4 - 

L7BW - 2 5 - 

, 

. , 

Catalogue 
Number:, , 

;',1';', ' ' 

6.3mni '-, 

' fOr 16mm2 - 

L , -iable 1-,:: 

. - - 5.§iTirn - 

for 16mni' 
. cable ,,, 

" 4.5mm 
- . for 10mm2' . 

Cable of 

L8- 
L10 
L1OBW 

3 
3 

2 

2 

2 

2 

2 

5 

7 

8 

- 

- 

L12 
L14 
L16 
L18 

4 
6 

4 
4 

6- 

10 
12° 
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Attention: To prevent electrical shock, disconnect from 
power source before installing or servicing. Install in suitable 
enclosure. Keep free from contaminants. 

Achtung: Vor Installations- oder Servicearbeiten Stromversorgung 
unterbrechen, urn Unfalle zu vermeiden. Die Gerate mussen in 

einem passenden Gehause eingebaut and gegen Verschmutzung 
geschutzt werden. 

Attenzione: Per prevenire infortuni, togliere tensione prima 
dell'installazione o manutenzione. Installare in custodia idonea. 
Tenere lontano da contaminanti. 

Attention: Avant le montage et la raise en service, couper ('alimentation 
secteur afin creviter tout accident. Prevoir une mice en coffret ou armoire 
appropriee. Proteger le produit contre les environnements agressifs. 
Atencion: Desconectar la alimentaciOn electrica antes de realizar el 
montaje y la puesta en servicio, con el objeto de evitar accidentes. 
Instalado en una caja o armario apropiado. Proteger el producto de 
los ambientes agresivos. 

0 4,5 

0 

UIU 
on 0 

35 

45 

[mm) 

98 

103 

I I I 

__J L 

c [mm] 34 53 56 

I pal 
li r--mi 

`,.....--- 

11 mm L. j 1 

C 
----------(;&j,; 2 

x 2.5...10 mm2 
x 2.5...10 mm2 

14...4 AWG 

Cu wire only 

x 2,5...16 mm2 
x 2,5...16 mm2 

14...4 AWG 

0 2,5...3,5 Nm ) 

22...31 lb-in i 

No. 

Use 75°C 

_ 1 

r ("a) 2 

No. 

Eiz 
No 3 

Pozidriv No 2 

Al 

. . 

. 

1.7'7-1 .G....J 

9 mm j 1 

C------*.e..1 2 

No. 

Use 75°C 

. i 

- - D 2 

x 1...2,5 mm2 
x 1...2,5 mm2 

16...12 AWG 

Cu wire only 

x 1...4 mm2 

x 1...4 mm2 
16...12 AWG 

E. 

,.(_,, 1...1,5 Nm 

8,9...13 lbin 

A2 
No 3 

Pozidriv No 2 No. 

...-C30 /...-30 

...-C37 /...-37 

CE 
IEC 60947.1/-4-1 
EN 60947-1/-4-1 

UL 508; CSA 22.2 No. 14; 

-Min. distance lateral to grounded parts 
or walls = 6mm 

-Min. seitlicher Abstand zu geerdeten Teile 
oder Wande = 6mm 

-Distance lateral min. enver pieces mixes a 

terre ou parois = 6mm 
-Distanza laterale min. verso peni a 

massa o pareti = 6mm 
-Distancia lateral min. a chasis 
paredes = 6mm 

IEC 60947-4-1 
EN 60947-4-1 max. 

g 
max. 

Ue .S 690 V Type 1 T se 2 T.e2 
30 125 A 80 A 

Tech 
Data 

37 125 A 80 A 

NOTICE (IEC/EN 60947.1) This product has been designed for environment A. Use of this product in 

environment 8 may cause unwanted electromagnetic disturbances in which case the user may be required 
to take adequate mitigation measures. 
BEMERKUNG (IEC/EN 609471) Dioses Produkt ist far Umgebungsklasse A bestimmt. Der Gebrauch 
dieses Produktes in Umgebungsklasse B kann unerwOnschte elektromagnelische Storungen verursachen, 
in diesem Fall muss der Benutzer die notigen Massnahmen zur Verringerung ergreifen. 
REMAROUE (IEC/EN 60947-1) Ce produit on ['utilise dans renvironnement A. L'utilisation de ce produit 
dans l'environnement B peel crder des perturbations electromegnetiques. En ce cas, rutilisateur doit 
prendre des mesures pour diminuer les perturbation electromagneliques. 
AVVERTENZA (IEC/EN 60947-1) Guest° prodotto 6 stato progettatto per Co ambiente di lino A. L'utilizzo 
di questo prodotto in un ambiente B prolrebbe causare dislurbi elettrornagnefici indesiderati, in questo 
case potrebbe essere richiesto alrutilizzatore di premiere appropriate misers di miligazione. 
OBSERVACION (IEC/EN 60947.1) Este producto se puede user en el ambiente A. El use en el 
ambiente B puede causer perturbaciones electromagneticas. En use case de use, at usuario debe tomar 
medidas de diminuir las perturbaciones electrornagneficas. 

O 

CZ... 
-FPT... 

Technische Anderungen vorbehalten 
22.221.950-01 / 05.2007 
Ausgabe 10 
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Scher ?I.901-01 
Druckvorlage 22 ' 02.2005 / Ausg. 11 

Attention: To prevent electrical shock. disconnect from power 
source before installing or servicing. Install in suitable 
enclosure. Keep free from contaminants. 

Achtung: Vor Installations- oder Servicearbeiten Stromver- 
sorgung unterbrechen, ant Unfelle zu vermeiden. Die Gerate 
mOssen in einem passenden Gehause eingebaul and gegen 
Verschmutzung geschOtzl warden. 

Attention: Avant le montage of la miss on service, cooper 
('alimentation soctour afin d'oviter tout accident. Prevoir ono 
miss en collier ou armoire appropriee. Proldger le produil 
centre les environnements agressifs. 

Attenzlone: Per prevenire inlonuni, logliere tensions prima 
dell'instellazione o menurenzione. Installer° in custodia idonea. 
Tenor° lontano da contaminanli. 

Atenclon: Desconeciar la alimentacien eldclrica antes de realizar 
el montaje y la puesta en service, con el objeto de °vital 
accidentes. lnstalado en una caja o arrnario apropiado. Proteger 
el product° de los embientes agresivos. 
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la sprecher+ 
schath 

D 7 Control and indication products 22.5 mm 
Sprecher + Schuh D 7...Experience a touch of quality 

Introducing the all new D 7 range from Sprecher + Schuh. The D 7 range is the latest in a long line of 
quality 22.5 mm control and signalling equipment from a company with a long established reputation for 

combining high quality manufacturing skills and attention to detail to produce only the finest quality 

products. 

Available in both thermoplastic and metal variations, the D 7 range incorporates all the features that you 

have come to expect from Sprecher + Schuh and raises the bar one step further with a functional low 

profile design and all new stylish appearance. 

Once you get past the new appearance you will find the 0 7 range has some unique features incorporated, 

such as improved operational feel on: the pushbuttons for a positive "tactile" response and a new positive 

detent on selector switches. In addition optional time saving cage style termination on contact blocks, 

improved LED illumination on pilot lights and hard wearing laser engraving have also been included. 

Utilising state of the art modelling technologies and finite element analysis, you can be sure every 

component used in the D 7 range has been optimised for durability and reliability with the aim of 
providing the ultimate in control and indication. 

Designed and manufactured to meet the most exacting performance specifications, the new 0 7 range is 

the pushbutton to use in today's demanding environments. 

2 - 2 
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sprecher+ 
schuh 

D 7 Control and indication products 22.5 mm 
D 7 at a glance 

"Auto Break" Safety contacts 

Separation of the contact block assembly from the front operator or mounting latch can prevent an 

Emergency Stop from shutting down the controlled process in an emergency. 

Correct contact block installation is critical to ensure that the normally closed contacts will open when 

the emergency stop operator is active. The exclusive Sprecher + Schuh "Auto Break" contact block 

monitors itself to ensure it is always correctly installed. 
A normally open "Auto Break" contact is physically moulded and wired in series with a standard set of 
normally closed contacts. When correctly installed the operator creates a maintained pressure on the 
normally open "Auto Break" contact and automatically closes the contact. In this state the normally 

closed contact operates as normal. 

If the contact block assembly should separate from the front operator, the pressure releases and the "Auto 
Break" contact will automatically open. Because the "Auto Break" contact is wired in series with the 
normally closed, the opening of either set of contacts will open the circuit controlled by the emergency 

stop operator. 

Enclosures 

Coupling plates and Contact blocks 

B Choice of metal or plastic coupling plates 

B Rotating collar with "snap secure" system ensures fast one-hand removal 

B Contact blocks snap-fit and are hinged at one end for easy installation 
B Colour coded contact block plungers for easy indentification 
B H-bridge contact design and the option of gold contacts provides cleaner current flow 

for maximum reliability at lower voltages 

Bifurcated contacts provide excellent wiping and optimal switching reliability 
Option of Cage style wire termination or Screw clamp 

CI Live components are shrouded and touch safe to IP 20 

Inscription caps and diffusers 

B Durable abrasion-proof press plates 

B 6 colour choices 

B Ergonomically contoured design 

B Diffusers constructed in two colour moulded assembly 

B Durable wear resistant laser printing available 

CJ Metal and plastic enclosures. 

B In choices to accommodate up to 
6 x 22.5 mm operators 

B Yellow thermoplastic pendant 

style enclosure available for up to 
2 operators 

B Metric cable entry 20 mm 

B Suitable for base or panel mount 

contact blocks 

B Accepts two piece snap-in legend 

Illumination 

4 0 

B Modern and compact integrated 

LED lamp modules 

EI Superior illumination qualities 

B 5 colour choices 

El 11 year lamp life (100,000 hrs) 

Maintenance free 

B Vibration and shock resistant 

B 24 V AC/DC, 110 V AC and 240 V AC 

2 - 3 
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sprecher+ 
schuh 

D 7 Control and indication products 22.5 mm 

Design 

Functional low profile appearance 

1E3 Ergonomic easy to operate handles 

El Reduced depth contact blocks 

Improved positive "tactile" operation on pushbuttons 

El Improved "positive detent" on rotary selector switches 

El Durable two colour plastic caps and laser engraving 

Improved safety 

ta Unique "Auto Break" self-monitoring emergency contact system 

9 IP 20 touch protection 
El Tamperproof rear fixing nut 

Time saving 

New design snap-lock, twist-to-reset rotating collar on coupling 

plate for easier mounting and assembly 

El Snap-on components 

O Redesigned anti-rotation tab 

Flexibility 

Eal Thermoplastic or metal operators 

El Latching or impulse operators 

EI Five different colour choices 

CM Maximum of six contact blocks 

133 Full voltage and transformer lamp blocks 

Improved reliability 

O IP 65/66 seating across the range for reliability in dusty and wet 

conditions 

El Improved vibration resistance 

Continuous wiping contacts for improved reliability 
O Tested to IEC 947 

UM Positive detent on rotary switches which ensures operation will 
not "hang up" between positions 

Contact blocks 

Improved mounting from "Snapsecure" snap-fit mounting system 

Colour coded plungers for easy identification 
Optional Quadfurcated Gold contacts for improved low voltage 

switching 

Optional spring clamp termination on contact blocks for reduced 

wiring time 

2 - 4 
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sprecher+ 
Ellschuh 

D7P-F3-PX10 

D7 Control and indication products 22.5 mm 
Complete panel mounted standard operators 

Non-Illuminated momentary pushbuttons 

Metal or plastic options 

O Improved momentary action for fast response 

O Low mounting depth from panel 

Pushbuttons 

Description 
Plastic body 

Contact Cat. No. ') Price $ 

With Green insert 4.; 
With Red insert 4.104,4010iir4: 
With Blue insert -;6040)0, 

D7M-F4-MX01 

07P-E4-PX01 

D7P-E402-PXO1 

D7M-F301-MX10 

Extended pushbutton 

Description 
Plastic body 

Contact Cat. No. ) 

Metal body 
Cat. No. ') Price S 

D7A-Ft641Xikr,t.", 

Dimensions in (mm) 

Metal body 
Price $ Cat. No. ') Price $ 

With Red insert 

With Red insert labelled "stop" 

'100,0=?-;:AI:7kA17611110)1(.0!1-', 'rj 
41-CE1490bkifR,' 

Non-Illuminated momentary pushbuttons with labelled inserts 

Laser etched markings for improved abrasion resistance 

Pushbuttons 

Description 

Dimensions n (mm) 

Plastic body Metal body 
Contact Cat. No. ') Price $ Cat. No. ') Price $ 

With Green insert labelled "Start" ..IT:61430,VP)(1`051 

With Red insert labelled "Stop" 

With Blue insert labelled "Reset" 

Note: ') Add suffix "bx" for special box/hang-sell packaging eg: D7P-F3-PX1Obx 

Price Schedule 'A2' 

40- 

I 

Dimensions n (mm) 

GST not included 2 - 5 
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sprecher+ 
WI &alai 

177P-1F5-PN3Y-X10 

D7M-LF6-MN3B-X10 

Dimensions in (mm) 

D7P-P5-PN3Y 

D7M-P3-MN3G 

D7 Control and indication products 22.5 mm 
Complete panel mounted standard operators 

Illuminated momentary pushbuttons with integrated LED lamp block 
Ell Long life integrated LED illumination 

Illuminated pushbuttons 
Description Contact 

24 V AC/DC 

Green pushbutton/Green LED 

Red pushbutton/Red LED 

Blue pushbutton/Blue LED 

Amber pilot light with Yellow LED 
2) 

Yellow pilot light with Yellow LED 

110 V AC 3) 

Green pushbutton/Green LED 

Red pushbutton/Red LED 

Blue pushbutton/Blue LED 

Amber pilot light with Yellow LED') 

Yellow pilot light with Yellow LED 

0 24 V and 240 V versions 

Plastic body Metal body 
Cat. No. Price $ Cat. No. Price $ 

1 N/0 ,D1P7LF3=-P14367X104q, '7 4 

1 N/C =1:V41:414314610,4`,':1,,I,- 

1 Nio AqiiiiIkeikiip'io 2 -Y',':',1074:0:41N'ial."0'11',1%-it -;;:i r 
1 N/0 lDif3.4.40-2Piijilki. eii '1,467i.iiiihi;mNifi;iiii-1:- 4- --,4 

1 N/0 1504.1041142XIV(4e;'' .1°,114114415--:ANtial'OX.,;r21:':' 

,, .:i4.,.:":1i7.-',4 ,, '---, {;;.:;y, 
1 N/0 Aatfirriitik;:iiiiii.,q- ''";1:. iii,MiLFi:MNgerX1V:f.INT 

1 N/C ji.o.F.4_14i506.,:syj, 4: o'it:144.1(41,46Rfkoi;:-.,.*:,..-2 '1 
1 N/0 f iaPi'klin,6131-X10't4,- ):'- 

1N/0 it r eLF44,gAIiiiOt:J2-: 13i4,06iii:Av6Viz%,'..4 
1 N/0 160:4:6;pii4(,:iio:f..F;i4.:,-. ':',,,=,,tiO7kiiF"5=.144gii10 Psitt .L'A 

'Aft 240 V AC 

ir)44,0-src;419).:4- Green pushbutton/Green LED 1 N/0 

Red pushbutton/Red LED 1 N/C 

Blue pushbutton/Blue LED 1 N/0 

Amberpilot light with Yellow LED') 1 N/0 

Yellow pilot light with Yellow LED 1 N/0 

Complete pilot light with integrated LED lamp block 
CI Superior LED illumination qualities El Scratch resistant lenses 

Plastic body Metal body 
Cat. No. Price $ Cat. No. Description 

24 V AC/DC 

Price $ 

Green pilot light/Green LED 

Red pilot light/Red LED 

Blue pilot light/Blue LED 

Amber pilot Li ht with yellow LED') 

Yellow pilot light/Yellow LED r=1)1P241"iiiNiW)..q,..;;24--;.,:-,-;.;6,iiii-i:'5'.,=i,Iiii;piz. 

Ill7010,7=4P 3W0-,.':,.::-I J -.7biM.2;10;itlibliik 
.F.:-.:14-55.:4,:1-;;;-4+:,-2!, °re1144*ri::::;: 

Translucent pilot tight/White LED 

110 VAC ') 

Green pilot light/Greeh LED 
...., t--.-r, . ,,,..;-,,,,-..; ,,, 7 
(),7?.P4-A,N56p ir',",;t4;41'.°':: L'Egflit3kt4N5G ..,:..,-; 1- --:.;, 4 

Red pilot light/Red LED 46144.--ii4Si;:r.f 4- -,';';',4i7I DIM 0444N it -T'' 4: 0 4,4::::''',::- d 

Blue pilot light/Blue'LED 
''.,,- , ,,'' '' , ''.Ski:' : i ' ' kes;,, ,t,i, ofriN , ,,,,,,,,- 11,,,, ...:i 1 

Amber pilot light with yellow LED ) `ozoKAPN5A,:Cr:2-1- " ̀ r;:, -,Iiii4P0-NN5litz'-.*°'.,,,A 
Yellow pilot light/Yellow LED lift.:kiggi,7-::.?t-i ''',.--_ .i'..f.:Iol'ivig'-miiirie., -,Itt,T:-::0:',.,i 

Translucent pilot tight/White LED -Q1P-P73-eN5W2.....01;07M=.P75MN5W 
240 V AC -:',IT::,0",41;41:7::../-5:SP; 

k `.- -;-3--::-N3§, q',.',-J . i -,'.;:k,,-n":',"' .. 
Green pilot light/Green LED 

Red pilot light/Red LED 

Blue pilot light/Blue LED 

Amber pilot light with yellow LED 2) 

Yellow pilot light/Yellow. LED 

Translucent pilot light/White LED 

11)7,P.i.PAtP,N7R)-;. '11'; 1,t)'Dt4-,e4.7,:r4N7,,r)44 

113:2Pe:'P54:114;`; i4e;11:140`14,471e!):q. 
1-D7PAPO-PN7A4. 

4) °lig P. i 444 Aie Y.,'-II:1;-"i; : )---, , 2 iii ik,'-fil21TrriiM iV '' -',V'' r 
tilt,' 0'''11 "1 >*1-' Z' P -',,,,& ,,-1 cr; 71.',A 4," -," '4 
YtD7P4ZPIAN V if OA'1°'; ''Ff°i` '' 07 MiRP M, NiW:YlV 

Dimensions in (mm) 

Price Schedule A2' 

Notes: ) Add suffix "bx" for special box/hang-sell packaging eg: D7P-LF3-PN3GX1Obx, (Not available in 110 V LED). 

1) For optimum amber illumination it is recommended that yellow LED is specified. 
') 110V AC supplied in component form. 

2 - 6 GST not included 
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D7P-U2E4F3-PX11 

D7M-U2E4F3-MX11 

137P-5M22-PX10 

D7M-KM34-MX20 

07P-POT 

sprecher + 
ftit schuh 

D7 Control and indication products 22.5 mm 
Complete pushbuttons, rotary & key switches, potentiometers 

Multifunction operators with contact blocks 

Time saving 

0 
Space efficient a 

a 
Economical 

Flexible 

Dual pushbuttons 

Description 

Central nut fixing 
Snap fitting of components 
2 or 3 functions in a minimum of space 

Single 22.5 mm hole mounting 

Negates the need for 3 separate devices 

Less mounting time 

Uses standard D7 rear elements 

2 contact levels possible 

Choice of plastic or metal body 

IP 66 protection 

Plastic body 
Contact Cat No. 

Momentary operation 

Blank inserts (Red/Greertl_. 

0-1 (Red "Stop" /Green - ;40'14 ii.2(4FOX:1443-', 

Metal body 
Price $ Cat. No. ') 

Short lever rotary switches and key operated rotary switches 

ID Improved sealing 

D Raised detent for improved switching capabilities 

IN Ergonomic handles 

Key release at off position 

Description Contact 

Maintained operation 

2 pos Rotary SW 60° °\/' 
3 pos Rotary SW 2 x 60° \?; 
2 pos Key SW 600 

3 pos Key SW 2 x 60° '\°v" 

Potentiometer 

Plastic body 
Cat. No. ')') 

.7,Mr,D,E4(3:41-1 

212-1 

Price $ 

Metal body 
Price $ Cat. No. ')') Price $ 

:D7iqw32-P104 
44004444 

t'i...$.114e1,1410 

36714. 

D7W-10434 -MX20,4!, ,D,7,P,10,13,,rRX2,014 

Supplied as operator only or with resistive elements ') 
a Thermoplastic body 

Plastic body 
Description Cat. No. 

Operator without resistive element tin 
Operator with 1000 52 resistive element ID7P4OT3',"" 

Operator with 5000 52 resistive element 

Operator with 10000 S2 resistive element 

Price $ 

Notes: ') Add suffix "bx' for special box/hang-sell packaging eg: D7P-U2E4F3-PX11bx 
3) For technical information and spare resistive element refer page 2-39 

Price Schedule 'A2' ') Key remove at centre or position. 

GST not included 2 - 7 
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ULTOTRODE 
Iscsern 113=p tato. iltrvarpesual fortnalwn 

. MTR/MTRA Installation & Troubleshooting 

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 

MULTITRODE 

Liqu!d Level 
Control Relay 

Model IATR-2 
watt ationbi 

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 Wiring 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_isin_a_turbulent_part of_a_well where_fluiltis 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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MTR/MTRA Installation & Troubleshooting 

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 _{s 
Inflow 

PB2 

1. -'13B1 

Pump 

Outflow 

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." 

Ef) 

Z5 23 I Is I 15 

L./. 
MULTITRODE 

thole sWI 
Castro! el} 
Mole! IATF-2 

I - 24VAC 

LD HI C4,1 L N 

SEALS. A 

SEWS. B 

DELAY A 
DELAY B 
DELAY C 

CH/DISC 

The relay operation depends on the electrical conductivity of liquid in the pit, i 

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 

as the water rises it reaches PB2, the relay closes and the pump starts. The 
but the pump still continues to run, the level continues to drop below PB1 the 
stops. 

\-\ 

Pump Contactor 

Power 

.e. no liquid = no current 

pump until the well is full so 
level now drops below PB2 
relay opens the pump 
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MTR/MTRA Installation '8, Troubleshooting 

4.2 Charge Mode - DIP switch 6 set to "On" 

LY 

Gravity Outflow 

Pump Contactor 

Nole Dip Switch 
Settings 

Ground Level 

Figure 2 - Charge Mode 

Note: "C" is connected to common bonded earth. The unit will not operate correctly if not earthed. 

Pump Inflow 

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. 

SENS. A 

SENS. 13 

DELAY A 
DELAY B 
DELAY C 

CH /DISC. 

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) 

Steel, Earth Rod 

To Pump or Contactor 

Figure 3 - MTRA Operation 

Power 
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MTR/MTRA Installation & Troubleshooting 

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 
80K0 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 
(code. In Pump Slott. Munagemenl Technology 

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: sales@multitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: sales@multitrode.net 
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AN55-2 

Product: MultiTrode Probe 

Notes: Correct probe installation and troubleshooting 

Probe Installation & Troubleshooting 

1 Correct Probe Installation 

1.1 Important Notes 

Hang probe in turbulent area of wet well 

Do not install the probe in a stagnant area or corner where grease and debris may collect. Stilling 
wells are not suggested. 

Ensure a minimum of 300 mm (12 inches) clearance from any surface 

Ensure bottom of probe is 12.5 mm CA inch) above minimum pumping level 

Do not use the bottom sensor as earth or ground 

The Probe cable must be buried (outside the well) in a separate metal conduit and shielded for 
correct operation of the level-sensing device 

Most pits are adequately earthed or grounded and do not require any reference rods, however PVC 
or Fibre Glass Tanks without pumps or metallic grounded pipe require reference rods 

2 Probe Location 

Stainless 
Steel Bracket 

Flexible 
Probe Cleaner 

For best results ---; 
install probe 
close to inflow 
(But not directly 
below inflow) 
to achieve self 
cleaning effect 

-1._..4- Approved 
Cable Seal 

Stainless 
Steel Hook 

Cable Tie 

Cable 
1 1 Probe 

IMPORTANT 
i Ensure t2 inches : 

1 (300mm) clearance 
1 from pumps and 

other surfaces to 
eliminate tangling i 

Minimum 
Pumping Level -. Ensure that the 

$ bottom of the 
probe is 1/2 inch 
(12mm) above 
minimum 
pumping level 

Figure 1 - Locating the probe in the vessel 

The MultiTrode probe is designed to be supported on its control cable (see Fig.1) from the Suspension/ 
Cleaning bracket supplied with the probe. It is desirable for the probe to be located near the inflow in a 
reasonably turbulent area of the wet well. 

The inflow should not be allowed to run directly on to the probe, but the surface agitation of the inflow 
area is beneficial in keeping the probe clean. Before deciding on the probe location, the wet well should 
be pumped down as far as possible and the probe suspended from its approximate position to ensure 
that adequate clearance exists from objects in the pit. A minimum of 300 mm (12 inches) clearance 
should be maintained from any conductive surfaces. 
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Application Note AN55-2 

Product: MultiTrode Probe 

Notes: [ coifed probe installation and troubleshooting 

3 Mounting 
Fix the Suspension/Cleaning Bracket (Fig.1) on to the inside of the wet well, ensuring the clearance form 
covers and the ladder access. To mount the probe, first thread the cable through the stainless steel hook 
provided. Place the hook onto the mounting bracket or eyeball and adjust the cable length until the 
bottom of the probe is 12.5 mm (1/2") above the minimum liquid level. 

Fasten the cable to the hook using cable ties. Draw the loose end through the conduit to the control 
panel. 

4 Cleaning 
Provide sufficient slack in the cable to allow the probe to be drawn through the cleaning bracket (Fig.1), 
or taken out of the well for cleaning. MultiTrode systems are designed so that the need for probe 
cleaning is greatly reduced or eliminated. This is achieved by correctly, positioning the probe and 
selecting sensitivity on the level controller. 

5 Accessories 

5.1 MTAK 2 Extended Mounting Bracket 
The MTAK-2 (Fig.2) is an optional extra. It is made from 2.5mm (1/8") 3/16 stainless steel and can be 
used with all multi-sensored probes to give a greater, free-swinging area. It has an in-built squeegee 
blade style probe cleaner and includes stainless steel hook and cable ties. 

reo"ce 

Figure 2 - MTAK 2 Extended Mounting Bracket Kit 

6 How the MultiTrode Probe Works 
As the level rises and contacts the probes sensor/s a circuit is completed. 

Figure 3 - How the probe works 

AN55-2.Doc 24-Jun-2004 Page 2 of 3 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 183 of 381



t.awa' Is ramp 5ceVerr afamegeeort Itsloapsogy 

Application Note AN55-2 

Product: 

Notes: 

MultiTrode Probe 

Correct probe installation and troubleshooting 

7 Probe Theory 
The probe is manufactured from uPVX moulded Housing incorporating 2 sensor points of Avesta 254 
SMO high-grade stainless alloy. 

The probe has no moving parts and no electronic components inside; the probe utilizes the conductive 
state of the liquid to complete a circuit. 

If tank is PVC or fibreglass and has no metal grounded objects such as pumps, then the system will need 
a ground reference rod. MultiTrode suggests a 6mm stainless steel rod suspended in liquid, then 
grounded. 

8 Trouble Shooting 

Controller fails to activate 
(when expected) 

Remove probe connection from controller 

Short circuit the probe inputs on the controller to ground, start with p10 working 
your way down to p1 

Does the controller activate? 

No, Setup problem or actual faults on controller - go to trouble shooting guide or 
the product manual 

Yes, This means controller functional - while the probe (or probe segment) is 
immersed measure the resistance to ground of that sensor with a high 12 

resistance meter, 

Is it open circuited? 

o Yes - end of issue wires faulty check for damages cables 

o No Check grounding on earth rod in pit, and grounding on Controller, check 
for earth continuity across installation 

Note: External contamination such as excess oil can insulate probe in areas such as 
wash down plants and workshops for diesel motors. 

Pumps activate prematurely 
Check sensitivity setting on controller. Set to next lowest setting. 

Note: This is caused by external contaminates of sticky composition, and also very 
conductive can cause premature activation in some industrial applications. 

Excessive fat build-up on probes Move probe to a more turbulent area of pit, preferably close to inflow 

Probe works erratically 
Check any junctions in probe cable, especially where moisture can penetrate. 

Note Running the probe cable in the same conduit as pump power cables can 
cause inductance into probe cable and give false readings. 

High alarm activates after some 
delay when sensor is immersed 

Check build-up on sensor dean 

Note: This may be caused by some areas containing heavy sludge such as finals of 
treatment plants, the sludge can, over extended time, dry out over sensor. A 
delay of 20 to 60 seconds can be experienced due to moisture slowly 
penetrating build-up. Increasing sensitivity will also remedy the problem. 

MultiTrode Pty Ltd-Head Office 
Ph: +61 7 3340 7000 

Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au 

ULTITII DE 
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MultiTrode Inc-USA 
Ph: +1 561 994 8090 

Fx: +1 561 994 6282 

E-mail: sales@multitrode.net 

Visit http://www.multitrode.com/ for the latest information 
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PB251 Series 
220-330 WATTS DC UPS 

Features 
Ultra-low noise output 
Independent battery charging output 
DC output OK & battery OK alarms & LEDs 
Battery-LVD and alarm 
Over-temperature protection 
Battery fuse fail LED 

i Specifications 
i INPUT 

Voltage: 

Line regulation: 

:322 

Current: 

Inrush current: 

Frequency: 

OUTPUT 

Voltage 

Current 

190 to 264 vac, or 190 to 400VDC 

0.2%typica I 

1.4A maximum 

10A maximum 

45 to 65 Hz 

See table 

See table 

Load regulation 

Current limit type - load cct 

Current limit type - batt. cct 

Short circuit protection 

0.5%typical 

Constant current 

Constant current 

Indefi nite, auto-resetting 

Over-voltage protection 

Ripple & noise 

100 MHz bandwidth 

17.5 to 20V latching (13.8Vdc output) 
31.5 to 39V latching (27.6Vdc output) 

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output) 

ENVIRONMENTAL 

Operating temperature 

Over-temperature protection 

Cooling requirement 

0 to 70°C ambient with derating, 5...90% 

relative humidity 
(non-condensing) 

Automatic & auto-resetting 

Natural convection 

Efficiency 80% minimum 

Selection Table 

MODEL 
NUMBER 
PB251-12CM 

PB251-12CM-H 

PB251-24CM 

PB251-24CM-H 

PB251-12RML 

PB251-12B 

PB251-24RML 

STANDARDS & APPROVALS 

Safety 

EMC 

Complies with AS/NZS 60950, class 1, 

NSW Office of Fair Trading Approval N20602 

Emissions comply with AS/NZS CISPR11, 

Group 1, Class B. Complies with ACA EMC 

Scheme, Safety & EMC Regulatory Compliance 

Marked 

Isolation i/p-o/p 4242VDC for 1 minute 
i/p-ground 2121VDC for 1 minute 
o/p-ground 707VDC for 1 minute 

ALARMS & BATTERY FUNCTIONS 

Converter ON/OK alarm Indicated by voltage-free changeover relay 
contacts & 

green LED ON=PSU OK 

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4 
to 25.2V for 24V battery, adjustable Indicated 
by voltage-free changeover relay contacts & 

green LED: ON=BATT OK 

Low voltage disconnect 9.6 to 12V for 12V battery, adjustable 
19.2 to 24V2 for 4V battery, adjustable 

Charger over-load protection Auto-resetting electronic circuit breaker 

Reverse polarity protection 

Battery to load voltage drop 

MECHANICAL 

Case size 

Case size with heatsink 

Internal battery fuse 

0.2 to. 0.25V typical 

264 L x 172 W x 67 H mm 

264 Lx 186Wx 67 Hmm 

Rack size 232Dx19"Wx 2RUH 

Weight 1.9 kg 

Weight with heatsink 2.1 kg 
- - - - - 

Weight (rack mounted version) 5.5 kg 

OUTPUT OUTPUT Note: Non standard battery 
charging current available on 
request. ie P8251-12CM-H-10 for 
10A. 

VDC 
13.8V 

(LOAD IBATT POWER 

16A 2A 220W 

13.8V 20A 2A 275W 

27.6V 11A 2A 300W 

27.6V 12A 2A 330W 

13.8V 20A 4A 275W 

13.8V 20A 4A 275W 

27.6V 12A 2A 330W 

upagfau;Tocm. 
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PB251 Series 
275-330 WATTS DC UPS 

Technical Illustrations 

P B2 51 *OsA (-H) MEC HANICAL OUT UNE 

HEATS WI:: PODS I ,'CILL.M only 
NOTES: 
I. McantingC elves: Stealiefm3.143Ned.rwe 

5=rdard 165.110mm 
AtoNalc 254x 13Ornm 

2 . 313 dreaded hale on balan of bast 
5=n:ford 130x BOrnnIcer.ors 
Aterro0: 221, 110mm comes 

3. AC Alin: I IEC6032Cpavor nia 
4. Oupx and Sentry. 43Y P lggkle SCrav Terminal &bd. 

Slit:3E4k; up to 4 14 meanie. 
S. Moons. 6W Plugpble Screw T &inn:1181mA 

titatio fa up to I.5 sa rmnwre 

OUTPUT .B ATT921. 
TER MNATIONS 

riiH613**;,, 

1 1. 

54, 

ALARM 
T ER AINAMAS 

I 7 2 

I 86 (P6251.00.44H 

PB251-**RML & -12B MECHANICAL OUTLINE 

111 

NOTES: 
1. 2R U x 19' rack enclosure per IEC 297 

2. Mounting slots are suitable for M6 hardware. 

8 8 3. Input connector h a 10A Class I IEC60320 inlet 
4. 2 meter IEC mains cord with Australian plug is supplied with unit. 

5. P8251-1213 alarm terminal is D1325 female. 
6. P8251-1213 output and battery connector is Hirose pn. HS 28R-4A. 

Mating connector is Hlrose p0. HS 28P-4A (not suppliedi. 
Cr==. 

7. P8251,13 ML alarm and output terminals are M3.5 screws 

suitable for ring or fork lugs up to 8 mm wide. 

428 00 

TOP ViiVi 

0 
o 0 

0 
Pl:WIR SUM( 

0 rX 03 CU 

1011100 00 
0 0 

VOLT AG r I OAD CURRFNi WHAT CORR( NT O O 
465.50 
483 00 

FRONT VIEW 

c 
1 

C 

0 

cioncoon ° 

0 . .1 

° 

° 

' -B- CCM= 

REAR VOW (P13751, RML) 

0 0 

T,2. 
\--__ 

0 n 
- 0 

... 
REAR VIEW (P8 1 12131 

P8231,RML ALARM AND OUTPUT TEM/IA.15 

ffi'1819. a 

NO C I rIC !No C INCI 
DC Pg? 28, 1 

+ cIc + 
LOAD BATTERY 

P3251.12E1 OUTPUT &BATTERY CONNECTOR 

PlOD; OUTPUT 

PM: OUTPUT 

RI113: ,BATTERY 

-P1114: BATTERY 

P8251.128 ALARM CONNECTOR 

Your dependable power partner - www.powerbox.com.au 

PIN 1: COMMON 

0 PIN 6: DC OK (NC) 

PIN IS: BATTERY 08 (NO; 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 186 of 381



WMOD2B Dual Band 900/1800 MHz GSM Modem 

Transmit or Receive Voice , Fax, Data and 
SMS Text Messages 

Dual Band - Operates on Cellnet, 
Vodafone, 1 to 1 or Orange networks 

Mains or 5-32 vDC power supply 

Small, lightweight, robust construction 

Specification 

Standard Dual Band Extended. GSM 900 MHz Cl;--ms 4 (2W) and GSM 1800 MHz.Class1 (1W) 

i,..,,_e.,,,,, 

'"'''' 
. 

Serial interface RS232 V 24N.28 Autobauding function 
'ATcommand set based eriy.25terand GSM 07.05&07.07 

SMS 
Mobile Originated (MO) and Mobile Terminated (MT). 
Mode Text & PDU paint to point. Cell broadcast. 
In accordanaa with. GSM 07.05. 

Data 
'''''' 

Asynchronous 2400, 4600,'9600 and 14400 bits's. 
TranSparent and Non TranSParent mode . 

In Non Transparent Mode, only: 300, 1200; 1200175 bauds. 
Mode 3.1 KHz (PSTN) and V110 (ISDN).* 

Fax 
2400/4800/7200/3600 b1ts/s 
GSM teleservioe 62 In Transparent Mode. '. 

Class 2. Groupe 3 compatible 

Audio Half Rate I Full Rate I Enhanced Fill Rate. Accessories (options): handset and car -kit. 

Micro-FitTM 
connector 

Dimensions 98x54x25 mm (excluding connectors) 
Overall dimensions 110x54x25 mm 

Weight . < 130 grams 

Volume 13.23 cm3 
HOusing . : Aluminium profiled 

Front ca SUB HD 
connector 

LED 

Back cap SMA 
connector 

xtractible 
SIM holder 

UK / Europe / USA Office 
Tel: +44 (0)8700 434040 
Fax: +44 (0)8700 434045 
E-mails - info@omniinstruments.co.uk 
120-122 King Street ,Broughty Ferry, 
Dundee, Scotland UK. DD5 1EW 

Measurernant > Control Dau Acavalsition 

Web Site: www.omniinstruments.co.uk 

Australia / Asia Pacific Office 
Tel +61 (0)894 888 960 

Fax +61 (0)894 888 965 
info@omniinstruments.com.au 

PO Box 105, Leederville 
Western Australia, 6902 
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COMPACT 
FUSES 

I 

Refer Catalogue NF 

O Ratings from 2 to 1250A 

O Reduced dimensions 

O Superior short circuit protection 

O Complies with BS88 

O Low watts loss 

ar0 

-** 

NVCB8 

Rating (A) BS 88 Ref 

Clip-in offset tags 
Cat. No. 

2 F1 NNS 2 

4 Fl NNS 4 

6 F1 ' NNS 6 

10 F1 
'' NNS-10 

16 F1 ' .'NNS 16-"' 
20 F1 : NNS.20 3 c- 

25 F1 NNS;25 '. 

32 F1 .NNS.32 : 
20M25 Fl .`: NNS 20M25 :' 

20M32 F1 NNS 20M32 --' 

20 F2 NES 20 ' ' 

25 F2 :;;NES.325. 

32 F2 NES 32 , - 

40 F2 NES 40 - ' 

50 F2 NES 50 1, 

63 F2 NES 63' ,s - 

Note: M in catalogue No. denotes motor starting type. 

-NNS_ _ 
NES_ 

[ u 

-NNIT_ NTIA 

BS solid links 
To suit fuse 

holder Type Cat No 

Clip-in NV32 32CLK 

Clip-in NV63 ,:63CLK . , 

Bolt-in N20_ :20MFNL . 

Bolt-in N32_ ' 32MFNL - 

Bolt-in N63_ 63MFNL 

Bolt-in N100_ ,100MFNL 

Bolt-in N200_ ' 200MFNL 

8 way comb busbar 
3 Suits NV2OFW/NV32FW fuses 

Cat. No 

. 

8 way comb busbar NNics8 

Rating (A) BS 88 Ref Cat. No. 

Bolted pattern offset tags 

2 Al 

4 Al 

6 Al 

NNIT2 

NNIT4 - 

NNIT 6 

10 Al 

16 Al 

20 Al 

'''NNIT 10 

NNIT 16 

20`: 

25 Al 

32 Al 

20M25 Al 

20M32 Al 

32M40 Al 

32M50 Al 

NNIT 2S 

"NNIT 32 

NNIT 20M25 

20M32 . 

NNIT 32M40 

,NNIT 32M50;, 

32M63 Al 

2 A2 

4 A2 

6 A2 

10 A2 

16 A2 

20 A2 

NNIT 32M63' 

NTIA 2 

- NTIA 4 
"-NTIA 6 - 

NTIA 10, 

-NTIA 16. 

NTIA 20 

25 A2 NTIA 25 

32 A2 NTIA 32'3, 

32M40 A2 " NTI/02440 
32M50 A2 

' NTIA 32M50 
, - 

32M63 A2 
. NTIA 32M63 
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chart 

Refer Catalogue NF 

This chart is designed to help choose the correct fuse to fit a particular Stromberg switch fuse (or vice versa) and to help 
choose the correct replacement fuse Some data is from other manufacturers publications and as such cannot be guaranteed 
by NHP Beware that some motor start fuses are in a larger body size than a normal fuse It is wise to consult the fuse 
manufacturers data to determine their particular fuse sizes (ie A2-C3) 

Fuse manufacturers part numbers - Australian/British standard 
BS 
Ref Amps FI NH `ZS"' Alstrom Holec GEC 

Dorman 
Smith Federal Brush Siemens 

Fl 2 32 NNS SN2 NS NS NSD 20/32C F06 3NW NS 

F2 20 63 NES SP NES ES ESD - - 3NW ES 

Al 2...32 NNIT SA2 NIT NIT NITD 20/32B F21 3NW NIT 

A2 2...32 NTIA SB3 TIA TIA AAO 32B H07 3NW TIA 

A3 35...63 NTIS SB4 TIS TIS BAO 63B K07 3NW TIS 

- 80...100 NOS SO - OS OSD - K07R 3NW OS 

A4 80...100 NTCP SD5 TCP TCP CEO 100B L14 3NW TCP 

Hybrid (A4) 125...200 NTFP ') SD6 TFP TFP DEO - M14 3NW TFP 

- 2...32 NTB SE3 TB TB AC - K08 - 

B1 2...32 NTBC SF3 TBC TBC AD - K09 3NW TBC 

- 40...63 NTB SE4 TB TB BC - K08 3NW TB 

B1 40...63 NTBC SF4 TBC TBC BD 63B/C K09 3NW TBC 

B1 80...100 NTC SF5 TC TC CD 100B/C L09 3NW TC 

B2 125...200 NTF SF6 TF TF DD 200B/C M09 3NW TF 

B3 250...315 NTKF SF7 TKF TKF ED 315B/C N09 3NW TKF 

- 250...315 NTKM SG7 TKM TKM - - N11 3NW TKM 

B4 355...400 NTMF SF8 TMF TMF ED 400B/C P09 3NW TMF 

Cl 355...400 NTM SH8 TM TM EF 404B/C P11 3NW TM 

C2 450...630 NTTM SH9 TTM TTM FF 504B/C R11 3NW TTM 

- 450...630 NTT SY9 - TT FG - R12 - 

C3 710...800 NTLM SH10 TLM TLM GF 804B/C S12 3NW TLM 

- 710...800 NTLT SY10 - TLT GG - S12 3NW TLT 

D1 1000...1250 NTXU SJ11 - TXU GH - U44 - 

Din pattern 

00 6...160 NO0 7999 P851.00 NHG-00 - - - 3NA5 

1 25...250 N1 8001 P851.1 NHG-1 - - - 3NA4 144 

2 80...400 N2 8002 P851.2 NHG-2 - - - 3NA4 260 

3 315...630 N3 8003 P851.3 NHG-3 - - - 3NA1 
Fuse holders 

Clip in 20A NV2OFW V2OFW J2011 SC20 3NW CM2OF 

32A NV32FW V32FW - SC32 3NW 32NNSF 

Front wired 20A N2OFW 20MFB - RS2OH - 

32A N32FW 32MFB J3211 RS32H 3NW CM32F 

63A N63FW 63MFB J6311 RS63H 3NW CM63F 

100A N100FW 100MFB J9911 RS100H 3NW CM100F 

200A N200FW 200MFB J1991 RS200H 3NW 200DF 

Stud/ 

front wired 

20A N2OSFW 20MFD - RS2OPH - 

32A N32SFW 32MFD - RS32PH - 

63A N63SFW 63MFD - RS63PH - 

100A N100SFW 100MFD - RS100PH - 

200A N200SFW 200MFD - RS200PH 3NW 200DFB 

Note: ') This hybrid type fuse is actually an A4 size fuse, but as it is over 100 amps it cannot be called an A4 fuse to AS 2005. 
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C :cartridge fu se 711 n . 

NHP Corripact 415V fuse-links are available in 
ratings from 2A Up to 1250'A and adVanced design 

:techniqueS mean that watts fOSs, figures have been:, 
subgtantially reduced Whilst prOtection, 
characteristics.reinain unchanged. 

All NHP Compact fuse-links are manufactured ., 
i: using precision asSembly Tnethods to enSiire that their. 
performance" will conform With the published 
charatteristicsE-WithinV,ery Close tolerances. 

Cartridge barrelS are extruded under vacuum to 
prevenethe occurrence, of air pockets Each fuse is 
then hilly filled, uSinga vibratory thethdd, with 
`specially prepared, dried and,gradedpowdered silica. 
,The end-caps are preSS fitted on to the precision 
,ground barrels ensuring a very tight fit. 

Fuse elements are accurately,shaped-arid 
manufactured fOr consistency and reliability., 

,-- AIL *IP Compact fiiSe-linkS,are'subjected to a 
;resistance test to. prove correct assembly. 

NHP Coinpact HRC fuse,links; other than motor 
' rated patterns', have iitilisatibn categories gG. y 

-SchediileS of equialerit fuse',links'made by-,,Certain 
other manufacturers are included in thef011owing 
pages. No claim is made Of identical performance- 

- 185 
, under all :conditions,' the schedules being provided to 22 

assist on the selection fuse-links having similar 30 

ratings.,dithenSionS and fixing centres Characteristic-. 37 r 

,curves'and associated data are provided .t6 aid 45 

.accurate discrimination 55 

NHP Compact fuses 

As a guide, the following table shows the minimurn 
fuse sizes that may be associated with motors baied 

. on the assiiiription that the starting conciltiOnS,for 
:typical 3 phase 4:pole 415V motors are; 8 x F.L.C. for 
6 secs [p:o.L.] and 4 x F.L.C. for 12 secs,[Star. 

Should more specific information be required to 
, 
assist 

. 

on individual projects please contact your nearest 
NHP office or distributor. 

selectjoitforimotarsircultpriestiop 

motor rating 

kW 

0.19 

0.37 

0.55 

. I : 1 - 

1 1 

.4 1 5 

° 2 2 

30 
40 
55 

": 75 
" .110 .. 

150" 

Approk.: 

07 
13 
1 6 - 

1 8 - 

26 
........ 3 4' 

5 0 

6.5 

Starting Assisted start 

standard 1 motor 
fuse -link circuit' fuse-link 
.amps' fuse-link amps 

2 

4 

4 

10 

10 

,.10 
16 

16 

8.0 20 20M25 
11.0' 20M32' 
15 40 ; 32M40 
22 50. 32M50 1. 

28 32M63 0 

36 80 1 63M80 50. 

39 80' = 63M80"y. . 63 

'52 
69 

75 96 200 
-75 100 125 ":200'f. 
90:' 125 156 250.'. 
110 150: 189 - "315 Motor rated fuse.links 

10 

10 

16 

16 

25' 

100 - 63M100 .1 63 

160 ."1 100M160 - 80 

160 i"100M160..i.. 100 

160 

200M250.1 160 

1200M250 160 

..200 

250 

250 - . 
3-15 

315 

355 

-'450 
500 

560 

630" 
710 

132 175 224 355 BS88 now aligns witP the' international fuse 
150 - - 200 255 -355. specification TEC-269 The conceptof ,','fusing factor.", 
160 220 275 . 400 

' haS been replaced.with '..'utilisation 'category Class . .4. '185 ' '250 318 --,ASO 

Q1 ,fusing factor is now referred to as "gG" and motor : 200 270 339 500 

rated hse- links are referredtb.., aS -"gM"-Spebarnotor -:.,-220 . 300 - i 374' 560 

350 450 630 , rated fuse-lmks are also listed and are available in 257 '4. 

, 295 - -.F 400 500 710 
various barrel sizes, in each'case fitted with special. 315 - ,'- -430 535 710 . . 

fuse elements Their selection frequently, permits the ' 355 " 483 580 800 

use of lower rated switch and/or fiisegear thawould 400`- 545 646- 800 

.be the case using Class gG fuse-hhIcS This range of 459 612 725 1000 ' 800: 

Muse -links has bein'ASTA-certified for a breaking '... .. 

.capacity of801(Al at 415V AC ' , (>t, 

. . 

'NW Compact industrial bolted pattern fuse-links " 

conform with BS 88 ,Part 2 1988 and; haVe been ASTA 
certified forabreaking capacity of 80kAat.415V AC -- 

-or 550V- ACand haV&utilisation categOneS=gG - - 

NHP,CompactiuSe-links are suitable fOr back-up 
. 

protection in Motor circuits, having excellent time 0., , t, ". , , - e ' 
delay'charattenstics, with low fUsing factor.aridlugh 
`ruptunngcapacity - . - - ,,, ,, ,, .' ' 

'.. , 

Fuses for use in' motor circuits shoUld be`selected in 
accordance, With-the requirements for the'protection of. 
motor control- gear a'sSpecified by the control gear 
manufacturer `-.."' 

. 
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COMPACT HRC cartridge fuse- links. Cross reference guide 

NNS-Typestaggersitcontacts breaking capacity 801TA74i5Vritigo f88; Part PT9WelEIMINIMIN 
Overall 

Current rating A , length 
.Normal Motor mm 

Overall 
, dia.' NHP 

mm Cat No 

Cross reerence 

MEM GEC/Lawson Siemens 
Brush/ 
Hawker: 

,BUssman/. 

Delman Smith 

2 NNS2 2SN2 NS2 3NW NS2 2F06 NSD2 

4 NNS4 4SN2 NS4 3NW NS4 4F06, NSD4 

6 ' NNS6 ' 6SN2 NS6 3NW NS6 6F06 NSD6 

10 NNS10 1OSN2 NS10 3NW NS10 10F06 NSD10 

16 NNS16 16SN2 NS16 3NW NS16 16F06 NSD16 

20 , 60 14 NNS20 2OSN2 ' NS20 3NW NS20 20F06 NSD20 

20 25 NNS 20M25 20SN2M25 NS20M25 3NW M25 20M25F06 NSD20M25 
20 NNS 20M32 20SN2M32 NS20M32 3NW M32 20M32F06 ' NSD20M32 - - 

25 ' 

, 

NNS25 25SN2 NS25 3NW NS25 ' 25F06 NSD25 

32 - NNS32 -32SN2 NS32 3NW NS32 '.- 32F06- - -'-, NSD32 

NES-Type'staggerectcontacts lieaking capacity'88kkat 415V AC.to ASTkcertifieduiltiS 88:.Part 6:1988 

20 

25 

32 

40 

50 

63 

NES20 20SP 

NES25 255p 

NES32 32S!=Y 
NES40 

NES50' ,50SP 
NES63g- st3SP 

40ES 
< 3NWES40°'' 40G05 , 

50ES 3NWES5b 50G05 

63ES ' -7-'3NWES63: 63G05- 

ESD20 

ESD25 

ESD32 

3SD40 

ESD50 

ESD63 

IndtislifilIfolielipatteiTtOffiet contletiTASTArcertifiellA8S18.87Fiiii2: 1988. 
Corn' Iles twith7lECT269:Rart71%r2. TeVed tollOk-Alir415VAC 

Currentrating A Fixing BS88 NHP 

Normal', Motor, centres ref Cat NO 

Cross reference - - 

Brush/ 
Hawker '14rv1:"' GEC/Lawson Siemens 

-2 

6 

"10 

16 

'20 
20 

20 

25 

32 

32 

32 

32 

2, 

NNIT2, 2SA2' NIT2 : 3NWNIT2 ; 2F21' 
NNIT4 ' 4SA2 NIT4 3NWNIT4 '.....4F21 , 

NNIT6 . . 6SA2 NIT6 , 3NWNIT6 `', 6F21 

Al NNIT10 '1,OSA21:. NIT10 3NWN1T10 10F21 
NNIT16 ;-16SA2 NIT16 3NW NIT16- - 16F21 ,,,,,- ,.. .. 
NNIT20 /20SA2 .' NIT20 3NWNIT20 - - 20F21 

25: . 44 5 NNIT2OM25 20SA2M25 NIT20M25 3NWNIT20K425 20M25F21 , NITD20M25' 
32 NNIT20M32 20SA2M32 'NIT20M32 , ', 3NWNIT20M32 20M32F21. :: .NITD20M32 . 

NNIT25 ,, " :: "-.25SA2, 3NWNIT25 - 25F21 ' . -'NITD25 
- - NNIT32.: .32SA2 , 3NWNIT32 , 32F21 NITD32 . 
40 NNIT32M40 ': 32SA2M40 .:', 3NWNIT32M40 -., 

.50: NNIT32M50 ' ,32SA2M50 3NWNIT32M50 

NNIT32M63 ', 32SA2M63 3NWNIT32M63 - 

Bussman/ 
Dorman Smith 

NITD2 

NITD4' 

NITD6 
NITD10 

NITD16 
NITD20 

NTIA2 -2SB3 TIA2 

NTIA4 4SB3 TIA4 

6, NTIA6 6SB3, TIA6 

10 :-..; NT1A10 _ -10SB3-.. TM10 
.,_ 

16 NT1A16 ,, .:16SB3 .. TIA16 

2V 73 -A2 NTIA20 A , ,XiSB3 ,',: ' "TIA20 
25 NTIA25 ' - '. 125SB3 ' TIA25 

32 NTIA32 - 3883 - - TIA32 

32 AO ' , NTIA32M40 32SB3M40 ., TIA32M40 ' 

32 50 - NTIA32M50 32SB3M50 ° TIA32M50 

32 NTIA32M63 32SB3M63 TIA32M63 , 

35 NTIS35 35SB4 TIS35 3NWTIS35 ' 35K07 BA035 
40 NTIS40 ' AOSB4 TIS40 3NWTIS40 40K07 , .BA040 ' ' 

50 NTIS50 ' ,50SB4 TIS50 3NWTIS50 50K07 BA050 
63 73 A3 NTIS63 ' 63SB4 TIS63 3NWTIS63 63K07 '6A063 
63 80 NTIS63M80 63SB4M80 TIS63M80 - 3NWTIS63M80 .63M80K07 BA063M80 
63 --, 100 NTIS63M100 . '63564M100 TIS63M100 3NWTIS63M100 631\1001(07 ..,6A063M100 
80 N0S80 80S0 0S130 - 3NWOS80 80K07R OSD80 

-100. %. - NOS100 100S0- - 05100 3NWOS100 ,. 100K07R - :OSD100 .. 

100 1,25' 73 NOS100M125 -' 0S100M125 - - - 100M125K 
.. 

07 ROSD 
.. 

100M125 
100 160 NOS100M160 - 0S100M160 ' , 100M160K07R OSD100k4160 

80 - ,, NTCP80 - . EloSD5 TCP80 3NWTCP80 80L14 ; CE080 ... 

100 

' 

NTCP100 100SD5 TCP100 - 3NWTCP100 100L14 CE0100 

100 1251- 94 A4 NTCP100M125 100SD5M125 TCP100M125 3NWTCP100M125 100M125L14 CE0100M125: 
100 160 ' NTCP100M160 100SD5M160 TCP100M160 3NVVTCP106\4160 100M160L14 CE0100M160 
125 - NTFP125 125SD6 ' TFP125 ' 3NWTFP125 125M14 ' DE0125 
160 NTFP160 160SD6 TFP160 3NVVTFP160 160M14 . . DE0160 
200 NTFP200 200SD6 TFP200 3NWTFP200 200M14. DE0200 
200' ,' 250 94 NTFP200M250 '200SD6M250 TFP200M250 ;200M250M14 DE0200M250' 

3NWTIA2 2H07 ''AA02 

3NWTIA4 4H07 AA04 

3NWTIA6 6H07 AA06 

3NVVTIA10 10H07,.: --AA010 

3NWTIA16 16H07 AA016 

3NWTIA20 20H07 `AA020 

3NWTIA25 25H07 AA025 

3NWTIA32 32H07 AA032 

32M40H07 AA032M40 

3NVVTIA32M50 32M50H07 AA032M50 - 
3NVVT1A32M63 32M63H07 AA032M63 
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COMPACT MC cartridge fuse-links Cross reference guide 

INHA,'CiirlipiCiliniiiiiiMiltirdVitte7Mentre4ERICINSTAWitifieiftb7BST894StT271999. 
tComplies,willflEC;269:paiic:17arid:2STesied,to,801iA731:416VIACV550V/AC. ; 

Cross!sjsL2aER______:_L__-__,_,___j 
Current rating A . , Fixing .BS88, NHP .. 
Nornial Motor centieS ref . Cat No. - ' MEM GEC/Lawson -, Siemens Hawker, . :'Llortman Smith 

NTB2" - - -2SE3. .. " TB2 ' ,` - 3NWTB2 21(08 ...-o-', AC2, 

NTB4* - 4E3 , S TB4 ,,' - 3NWTB4 41(08 AC4 

,NTB6*, 6SE3, TB6 3NWTB6 - 6K08 AC6 

NTB10* ' 105E3:: , -:TB10, " 3NWTB10 :10K08 '': Ac10 

° NTB16* -- 16SE3 - r-: TB15 -3NWTB16 ' ' 16K08 ; AC16 

NTB20' ) 205E3 . :.T820 -: . ' 3NVVTB20 20K08 . AC20 

NTB25" . : 25SE3 ,TB25 - "'_1,3NWTB25 25K08 - ---,,,, AC25 

NTB32* 325E3 , , ( 1832 - 3NWTB32 - . - 32K08 . , AC32 
. . . 

NTB40* 405E3 - 1840 s 3NWTB40 - 40K08 ;, 8C40 

NT850* -;. 505E3 --I TB50 . 3NVVTB50 ' - 50K08 . 13C50' -. 
.. . 

NTB63" ------.- ' 63SE3 . TB63 .. ' , 3NWTB63 . : 631(08 BC63` 

J 
.. 

80 - -NTB63M80 63SE4M80. TB63M80 3NVVT13631 . :180 

100 NTB63M100,.; 63SE4M100 TB63M100 :"3NWTB63M100 

NTBC2 .-,T. 2SF3 TBC2 - ' 3N TBC2 , . 2K09 ''.:7,i-- , ' AD2 

NTBC4 : - - 4SF3 TBC4 - , 3NW TBC4'-, --:_, 41(09 "" AD4 

NTBC6 . . 6SF3 , - -; TBC.6 - 3Nyl! TBC6 6K09 ` ) .AD6 

NTBC10 -.' . '-' '1050 ' ' - TBC10 " 3NW-TB010 .' . 10K09 AD10 - . 

-NTBC16 16SF3 TBC16 ' . - 3NW TBC16 16K09 -,. AD16 

NTBC20 . 20SF3 - . - TBC20 . , _,3NV1,/ TBC20 201(09 ' AD20 
_ . 

81 NTBC25 _ 7' 25SF3 - ' TBC25 '3NW TBC25 251(09 AD25 

NTBC32 "s 32SF3 TBC32 -3NW IBC32 32K09 AD32 
_. 

. NTBC40 -, - 7. 40SF3 ' -_. TBC40 - 3NWTBC40 , 401(,09 AD40 

NTBC50,: -- ;50SF3 -, . - 2 TBC50 '' ,,:. 3NW TBC50 501(09 '..AD50.' 

NTBC63 . i - 63SF3 '. : TBC63' ._ 2 3NWT8C63 . 631(09-' . , - AD63. , 

. ' NT13063M80- 63SF4M80 '- -, TBC63M80- , 3NW TBC63M80 

NTBC63M100 : 63SF4M100 , -,TBC63M100 : 3NW.IBC63M100 - - _ 

TC80 - ' 3NW TC80 ' 80L09 - ,, - :,-;=.- -, Ct180 

., TC100 . - 3NW TC100 ', , 100L09 .coJcio , . 
TC100M125 3NIIV TC100M125 100M125L09 .. 1,CD100M125 

1-C100060 .3NvOm0m160 100M160L09 - ,CD100M160 i 

.;...., - 

Brush/ Bussman/ 

, 

2 

4 

6 

16 

20 

32- 

63.- 

63 

; 61 

6 

10 

16 

:20 - 

25 - 7 

32 

40 

50 I: 

,63( - 

6s 80 

63, 100 

111 

80 ' ' ' ' NTC80 ' - ' 80SF5 

1 .. 100 - - - - - 111 -81 ":: ':"- NTC100 100SF5 :..7 

100 :- 125 NTC100M125,- '100SF5M 125 

100 160 . - " ,' - N16160M160 100SF50 60 ' -,_.-... 

..1002;',,, 200 ...._ - , , ffiC10.0M2013 100SF5M200 

125 , - - - 125SF6, 

.160., - 1 111 B2. NTF160 1605F6 

'20'0 - NTF200 '200SF6 

. Tr125 3NW 1F125 _ - ^125M09 , DD125 

' -' TF160 3N`JV TF160 -- 160M09 ' : DD160 - 

TF200 3N1,y TF200 ', 200K409 ' 'DD200 

200 - 250 -: ._ NTF200M250 200SF6M250 TF200M250 - 3NW TF200M250 200M250M09 DD200M250 

..200 ,,, 315 , :_-_ : _ .. ,NTF200N13,15 " 200SF6M315 - TF200M315 3NW TF.200M315 200M315M09, 
,,,,,; 

250 - ' - 83 - NTKF250-,, - 250SF7 - ,,. TKF250- '3NW TKF250 = 250N09 "<,'. - ED250 

315 - 1 111 " NTKF315 ;, 315SF7 ' -1, TKF315 '3NW TKF315 - ' " 315N09, E0313 

315 400 NTKF315M400 :- 315SF7M400 3NW, TKF315M400 
, - 

250 
......_ _______ _ .. _ _ _ _ _, _ _ __ _ _ _ , _ 

, - ' .1 133 -__ NTKM250 4 250SG7 
, 

7: '1-KM250 3NW TKM250 - 
, .. 

250N11 =' - EFS250 

315 ; - - .. ,', - ,' _ NTKM315 315SGT 
, - 

- TKrvpls . 3NW TKM315 315N11 EF5315 

355% - 1 111 - ,: 84 ,-, NTMF355 355SF8 -TMF355L---- -1 3NW TMF355 355P09 '- ED355'. 

- 406 ' , ,..,-* NTMF400' ' ," 4005F8 - 4 ... TMF400 ' ---=3NW TMF.400 , ,,:liO0P09 ED400 -- 

355 ^k - 1 133/ Cl- NTM355 355SH8 

400 - 184,- NTM400 400SH8 

450 - 

. 500 . - 133/ , -.C2 - NTTM500 

560 - .J- 184 - -'-NTTM560 
630 , - ,NTTM630 

450, - " 165/ - NTT450' 450SY9< 

500- 229 - N17500 500SY9 

-'630 

- 

" ," 

' - NTTM450 450SH9 

500949 
560SH9 

630Ski9 ' 

NTT560 

-71b - 165/ NTLT710 , 710SY10 

800 - 229 ' - NTLT800 800SY10 

=TM355' 

TM400 

TT450 - 

TT500 

TT560 
17630 ° 

TTLLTT8710 

3NW TtA355 

3NW TM400 
'355P11 EF355 

]400P11 '' EF40Oi 

- -TTM450:, , . 

" 
3NW TTM450 -450R11 FF450 

'TTM500 3NW ITM500 500R11 FF500 

TTM560 -,' 3NW TTM560 ' 560R11 ,GF550 

T1-1:1630 3NW TTM630 ` 630R11 GF630 

3NWTT450 ' 450R12:' FG450 

3NWTT500 500R12 7-,...,, ' Fb5OO -- 

... ' 3NVVTT560 560R12 _' .-_ FG660 

3NVVTT630 . 630R12. , , - FG639 

- 710 - 1, 133/ C3 - ,NTLM710 710SH10 

800_ _v.' 181 - * NTLM800 800SH10, 

TI.M710 
_ 

TLM800 

3NVVTLT710 - 710512 65710 
3NWTLT800 800S12 , GG800 

3NW TLM710 700S11 GF710 

3NW TLM800 800S11 GF800 

1000 ' - NTXU1000 1000SJ11 

- 149 1° Dl 
1250 `' ' ' , INTXU1250 1250SH11 

TXU1000 

TxU1250 

1000044 GH100 
`, 

.` 1250U44 GH1250 
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cow_ HRC cartridge fuse-links L COMPACT Dimensions 

Dimensions (mm 

"'Fuse 

type, mm 

NNIT. 36 

"56- 

A 

max. 

NTIA: v.1; 

Nfis 

I, NOS 

NTIS(M) 

:;NtCP 

NTCP(M) 

NTFP 

NTFP(M) 

48 

48 

48 

48 

NTB: 57 

NTB M... 

= 

='; N I BC 

,NTEit M 

NTC ' 

111-(' 

NTi<F - 

NTMF 

NTKM ° 

,57 " 

mai 
mm 

14 

max. 
mm 

55 

21 86 

21: 

58 ' 26 

48 

48 

48 

Si' 

27 

' 30 

.40 
40 

NTM 51 .40 
NUM 59 5 

NTLM 84 " 

'NTXU 83- 

E 

mm 
11 

9 

90 13 

90 13 

111 16 

111 19 ' 

19 

111 19 

1.14 13 

116 13 

211 

212 

210 

267 

82 267 

:100 '198 

16 

16 

16' 
19-. 

19 

25 

19 

25 

25 

"-"- 26 

38 

38 

mm 
0.8 

1.2 

3.2 

3.2 

G 

nom. 

mm 

44.5 

73 

." 73 

° 73 

94 

94., 

94 

94 

H 

mm 

4.8 

5.5 

:== 

7.5 

5.8 ; 10 

5:8 - 10 

9 

9 

1.6 -97 7.2 

1.6 9 7 2 11 

2 0 111 

.3.2 

, 111' 
3.2 111 

3.2 111 

111 

3;2' " 133 

8.7 . 

;12.5 
12.5 

9 12.5, 
:12.5' 

10.5 14..- 
- 

5.0 133/184 10.5 14' 

6.3 133/184 .10.5: 14_ 

10 133/184 10.3 -;16 

.6.5 165 .. 10:3 '16 32 
1°0 165 1 0.3 . 16 32 

25.4 
25.4 - 1 

25.4 

6375 J. 9.5 149 14.3 - 19 
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LICOMPACT 12t characteristics 
, 

BS fuses /2t data 

"s-- Rating 
(amperes) 

2 

10 

16 

i`20 

20M25 

20M32 

25 

32 

35 

32M40 

32M50 

32M63 -- -- - --- __ 
40 

50 

63 

80 & 63M80 

r 100°& 63M100 

jg& 100M125 

160 & 100M160 

Pt 

pre=arcmg 
Pt total 
0 240 volts 

2 

10 

2 

15 

34 52 

188 

92 - 

289 

211 

155 

574 

° 

r 

, 355 

1084 

574 1561 

826 - 

826' 

1084 

-1561 , 
, 1200 

2482 ' 
,2400 

4416 - 

3305 E °,5879 

58752 

2482 

10452. 

- :4416 

3305. 5879 

- \5875. 10452 

'7800 ' 15500 

14000 28000 

1'30000 51000 

,58500 ' 

Pt total 
@415 volts 

4 

21 

74 

408 

412 

690 

1809 

2605 

1809 

2605 

4100 

7019 

9345 

16612 

7019 

9345 

16612 

26000 

46000 .- 

75500 

145000 

cuvot-IyuTam- 

' 250.'8i 200M250 

, . Icuuuu", 

-`210000 

--tvouuu - 

360000 - F 

JUVUUU 

530000 , 

315 & 200M315 

-, 355 

' 
, - - 

- '270000 - - 460000 

620000 ',', 

680000 

915000 365000 ' . 

-A00 & 315M400 

''450 , ' ' 

c 500. 

, , 

. 

.480000 

,765000. 
' 

' - '1100000 

finoco 

1300000, 

1850000,- 

1200000 

- 1900000 

2700000 
, . 

560' 

_:630 - 

1200000 - 2400000 - 4000000 

, . 
1550000 3100000. 5150000 

.710 

'800 

-1000 ' 

. 

1903565 
. 

2992861 

6006505 , 

1500000 

-4306813 

- 8643534 

' 16000000 .. 

, 

, 3820349: 

-7000000 ' 

1250 
, . 

12000000 2000000 - 30000000 , 
. , 
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10006 
6 
4 

2 

6 
4 

2 

100 

4 

2 

to 

4 

2 

1 

6 
4 

2 

0,1 

4 

2 

0.01 
10 
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560 

450 
400 
355 
315 
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200 

160 
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100 

80 

63 

50 

40 

32 

20 

0.1 2 4 6 8 1 2 4 6 8 10 2 4 6 8 

PROSPECTIVE CURRENT kA (R.M.S. SYMMETRICAL) 

BS fuse curves 

NHP Compact. 
BS fuses from 20 

to 250 amps 

,NHP Compact 
BS fuses cut-off 
current data from 
20 to 630 amps 
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MOORE ECT-DIN 
INDusTRIEswoRLDwIDE 

Description 

to 

costs. 

Output-Loop 
(12-42Vdc) 

Input-Loop 
(5.5VIp) 

Line/Mains 

Features 

environments. 

CE 

206-710-09F 
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ECT-DIN 

POWERED 

+24V 
ISOLATOR 

opto 
isolation 

RECEIVER 4-20mA 
TRANSMITTER 

ISOLATED 
4-20mA 

+IN 

+24V _ 

SUPPLY 

XMITTER 

maximum) 

INTEGRATOR 

PID 

4-20mA 

ECT 

eomron 

- PS 

4-20mA 

PS 

DCS 

XMITTER 

+ 24V + 

ECT 
+ PS -41- 24V + 

PS 

DCS 

1 
TT- 
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ECT-DIN 

Performance 

inputs) 

Isolation: 

Protection: 

Performance 
(continued) Overrange: 

Ambient 
Conditions 

scale 
Burden: 

0.02A 

Limiting: 

= ohms 

Ambient 
Conditions 

(Continued) 

Adjustments 

Weight 

maximum 

Rejection: 

Span: 

ECT 4-20MA 

0-10V ohms 

12-42DC DIN 

Powered) 0-150AC 
Isolator/Converter 

0-5AAC supply 

FLB2 
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ECT-DIN 

R-BOX 

R-BOX 

R-BOX 

NON- 

XMITTER 

J.-- 4:, 

+ +IN 

NON- 
ISOLATED 

mA 

- -IN 

ECT 

+OUT 

ISOLATED 
mA 

-OUT 

RECEIVER 

SE OS 

al MORE) 
INDUSTRIES 

O. 
® 
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ECT-DIN 

Performance Accuracy: 

Ripple: 

Burden: 

Performance 
(continued) 

Limiting: 

Ambient 
Conditions 

Ambient 
Conditions 
(Continued) 

30V/m@20-1000MHz 

Adjustments 
Trim: 

Weight 

ECT 

Powered) 
Isolator/ 
Converter 

into 
5.5VLP 
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ECT-DIN 

IMPORTANT: 

NON- 
ISOLATED 

XMITTER 

+IN 

NON- 
ISOLATED 

mA/V 

-IN 

ECT 

+OUT 

isolation 

ISOLATED 
mA 

-OUT 

RECEIVER 

POWER 

NON- 
ISOLATED 

XMITTER 

-411j +TX 

NON- 
ISOLATED 

mA/V 

+IN 

ECT 

*Anon 

+OUT 

ISOLATED 
4-20mA 

4$ 

-OUT 

RECEIVER 

NON- 
ISOLATED 

XMITTER 

A OUT 
RECEIVER 

IN 

NON- 
ISOLATED 

mAN 

IN 

ECT 

POWER 

ISOLATED 
4-20mA 

A OUT 

B OUT 

-OUT 

ISOLATED 
4-20mA 

RECEIVER 
2 

NON- 
ISOLATED 

XMITTER 

NON- 
ISOLATED 

mA/V 

*OUT 

NON. 
ISOLATED 

XMITTER 

4$1 

NON- 
ISOLATED 

rnA/V 

A 

PI 

ECT ISOLATED 
4-20mA 

A OUT 

DCS 

POWER 

OUT 

ISOLATED 
4-20mA 
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ECT-DIN 

Performance 
Stability: 

Isolation: 

output 

Ripple: 

Performance 
(continued) 

Ambient 
Conditions 

Overrange: 

maximum 

Effect: 

maximum 

Ambient 
Conditions 

(Continued) 
10V/m @ 20-1000MHz 

Adjustments 

Weight 

20-1000MHz 

Zero: 

ECT 24DC, DIN 
4-Wire CHANNEL: 

4-20MA 
CHANNEL: 
4-20MA 

117AC, 

Isolator/ 
1-5V 
0-10V 0-10V into 

230AC, 
-TX 

Converter 

Externally - 

CHANNELS: 

CHANNELS: 
2X1-5V 
minimum vibration 

2X4-20MA 2X0-10V 
minimum 

2x1-5V 

available) 

2X4-20MA 
-EP 

housing) 
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ECT-DIN 

11111111 
MUSE 
MEW 

2-WIRE 
MODELS 

-OP 
36mm 

45mm 

ECTIDA CCAPPERTER ri SPAN 

U ZERO 

NSPAS 

' IllZERO 
1:1MOORE 
MUMS 

011tOLITAIAUT AC ACC.° 

EIZIE1012111 

4-WIRE 
MODELS 

51mm 

matteiltres 

ECT 
ISOLATOR 
co,Tve ATEA 

DINICORE 
=WIRES 

AC ACC ONO 

11101111111013111 

MODELS 

80mm 

+If 130mm 

110mm 

Output 

Output 

Input 

eM DORE 
INDUSTRIES 

WORLOVVIIDE www.miinet.com 
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I D C 

CA4/CA4-1 CAD11/CAD12 

Type 
Angles Stages 

SO0 9 
CL4 SO0 8 
CA10-CA25 SO 12 
CA10S-CA25S SO 60° 

SO 12 
CL1O SO 10 
CA10B-CA25B S1 12 

S1 12 
S1 60° 
S2 12 

C315 S3 12 
S2 12 

S3 12 

2 
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SOO 

SO 

S1 

S2 

S3 

0 

Insulation 
Voltage' 
Ui 

V 

Thermal 
Current 
1/1, 
A 

AC-23 
kW 

AC-3 
kW 

1.18"sq 

CA4 440 10 3 2,2 
CA4-1 440 10 3 2,2 
CL4 440 10 3 2,2 

0 
1.89"sq CA10 690 20 7,5 5,5 

;CA11 
CA20 

690 
690 

20 
25 

7,5 
11 

5,5 
7,5 0 0 

- - - - CA25 690 32 15 11 

CAD11 600 6 
0 0 CAD12 600 6 

CL10 690 20 7,5 5,5 

0 
2.52"sq 

-CA1op 690 20 7,5 5,5 
,CAt1 B 690 20 7,5 5,5 
CA2013' 690 25 11 7,5 
CA25B: 690 32 15 11 

C26 690 32 15 11 

C32 690 50 22 15 

C42 690 63 30 18,5 

0 
3.46"sq 

C43, 690 63 30 18,5 
C80 690 115 45 30 
C125 690 150 75 37 

- -+- -- L350 
L351 

690 
690 

350 
350 

90 
90 

37 
37 

I L630 690 6302 90 37 
L631 690 6302 90 37 

O L1009 690 10002 90 37 
L1001= 690 10002 90 37 
L1250 690 12502 90 37 

0 L1251 690 12502 90 37 

5.12"sq 
C315 690 315 132 55 

C3163 1000 315 132 55 

1400 690 500 132 55 

L600 690 8002 132 55 
L800 690 11002 132 55 
L1200 690 14502 132 55 
L1600 690 19002 132 55 
L2000 690 24002 132 55 

3 3 
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below. 

101 

CA10 A202-600 VE 

Example: CA10 CA10-1. 

Escutcheon Handle Escutcheon Escutcheon Dash 
Number 

electro-gray electro-gray black 7100- 

electro-gray electro-gray black -500 

black black black -600 

black black black -700 

4 
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Example: 

-000 

Example: 

101. 

1111 

41C;6[) 
I 1111 1111 1111 illlii 

.r. rl i 

5 

f 

POSITIONS 

0 X 

H X X I ITIC 

X i IxIT 
A X X X 

5 
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Function Escutch 
Plate 

Type/Handle 
CA4 CAD. 
CA4-1 CA10- CA10B- C26- 
CL.4 CA25 CA25B C315 

CLIO 

Code Stages 

0 
0 
0 
4: 

0 
0 
0 
0 
0 
0 
0 
0 o 
0 
0 

0 I 0 
0 1 0 
0 1 0 
0 I 0 
0 1 0 

1 

0 I 0 
0 I 0 
0 I 0 
0 I 0 
0 I 0 
0 I 0 
0 1 0 
0 1 0 0 i 0 
he 1 e° e ' e° 

A200 -600 
'A201-600 
A202-600 
A202 -626 

A203-600'. 
.A653 -6,00. 
.A34-17600; 
A342-600 
A343-600 
A344-600 
A654.600 

. 

A3467600. 
A347-600:. 
A3415=600- 

1 

1 

2 
2 
2 

2 
2 
3 
3 
4 
4 
4 
5 
5 
6 
6 

1 3 5 7 9 11 13 15 17 19 21 23 iiillilliiii 
2 4 6 8 10 12 14 16 18 20 22 24 

1 3 5 

i \\ 
4 6 8 

1 3 5 7 9 11 13 15 

2 4 6 8 10 12 14 16 

. . V 0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

icp 

0 
0 
0 
0; 010! 
0 
0 
0 
0_, 
Or 
Cr 

0 
0 
0 
0 
0 

1 0 
1 0 

0 { 

/ 0 
1 V 
1 Cr 

A200-6201 

:A202-620! 
A203-620 
.A653620 

.A342=620. 

-A343-620 A344-620 
A654-620 
. ._,'.. 

A346-620 
A347=.620 
-A3467620 

1 

2 
2 
2 

3 
4 
4 
4 
5 
5 
6 
6 

'4, 00 ,'""0/000,A201-6201 0 
0 
0 
0 0000A3417620.3 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0I0.A341-621. 
0 

0 
0 
0 
0 

1 0 
I 0 

., ..... 

.A200-621 
A201-62,17 
A202 -621 
A203,621. 
'A653 -621. 

A342-621 

-.2006' 
A201-622. 
A202-622, 

--A2037622. 
FA653:622 
.A341-622 
A342-622' 

1 

1 

2 
2 
2 
3 
3 

1 

1 

2 
2 
2 
3 
3 

°' 7 
6,'-. . 

0 
0 
0 
0 
0 
0 
0 

1 0 
i 0 
1 0 
I 0 
i 0 
: 0 
1 0 

m- 
o ' 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
o 

, 0 
i 0 
1 0 
I 0 
1 0 

0 
0 

.A200-623 1 

A201-623 1 

A202-623 2 
A203-623 2 
A653-623 2 
A341-623: 3 
A342 -623 3 

''`'l 
6rna 

0 
0 
0 

...mom/. 0 0000A201-6241 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

1 0 
0 
0 

1 0 

A200-624 1 

A203 -624 2 
,A653E624 2 
A341:624: 3 
A342-624 3 

0 0,4 J,'"'0000A202-6242 
0 
0 
0 

..tan'XI 0 0 
ci 
0 
0 
0 
0 

0 1 0 
0 I 0 
0 1 0 
0 1 0 
0 i 0 
/0 I 0 

A200-625 1 

A20.2-'625 2 
,A203-626, 2 
A653-625 2 
A341=625. 3 
A342-625 3 

''', 
' d' 

000I0A201-6251 
0 
0 
0 
0 
0 

6 
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Type/Handle 

Function Escutch. CA4 CAD. 
CA4-1 CA10- CA10B- C26- Code Stages 

Plate CL4 CA25 CA25B C315 
CL1 0 

contacts 

contacts 

0 1 0 
0 1 0 
0 0 

I 

0 lo 
i 

ED t c/ 

0 0 
0 0 

0 
0 
0 

0 

0 

ct 
0 

0 
0 
0 

O 

O 

0 
0 

-A2W 600 
A291 -600 
A292 -600. 

'A324-600, 

A327-600 

A325 -600 
A326 -600 

1 

1 

2 

2 

2 

3 
3 

1 3 5 7 9 11 

\f \i, 

2 4 6 8 10 12 

1 3 5 7 

A A I A 

\i \ \f 

2 4 6 8 

1 3 5 7 

A 1 1 1 

\i \i 

2 4 6 8 

0 , 

e_J, 

contacts 

contacts 

0 , 

cl I 0 
C3 1 (0 

0 1 6/ 0' 0 
0 1 O 

0 11 0 
0 I Crt 

0 ' 0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
O 

0 
0 
0 

0 
0 

I 0 

0 

,A290-620 . 

A291 -620 
,A292-620 

',A24-62 0 
. 

A327-620. 
. . . 

A825-620,, 
A326-620Y 

1 

1 

2 

2 
2 
2 

3 
3 

2 

2 

. . 
.,--1 

1 3 5 

I, i 1 

\f 
2 4 6 

1 3 5 

I A I 

\ 
2 4 6 

0 

0 

A208-600 

A2084626' 

360° rotation . 0 

4-- , 

0 

m mm 

01+ ON 

OR 

C26- 
C42 

A386 -600 

..- 

2 

' 0 
0 
0 
0 

A106-600 
A101-600 
A102-600 
A103-600 

1 

1 

2 
2 

1 3 5 7 

A Ali 
\i, \ \f 

2 4 6 8 

0 
0 
CD 

0 

0 
0 
0 
0 

0 
0 
0 
a 
0 
0 
0 
0' 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

A204-606. 
- ' ' 

A2067606 
A207-600 

A204 -620 

A206-620' 

1 

1 

2 
2 

1 

1 

2 

1 3 5 7 

\J 

? 1 T 1 
2 4 6 8 

''' m4.4 

A" 

o °, 
6 

7 
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Function Escutch. 
Plate 

Type/Handle 
CA4 CAD. 
CA4-1 CA10- CA1013- C26- 
CL4 CA25 CA25B. C315 

CL1 0 

Code Stages 

I 0 0 0 1 0 A220-600- 1 I 3 5 2 9 II 13 19 I 3 5 7 9 II I3 15 0, 0 

V I 0 0 0 1 0 A221:7600: 2 1\1 1\1 1\1 1, 1\1 1\1 1\1 1\1 
1 o o 0 1 0 TA222-600 3 

o o o I o A223-600 4 2 6 10 14 2 6 10 14 

3 
1 0 0 i 0 i 0 A673-600 4 

0 0 0 1 0 5 I 5 3 7 9 13 II 15 17 19 

0 0 0 I 0 6 11 J\I 1\1 
&1 

1\1 

0 o 0 0 . A 3 7 1 ' -6 0 0 ; 7 2 4 10 12 18 

1 0 10 0 1 o A372 -600 8 
3 o 

1 02 
0 o 0 I 0 0 1 0 

A972=600 
A373-600' 

8 
9 

5 3 1 25 2 

1 

0 
04 

o 1 0 
0 i 0 

A374-600 
A3757600 

10 
11 

2 4 ID 12 18 20 26 

04 0 0 
1 5 3 7 9 13 II 15 17 21 19 23 25 29 27 31 33 35 

1\(1 I 1.1 IY1 j) 1 j\ti 
2 4 10 12 18 20 26 28 34 

1 5 3 7 9 13 II 15 17 21 19 23 25 29 27 31 

y. 
2 1 ID 12 18 20 26 28 

I 5 3 7 9 13 II 15 17 21 19 23 25 29 27 31 33 37 35 39 41 13 

\ri \I j\I 1\il Y l'i 1\1 1)1 \I Y i\ 
2 4 la i/ 111 20 26 23 34 XI 32 

1 5 3 7 9 0 II 15 0 21 ss 23 25 21 '? 3? 3? y V 7\i,7 V 
V 1\1 1\1 YVVVV 

2 4 10 17 13 20 73 21 34 30 47 44 

3 

o 
0 
0 
oi 
0 

0 

0 1 0 
0 0 
0 0 
0 1 ci 
10 o 

A720 -600 
A721-600 
.A722,600 
A723.=600- 
A973-600 

1 

2 
3 
4 
4 

, 1 5 1 9, 

II 
,3 

1) \ 1) ) \I 1) \r 

24 68 W17 1416 

I 3 5 ! 9 

7 

5 6 

I) i I) 0 '1 J) 'i 

2 4 6 8 10 12 14 is 

v , , 
V 

10 
10 
1 0 
1 0 
I 0 

1 I 3 

).1 
2 1 

0 1 2 

0 
0 
0 
0 

A120i600 
A121-690 
A122-600: 
:A1.23-600: 

1 

2 
3 
4 

, ; 5 7 9 II 13 5 

1\ 1 1\ 1 1\ I I):1 
1 

2 6 ID 14 

* I 1 

g 
i 

0 
0 
0 

0 
0 
01 

a'''' 
V 
V' 

0 1 0 
o 1 o 
0 1 0 

a 1 V 
as23 I aaj 
,V I a° 

'A295-600 
A296-600 
A297-600: 

A295 -620 
A296-620 
. ' ' . : 

1 

2 
3 

1 

2 
3 

I 3 5 7 9 II it 1\J 1) i 

2 6 1° 

. 17 

0 0,,., o 
j 0 

0 

8 4 

2 3 
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Function Escutch. 
Plate 

Type/Handle 
CA4 CAD. 
CA4-1 CA10- CA10B- C80- 
CL4 CA25 C43 C315 

CL1 0 

Code Stages 

3 

3 

0 I 0 010 
0 1 0 
0 1 0 
o ' 0 
tli fi 
0 0 
63 EJ 
0 j 0 

0 
0 
0 
0 
0 

' 
0 
re 
.rr 

o 
0A211-609 
0 
o 
o 

,(/1,2 

ce e e 

A210-600., 

.A212-600., 
A213-600, 
A913-600.: 
A361-.600, 

A363-600. 
A364-600. 
A664i600. 

1 

2 
3 
4 
4 
2 

7 
8 
8 

3 
1 1 

5 II 9 15 

7 III! 
2 6 10 14 

7 ' 7 5" 9 IS" Lilly 11 
[ 1 [ 1 

2 

6 10 14 

5 I 7 3 13 9 15 II 19 17 

III ill iii Iii 1 Mit 
2 

4 10 12 18 

5111 lid ?id IISII121111,71119 211121 

12 I 1 112 Ils 210 26 

I 3 11 21 23 29 25 

121, 111111 
10 12 IS 20 26 28 

5 1 7 3 13 9 1 5 I I 21 17 23 19 29 25 31 27 II 1 II 
1 

11 I I 

2 4 10 12 18 20 26 28 

. ,, 

'--J,-3 

3 

3 

cl 1 0 
ZI 1 CD 

0 I 0 010 
0 0 0000A361-6205 
0 0 
0 0 010 
0 I 0 I 

0 
0 
0 
0 
0 
0 
0 
g=d'eA364-620 e 

o 
0 
o 
0 
0 
e_.4 
ar--- 

cif4 

A210;:820 
,A211 =620: 
A212-620 
.W2137620, 
A913-620 

, 

A363 -620 

,A664-820:. 

1 

2 
3 
4 
4 

6 
7 
8 
8 

42,07, 
- 'e - 

0 1 0 
0 

I 0 
0 

l 

O 

0 
IO 
0 

0 
0 
0 

A210-621- 
A21:1621[: 
A212 -621: 

1 

2 
3 

'1' ,i11_ 

'''5''''' 

0 I 0 010 
I 0 0 
I 

jr- 

0 
0 
0 

0 
0 
0 

A2 1 0:622 
'A211-6222 
A212-622 

1 

3 
H,,,r. 

0 I 0 010 
0 1 0 

0 
o 
0 

0 
0 
o 

A210-623 
A211-623- 
A212-623:- 

1 

2 
3 

L11... 
-o- 

3 

0 1 0 
0 1 0 
0 1 0 
0 I 0 
0 1 0 

0 
0 
0 
0 
0 

0 
0 
o 
o 
0 

A210-624- 
A211-624 
A212-624 
A213-624 
A913 -624 

1 

2 
3 
4 
4 

''' WF 

4"" 

0 
0 
0 

1 

I 

I 

0 
0 
0 

0 
0 
0 

0 
o 
01 

A218-600 
A219-600 
A299-600 

1 

2 
3 

.0 8 

1-L2 

0 [ 0 0 01 'A294-600 4 . 1 1 21, 1 
II ? ? 

0 1 0 0 0 A218 -60--- 1-- 1 1 1 T 0 or, 

I ---L2 0 I 0 0 0 - 2 2 6 ID 14 

0 1 0 0 ol A299 -620 3 
0 I D CD 01 4 

0 
0 

0 
0 

0 
0 

0 
o 

p10-600: 
A711-6004 

1 

2 
21 i i 1 7 21 7 7 

ft it If ff .4,-2 
0 0 0 0 A712-690, 3 4 2 ° " " " " 
0 0 0 0 A713-600. 4 ! ; I ! I. !. .? 

3 0 0 0 0 ;A963-600 4 LH, Li ci cl f, 

t 02 A714-600 
: 1 1 1 i 1 

2 4 6 8 

4 

2 

handle 

3 

9 
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Function Escutch 
Plate 

Type/Handle 
CA4 CAD. 
CA4-1 CA10- CA108- C26- 
CL4 CA25 CA25B C315 

CLIO 

. 

Code Stages 

0 
0I 

Cr V 
VI 

02 
0 1 0' 
0 1 04 

Cs' i V 2 

Cr 1 Cr3 V 1 C'S 4 

A214-600 
A215-600 
A216-600 

: 

.A21-6-620 

1 

2 
3 

1 

2 
3 

, 3 5 , 9 

1 1 1 .1 l; 
2 6 10 

W I 0 
1 0 

' .°'2 
W 

1 o 
i 0 
1 0 

0 
0 
01 

0 

01 

. 

0 1 

0 1 

0 1 

. 

0 l 

0 1 

. 

A320-606) 
A321-600 
A322-600 

.A320-621 
A3217621. 
A3227621 

. 

1 

2 
3 

1 

2 
3 

3 1 1 5 

I 

I 9 

1 L t I t I 

I I 
2 6 ID 

I.° 
V" 

0 
0 
0 

* ° V 0 0001 
0 

I 0 
0 
0 

0 
0 

I 0 I 0 
0 I 0 
0 I 0 

. 

. 0 I 0 
0 I 0 

I 

' ' A310-600 
A312-600 
A314600 

A310-520 
A312-62(Y 

' S: ,-; 

1 

2 

1 

2 
3 

1 1 

; 3 

'0 al ai ;i=g 4 13. 

i 5 9 3 1 I I 

.1 3 I 0 
0 Igi 

0 
0 

° 1 

Ort-V 
li 11 

t3-T-T-;- i j j I I I 
-2 6 la I--- 

A 
4-1 - s * ' 

.. 

0 

0 
0 

1 0 

0 1 0 
I 

0 1 0 
0 I 0 

. . 

A311-600.:. 
A3:136116E 
A315-6W 

41/4311-620 
A313-020 
A315-820 

2 
3 
5 

2 
3 
5 

1 0 
: . To A B. C. I,3-1 A. B. C. V ; 

44 -- ; 610 264 5 9 11 

I 

1 

I'r; 11 0 
i 0 

1 , , 

2 1A I----- ------ ---- 
c 
---i 

A a 

1 

0 

0 

0 
0 
0 

1 0 1 0 A3307600, 
A331-600: 

0 1 0 A332-600 

. , 

0 i 0 A330-620 i 

0 1 0 A331-620 
0 1 0 A332-620 

1 

2 
3 

1 

2 
3 

i : 
I 3 

7 T 

-,'=-7-.._ '1 A i 9i1 A. B. 

0 : 3 I 0 

I. 0 

0 3 

Or: 

0 
0 
o 

13 I ; 1- Iiiiii 
t i i'o -i--1 --i- 

Series-parallel 
Switching 

0 0 1 0 

.. 

.: 

: 

.: 

. 

0 1 

.: 

1 

i 

: 

I 

...-' 

, 

A339-600 

A339-620 

2 

2 

I A 

Al 

0 

i 

1 

1 

, 

10 
2 3 4 
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Function Escutch. 
Plate 

" Type/Handle 
CA4 CA10 
'CA4-1 CAD11 CA10B-, ,C26- 
CL4 CAD12 CA256 .C315 

CLIO , 

Code Stages 

360° rotation 

360° rotation 

I 

A540-600 

.< 

A541-600 

_ 

2 

2 3 4 5 6 7 

X X X 

X-X X-X 
X 

[0 

0 1 2 3 4 5 6 7 

X X X X 
X-r-X 

X 

360° rotation 
0 A542-600 

2 0 / 2 3 4 5 6 

,.., 

+ 
x Ix x x 

x. X 

1 

X X X X 

: . X- r4 TXTX 

A550-600' 
1 - 

2 * 2 3 3 

0 0 1 2 3 4 5 6 7 8 9 

x-H-x 
x x 

A551-600, 

_ 

. 

2 
1 2 3 4 5 6 7 8 9 

a....-L + 
X X X X X 
X-X X-X X-X 

::: )x( X X-X 
X 

10 A552-600 

' ,. : 
.. ,..- - 

, 

. 0 1 2 3 4 5 6 7 8 9 

ifflrE1111311112=1111113 
INIMEMEINKIES -mirgimayna.-mos 

:411C211111111111111111111ME 
=0111131111211111111113111 
...i..ISEM:IMMINUMECE 

tradiEl=122121MME 
01111111113M 

360° rotation 
c A543-600 

, 

°4 3 . 

to 9 s 

0 1 2 4 5 6 7 8 9 10 11 

.-, 9-44, 
X X X X X 

X X X 
X X 

X 

360° rotation 
0 A545-690 

. 

. .. 

* 2 3 3 oI 
24 I 

0 1 2 3 4 5 6 7 8 9 10 11 

X XX X X X X _-: 2 
X-X X-X X-X 

- . X X 
91X X X X X X 

= r-' 37-X X-X X-X 
12 qj I X-X X-X 
Te 22 X -X 

11 
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Function Escutch. 
Plate 

1 Type/Handle 
CA4 CAD.. 
CA4-1 CA10- CA1 OB- C80- 
CL4 CA25 C43 C315 

CL1 0 

CO de Stages 

0 
0 
0 
0 
0 

0 
0 
0 
0 
o 

0 
0 
0 
0 
0 
0 

0 
0 
0 
e° e 
re 

0 
0 
ie. 
clr e e 

0 e e e 

A230-600 
A250-600 
A270-600 

., 
A489-600 

2 
3 
5 
6 
8 
9 

------------------------------ 
2 
4 
6 
8 
10 
12 

3 
5 
8 
10 

3 
o 

5 3 7 II 5 
0 

'0-12 1012 9°16 

5 9 7 11 15 17 
0 0 0 0 0 0 

1-p 374 '3714 

3 7 II 5 15 19 23 17 

'°--i2 976 i"---/,4 210116 25 

3 7 II 5 15 19 23 17 
o 0 00 oo oo 

1 c-12 976 13'114 21-10 

27 31 35 29 

25 .125 33 0130 - - -, 

5 7 13 15 21 
0 

23 
0 0 0 0 0 

10/2 03 9.10 0 11 17 7,8 .19 

5 7 13 15 21 23 31 

° 

n 
° 0 ° 0 ° 0 ° 

1 0-12 03 9 .--Tio .11 17 7,8 019 35.126 027 - 

37. 39 45. :7 

330-734 .35 41 0147 043 - 

27 29 

0-126 

- -, 

- 

.2 
. -V 

0 
2 

0 
0 
CD 

0 
0 
cD4 

A231-600 
A251-600 
A271-600 

A490-600 

.. 

A232-600 
A252-600 
A272-600 
A478-600 

''' 2 3 

. -V- . 
i 

- 
0 
/ 0 
0 
0 

0 
0 
0 
0 

5 9 17 11 25 29 N 31 oo oo oo oo 
0-12 .3 13 0-12 .15 21.122 .23 33 0-132 .35 

19 27 1 ;9 

0 
2 3 

' X 2 
5 

p 

0 
0 

g 
0 
0 

0 e 
rej) 

A233-600 
A253-600 
A273-606 

3 
6 
9 

5 9 17 21 
o 0 o 

I 0-y2 . 3 13.-1 .15 

if -, 2;.'09 

5 9 19 23 29 33 00 oo oo 
1 . 13 15 074..3 25 027 

21 17 11 7 35 31 

2 

icl 
04 

0 
CO 

0 
0 

.e° e 
A234-600 
A254-600 
A274-600 

4 
7 
11 

so 0 013 210 ii 015 330 32 041 

10_1 0 3 170-1,6 019 29030 .31 

it 21 39 

CD 

0 
04 

0 
0 
0 

0 ° 
eo 

A235-600 
A255-600 
A275-600 

4 
8 
12 

50 O 013 210 ii 029 370 4O 045 

I 0-1,2:3 17,n8:19 33.-134 035 

"c. A 1 
37 

23 47° 4°3 *33 
4 

0 0 0 A236-600 5 500°015 

I-1'2:3 
it 

0 9 . 56 g 

0 A237-600 5 5.902:79 

' -72 :3 
15 II 

o 3. 
5 

.. 
g 

0 0 A238-600 6 5 :012,:o727 

1-12:3 
is is II 

0 3 3 

i 67 

1 ,gi 

360° rotation 
g 0 

03 
o' 
V 

A239-600 
A69=600 

6 
6 

5:0 2,=037 

10-T2 .3 

19 ,5 II 

034 
5 

I. 

2 

12 
3 
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Function Escutch. 
Plate 

Type/Handle 
CA4 CAD 
CA4-1 CA10- CA10B- C80- 
CL4 CA25 , C..43 C315 

CLIO 

Code Stages 

002 

0 

0 

0 

0 

0 

0 0 

0 0 

A730-600 

A750-600 

, . 

. 

2 

3 

2 

4 

1-72 --14 - 

l0-12 -14 ---is 9-?,. -- -' 

-1,2 --T8 -/ 

5 7 

' -12 - --fs - --Ts - - -p4 03 

5 7 

' -12 --is - --TB - 
03 

- --/ 

23 IS 

9c-110 - .-114 - --?16 -II? - -/ 
- 

3 

,_V 

0 1 0 

1 

0 1 0 

I 

A731-600 

, , 

A751-600 

t/3 1 , 

V. 

010 
0 olo 
0 010 
olo 
0 
0 
0 
0 

1 

1 0 

1 0 

1 0 

0 
0 
0 

1 0 

o 1 0 olo 
0 i 0 olo 
0 1 

0 01e° 
0 olo 

0 I 0 
0 1 0 
0 1 0 
0 I re 

A240-600- 
A260-600 
A280-600 
A480-600 
A486-600 
':- 

A240-626 
A260-620 
A280-620 
A480-620 
A486-620 
A491-620 

1 

2 
3 
4 
5 

6 

1 

2 
3 
4 
5 
6 

'. .". 0". c' 'I ,25 

72 -Ts -T,,, 7,4 - 

17 19 21 23 
o o o o 

-118 -722 - - 

.---V 

or-V 

0 
0 
0 
0 
0 

0 1 

0 I 

0 
0 
0 

0 
o 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
4;3 

0 
0 
0 
0 
0 

0 
0 
0 0:e 
0 I 

0 I 

0 1 

1 0 
I 0 
1 0 
1 ,...,0 
I _Lg 

ce 

0 
0 
0/V81-620 

te 
0 
0 

-A241-600 
A261-600 
A281-600 
A481-600 
A487-600 

A241-620: 
A261-620 

A481-620 
A487-620 

A241-621 
A261-621 

- 3 

, 
, - 

. ^ 

2 

3 
5 
6 
8 

2 
3 
5 
6 
8 

2 
3 

5 7 

o 3 9 11 
0 

o 

_° ° 

12 la 

I g 9 3 O II 13 11015 

_0, 

/2 /4 I" 

,,, O .3 9. O 011 13. ?, 015 210 11 023 

72 7,2 7,4 -T24 

20 g 09 3. O .11 13. lg 021 15. ? 023 250 2g 027 

-12 -14 -114 -116 -126 

OH 

44.6f07 

13 
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Function Escutch 
Plate 

Type/Handle 
CA4 CAD ' 

CA4-1 CA10- CA10137 C80- 
CL4 CA25 C43 C315 

CL10 

Code Stages 

0 

0 
0 I 

0 1 

0 ! olo 

0 

0 
0 

0 

0 

0 

0 
fe 
0 
,c3 

0 
go° 

A242-600 
A262-600 
A282-600 

A242-620 
A262-620 
A282-620 

2 
4 
6 5 3 7 13 " 15 21 " 23 29 27 31 

-12 -710 -fig -126 

2 
4 
6 
8 

3 
5 5 9 3 17 " 15 25 29 23 

8 
07 30 019 2100 037 

-12 -112 -1'22 

3 
5 
8 

024 1 

1 

0 , 3 , I 

I 0 
I 

--t- 

o 1 0 
0 1 0 

0 1 0 
0 1 0 
0 1 0 

,0 
0 
0 

0 
0 
0 

A243-600 
A263-600 

A243-620 
A263-620 
A283-620 

5' ci 
ci 

1',' 5 0 
0 
0 

0 
GI 

0 1 

i 010 010 
0 1 

ci 0 
J 0 

0 0 

0 
0 

0 0 

A244-600 
A264-600 

A244-620 
A264-620 
A284-620 

3 
6 
9 

3 
6 
9 

5 9 3 17 27 15 29 33 27 
7000 

0 
730 0079 25° 0037 

-12 o " 74 023 --126 
035 

4, 0 3 . 

0'-58 
! i 
i G) 

I 01 

2 0 510 
0 

1 01 

0 0 1 0 
0 010 

0 1 0 
0 0 1 0 

A245-600 
A265-600 

-A245-6-20 
A265-620, 

4 
7 

4 
7 

9 13 15 5 9 7 21 25 23 00073 I7°°°27 
o o 

°*37 -12 :315 --T14:,193 

4 1 , "IC:I 1 0 

0 0 

ci 
i 

ci 

ci 

ci 

0 

0 

0 1 0 A246-600 

i 

.i 1 0 A246-620 

0 i 0 A247-600 

. 

0 1 0 A247-620 

4 

4 

5 

5 

-- 
5 

5 

5 ' 1 .2 213 

-1'20:315 

7 

i so : 231s 

n 7 

- 

5073 

19 

i; ,C'i 3 

. 2 3' 
Orr 

° 2 2 a 

Orr 

t 

0 1 0 

0 1 0 

A248-600 

A248-620 

10 g I 

0 , 3 

Off 

10 3 3 

360° rotation 

360° rotation 

ci 
al 

0 

. . 

0 1 0 

. 

0 1 0 

. 

A249-600 
A649-600 

A249-620 
A649-620 

' 
6 
6 

5 9 13 

712 :21 
6 i9,;%;°3 
6 

: 

0 3 4 

o 

5, . 

or, 

14 
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Function Escutch. 
Plate 

Type/Handle 
, CA4 

CA4-1 CA10- CAD CA1013- 

CL4 CA25 CL10 CA25B 

Code Stages 

0 1 0 
i 

0000A023-620 

0000A025-600 

0 0 A023-600. 

. 

, 

. 

2 

2 

3 

3 

R 

,.., 

L1 -.-, 
i 0 T1T lia2 13 

i 1, 

1 7 5 

snso 
TR SO 

Li 
S L2 

IN3 T 
.3 * " ..0000A025-620 

0 dlii 
106 212 

360° rotation 
tri I Et V A002-e00., 

, 

1 SWAM Li 
off 

OM+ 00 

Cfr 

N 4 
1 

3 1 

0000A004-6231 

ED 53 

0 

53 

0 

1! 

1! 

A004-600, 
. . 

A004-620 

A004-621 i 

A004-622: 

A004-624 

2 

2 

2 

2 

2 

2 

2 

Ll -T---- R 

S 

01( 

0 12,3 
alrlf.(1.11.1 

L2 ---- 0 L3 T 

1 7 5 

Li R 

on " 

0-* 

A011-600 

, . 

. 

*I'm* 
S L2 

L3 T 0 
1'1'1 
1 5 3 

15 
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Function Escutch. 
Plate 

Type/Handle 
CA4 
CA4-1 CA10- CAD.. CA10B- 
CL4 CA25 CLIO CA25B 

Code Stages 

0 

53 

V 

0 

g 

V V 

0 0 

g g 

. 

IA005-600: 

A005-6201 

A00-62.1 . 

.A005 -622: 

:A00,5-,624 

2 

2 

2 

2 

2 

LL2 

4, . 
,2"%k" 

LIN 

`:--k 
, 

''...ER 10 
S 

1411.1N L3 T 
CO N lii i 

3 1 

0 

5 7 

NUMMI 
. YM . 

,s 
L.24, L.,.. ,, 

0 

V 

,3 

0 

C;71 

0 

g g 

0 1 0 

g g 

A007-600 . 

A 620 , 

A007621 

-A007.22 

A007 -623 

A007-624 

3 

3 

3 

3 

3 

3 

,, 
ST SO 

TR ro 

, g 

or, 
LIU LIN 

L2L1 L24/ 

LW LIN 
U IN 

°, °, « 

Ill 1 LIN . . 
LI R 

L2 S 

L3 T 0 
N 0 

1 I 
10 6 2 12 . 

0 

...a. g 
. ,: 

BR RN 

0 
LIU L,« .. 11.11 

LIAI LIN 

0 

52: 

V 

0 

0 0 

Et V 

9 9 

A008 -600 

'4608,-620 

'M087621 

A006-622 

4 

4 

4 

4 

I.1 R 

.ILS 

ST ST 

TA TR 

0 

2.7 
S 1 -L-r 0 ca, 

LnL2L Z* 
LUI MI 

2 

L3 T 
1 1 

3 15 7 

L1 -T- R 

VOLIUCTER 

. c, 
LIU 

LIU L/L3 

L111 LW 

7 

I-2 S 

2 10 L3 

1 

T 

13 5 ;,u LIU 
Liu Liu 

Liar Lill 

/0 

16 
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Function Escutch. 
Plate 

- Type/Handle 
CA4 CAD 
CA4-1 CA113-: CA108- _C43_ 

CL4 ' CA25 C32 ' . C125 
' CL10 

,Code Stages 

0 1 0 

g 

i 0 

V 

a 

A010-600 

A010-820 

A010-621. 

A010-822 

3 

3 

3 

3 

R 

g 
T1, 

:2:42 ''' 2. 
Ll 
L2 T s 

T L3 
I T 

VOMITS N 

3 

0 
i 

5 7 9 
0 OH 

L31 4V" 

0 0 . 

02 1 g2 

i 

02 1 2 

02 1 2 
j 

1 0 
1 

5! 0 

? 0 
1 

I 

A046-600 

A046 -620 

A046421t 

1 

1 

1 

R 

* 

L , 

re, orr 

Le. Ll 

mob, /= 

2 

1 ° -O 
'"wirE" 

0 off 

a 

02 

CL4 

02 

CL4 

02 

CL4 

®2 

CL4 

02 

CL4 

02 

CL4 

02 

CL4 

r 
CLIO 

Ei2 

CL1 0 

02 

CLIO 

1! 2 

1 CL1 0 

02 

CA10 
CLIO 

02 

CU 0 

2y2 

CLIO 

te 1 

v 

I 

I 

j 

A017-600 

A059 -600 

A017-620 

A056:820 

3 

3 

3 

3 

3 

3 

3 

AMMETER 

°' 2 

, --,t,-- 
Ll R L1 R 

L2 S I-2 1==. S 

T L3 1.1 

i6 
= 3 

4 0 

T L3 

-/, 
9 1 1062 

6 
0 11 

4, 2 

--,1- 3 

A048-600 

A058-600 

A048-620 
. , 

A058-620 

A048-621 

A058-621 

A048-622 
- - 

_ - 

A058-622 

A048-623 

A058-623 

360° rotation 

° 

1 

1, 

L1 R Ll 
r-ml 

I 

R 

S L2 S L2 me 
.- L3 

4 10 

0 

T 13 

_L 
1 O 

2 = 10 6 

6 0 

T 

2 

11 A.. 
or, 

° + 
AMMETER 

a, orr 

3 ± ' 

17 
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Function Escutch. 
Plate 

Type/Handle ' 

CA4 CAD 
CA4-1 CA10- CA10B- C43- 
CL4 CA25 C42 C125 

CL1 0 

Code Stages 

V f 

i 

TY 

1 

! 

a 1 p 
I 

CLIO I 

r 1 

CL10 

A021-600 

A021-620 

2 

2 

4 

4 

1.1 

00.1FRP 

. orr 

3 + 1 

a 

R 1.1 R 

L2 
--, rlm-i 

S L2 S 

L3 !. I T TI L3 T 171 1 

T 

= 6 2 - 6 2 

0 * 0 
. ......... 

11 

.0 art +I 9 

A036-600 

A056-600 

A036-620 

A056 -620 

*I' ' a 
. 

CL4 
R LI R 

riMI 
12 Z S L2 

I 
on S 

L3 
+m---1 I I 

T L3 T 

4.010111 a 
I CL4 

N m 0 N 

ti 1 111 , 12 4 10 2 

1. 0 13 

1171 1 . 

= 14 10 6 

0 15 

0 

2 

a, , 

'+' 

9 i 

i 

1 

i 

1 

1 C1 

V Sl 

A037600 
, 

, 

A037-620 

A037-621 . ... 

3 

3 

3 

a, a 

,--!)---, 
9 

0 00 

--,1,- a 

11 R 

N 
rim-i 

0 

1 1 1-m-i 0 
2 3 6 9 

. ar 

T 1 

/ 

A019-600, 

A019-620 

5 

5 

4, 2 

LI R 3 0 - 6 

L2 

L3 

S 

I 
2 114 1310 

T 17 0 20 

1 
7 

8 Ci) . 9 

a, a 

,-1,--3 

I 0' 1 

V1 

(V 

: 

0 0 

.2 

A038-600 

A038-620 

A038-621' 

5 

5 

5 

a 

/000101 1 

LL12 rml 
R 

S 

L3 ' 1 T 1 

I 71 '71 0 
1 6 19 16 3 8 

061/40R 

4, or, 

8 A- 

01 

r ! 

A039-600 

A039-620 

6 

6 

Li . 

+2 
3 

1 

L2 

R 

r-m- S 

L3 

N 

T 

.I 

1 

* 

I 1 

6 13 18 

0 

71 ,[1.1-1 

0 

3 8 15 20 
,..aa .Ta 

<2 , 

+2 

18 
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Function Escutch 
Plate 

Type/Handle 
CA4 CAD. 
CA4 -1 CA10- CA10B- C26- 
CL4 CA25 CA25B C43 

CLIO 

Code Stages 

01 1 01 

CL4 CL10 

01 01 

0 

0 

0 

0 

53 

A027-600; 

A057600 

A028-600 

. 

. 

6 

7 

5 

R .. - R LI 

---' T ' T u 13 M I 

INIEISM 1 

23 13 21 15 

24-0-4 

164-0*, 

1 1 1 1 1 

7 5 1 19 13 21 15 10 6 2 

12 94-0-4 II 

20 11 4-.0--4 22 

1 3 

V 
11 24-0-4 11 " , ,- 

1 

N 

IIT I II 1 - T 

° '7"-ICD-* 
23 

11111 11 11 1 
26 18 24 22 1 615 10 3 8 

A033-600 

- - 

0 

I 

13 '3 vaTt4StA 
RM1AttER LI R r-I 

I 

OIT 2 + 
3 

L,1 f 
ii3=1. 

N 1 1 1 11 I 0 0 
2 6 4 = 18 10 10 

0 
I 
! T V A035-600 

. 

t. 

5 WAN 
N 

OFT+ I 

LI 
R 9,-0- I I 

L2 

471181410 
-.- 6 

0 A174-600 1 

STOP/ ' . 

0 
STOP 

0 0 A175-600 1 

' \ START 

N STARt 

d 
2 

0 
. . .. 

A176-600 1 *SW Sow 

V 
STOP/0 \ START II 

o 

I i 
21 

0 

0 

0 

A183-600 2 

A178-600 1 

Al 8-620 1 

STOP/°1 \ START 14' A."""3 45 4°3 V 
. IT----' 

0 

0 

0 

N I 
ART 

II N 

t ° :START 4, 1.1 
\ \ 4 

0 

0 

0 

0 

A 77-600 

:A177620 

2 

2 

ft 

0 A 

31044224.62 tl 
N 0 

0 N44 

57:41t4,4407 

2 6 N 4 

19 
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Function Escutch. 
Plate 

Type/Handle 
CA4 CAD.. 
CA4-1 CA10- CA10B- C26 
CL4 CA25 CA25B C32 

CLIO 

Code Stages 

switch 

ED 

61 

V 1 

.. 

A l 82-600 
. . 

A1.82-.020, 

.. 

A150-600: 

2 

2 

2 

4, 0 

S7'2/4.1,17/.62 1 L3 

Sun:, SIMI 

_I- if 4, OH 

17;11.1!Kirlda 

cl 
122222 1415713 

LS V YOU. 
COMM 

0 OIT 
P -.- 41- I SUMS 
N i 60-0- sew 

1 1 2? 1I Pa, 
I 5 LS 

0 A789','.60(' 1 

STOP /1 \ START .1 

.SVP MAT 

V 

12 11 

. A791-60Q 1 \ ),,START 3 

4, , 

o -r I 

j \i24, 
14 

0 A790'-600 2 
START 1', START 0- 

4, . 

3701'447LT 

0 0 0 

0 

A179-600 

A1797626 

Li 

0102 0 
Ri 

NI 01 

I.2 

N2 
R2 

1, .,2 

02 

5, 

II 41 16R, 

W 

V Cr3 A587 -600. 
TRIP NORMAL 3 

0 - 7 "' \ 
12 14 16 18 

/N190-600 

PT 

I r na 
I ct 1 I 

5 

III 
3 17 2 

rRM 

ALUM 

GI A192 =600 

20 
2 3 
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Function Escutch. 
Plate 

, 

CA4 
CA4-1 
CL4 

Type/Handle 
CAD - CA B 
CA10- C26- 
CA25 C43 
CL1 0 

C80- 
C315 

, 

Code 
- 

Stages 

0 0 0 A400-600' 

0 A400-620 2 0 cf 
REV 

0 0 A4001621, 2 OFT 

0 3 0 A401-600 0 0 

0 0 0 A401620 3 
ROY 

0 A401:621 

01 02 3 A228-600, 0333 

01 02 A228,620: 3 

: 

o3 4 A402-600 

LI 

N 0 

26 

LI R 

L2 S 

L3 T 

2600 

3 

11.; FS' 

L3 T 

2 6 10 

LI 2L3N 

3 

I 
T 2 I 1410 6 4 

33 

9 

13 7 5 

Y A 

0 0 0 0 A451-600 

A451-620 

3 

3 

. , 

'Td, 11 724 Ili "Iii 
13 1 e e 

2 6 10 

1 
OIT,4-7 

0-AA Y-AY r- 

0 

0 

0 

0 

0 

0 

te 

(goo 

A457-600 

,L 

-A457-620 

. .. 

6 

6 

R 
14 7 9 5 11 0 

L I -.--- 
UIT1 1 3 24 

Ul VI WI 
n 113 T9 

L2 1 s 

T 13 T2 

2 4 17 

2 3 

21 
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Type/Handle 
' Function cCAA44-1 cCAAiDo_ 

CA10B- C26- Code Stages I 

PEsiactuetch. 

CL4 CA25 CA25B C315 
1 

CL1 0 
I 

g p g 

0 

1 

1 

0 I 

A440-600 

A440-620 

A466-600 

4 

11 

LL2 =r7-7---1 I 

4 13-R7-4-1 

4 
l -r-- ' 

u -1-15 T 

2511 

4,,,,,_ 

6 3 I 8 13 

I*1 
,j2i 

. 
0 

g 

8 , 

cr2,4,2 

I 6 3 1 

1,11,1 

NT2 
i 8 13 

V 

1 
-1 

4 

4 

11 6 3 I 813 

1,,,,,I;_rj I 

A441-600 

, . . . . 

A441-620 

8 0 

,,,Ir..2 
i 

Lill--1. TIT ,.., 
2 5 14 .a 

0 cr, 
1.4,2 

reversing 
A442-600 

_ 

' 

A442-620 . , 

6 

22 1113 9 1524 

''',a 1 

2 

L I 

1;1,, 

6 
1 5 21 

W, T 

T3 .i Wr 1 

i 

0 0 
I 

'A444-600 

A444-620 
, 

5 

n 

0U. 
1 

2 4, 
u 

S L2 II 6 3 1 813 
L3 

i 

1 

N 

i 
LAI 

5 
1 I I ,s ,, T3 i V 

2 1417 - - 1819 

02 g g 

0 

A468=600 

PI 

i 

A468-620 

1 

10' 1 

1 

R 1 9 14 II 16 6 
2 

-717T S 'Il 1 1; Ti. T°1 4 1 i 
1 13 / 

10' 2 26 28 7 29 
4-1 

2L 5 
.,. ., 

2 2 

2 

22 
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Function Escutch. 
Plate 

CA4 
CA4-1 
CL4 

Type/Handle 
CAD.. CA..B 
CA10- C26- 
CA25 C43 
CL1 0 

C80- 
C315 

Code Stages 

OFF-star-delta 

Reversing 

1 

... 4 . 

0 1 0 
1 

I 

I 

1 

0 1 0 

A410-600. 

A4,10620 

A413-600 

4 

4 

5 

2 6 13 

I; --r-, TI TV2i Ili 

9 -,- 

a`4 4 

.9 Y 

0,7,4.0 41 ' Ili T 41 Al 41 
15 14 10 7 4 

I 3 19 

9 V LI Lli 
s III T2 13 12 -,7-- L3=T 

2 8 18 12 17 10 

i 

0 9 i 2I 0 A416 -600 5 Y 0 
0 6 IL; 

' 5' 2 5 14 

gl 
N ilL2 . A ° 

Till l'ij 

1 4 4 
10 7 4 

1-1--1-47 , 
I I I - 

1 5 13 18 95 96 I'l 

17 

contactors 
01 i 91 0 goo 

. 

A419 -600 4 4, Y 

0-L. L2 s 9 0 8 
yS Ls 

T° 4 T"1 1 
41 4! 4! 

14 1 5 1 
1 1 1 

8 95 9 9 4 8 . 13 

C1 

1 

ICI1 Ci 

A425-60.0 

- 

:A425 -620.- 

2 

2 

I 5 

NI 

--r-- R Tut; r3 Sp lii-phase 

" Tr ° v! z 

2 4 ni T6 
3 

0 

-k 
1 

o 

0 UN 

022 -rr 

reversing 
0 

0 

lo 02 

02 

0 

0 

A426 -600: 

A426-620 

3 

3 
1 Fot Tui Splil -phase 

I 
Ti 

V Z 

2 4 
T6 

3 6 

STI Ier 2 

0 per 

rWr7 

0 0 0 1 0 A622-600 3 2 10 

1.1 I g R li 51i Sp10.p1,44.50, 

N i I 92 52 

4 6 

4, cfr 
atv.4..rwo 

2 

23 
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Function/Type Escutch. 
Handle Code Double 

Stages 
Latching 

1 

1 

Connection 
Diagram 

L350 
L630 
L1000 I 

L1250 

L351 
L631 
L1001 
L1251 

-,- 

s,, 

L350/L351 

L400 

A200-600 
A201-600 
A202-600 

A200-620 
A201-620 
A202-620 

1 

2 
3 
4 

1 

1 I 

2 
3 
4 

1 1 1 1 

I \ I I 
2 4 6 8 

m 8 

. 

j e ro e 
re 

. off 

1,-ow 

re° e 
re' 

A200-600 
A201-600 
- 

'A203-P00 

A302-600, 

A200-620 
A201-620 

A203-620 

2 -1- 
2 
4 
4 

3 

2 
2 

4 

1 1 91 11 

I 
2 4 10 12 

1 1 li: 

\I \ A302 

2 8 10 

* 0, 

6,'I 
e3 e e 
go° 

4' ° fro 

Wri 

a' - 

i re 
cr.° 

4 
ore 

L600 cr' 
fro 
fro 

1 e 
A200-600 
A201-600, 
A202-600 
A203=60.0 

3 
3 
6 
6 

1 1 2.115 

\ 
2 12 14 24 

'°' f, 

e' 

L630/L631 A200-600 
A20160,0 
A202-500:: 
A203-600 

2 
4 
6 e 
8 e 

1 

3 

1"1,5 

\ \t \ \ 
2 12 14 24 

`" 9 re t' e 
L800 A200-600 

A201-600, 
A202,-600 
A2d3-600 

2 
4 
6 
8 

7 25 i 01 

\ \I \I 
8 16 24 32 

* ' ' e 
te 
Q° e 

L1000/L1001 I fro 

' fro 

orr- ° 
ro 

A200-600 
A201-600 =A"'="600 
A203-600 

3 
6 0 
9 e 
12 1 0 

3 I 

6 
9 

e 

1. 1 1 

5 

I 

\I \ \ 
2 4 6 8 

.0 .; 

L1200 A200-600 
A201-600 
A202-600 \ \I 

12 24 36 

`I' 0 

L1250/L1251 A200-600 A201600 
A202-660 

A200-600 
A201-600 
A202-600 

4 
8 
12 

4 
8 
12 

0 
0 

1- 
' 

1 

1 1 1 \d \ 
; I 1 - ---- -- 
1 7 31 

\I )' 
16 32 48 

r .c, I 
1 

1 go 
f--"D 

o 

1 e 
L1600 . 

,-' 
i eo e 

itt 

L2000 A200-600 
A201-600 

5 1 

10 I 0 1 211 \ 
20 40 

0 ? re 
& 

24 0 
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Function/Type Escutch. 
Plate 

Handle 

- 

..: Stages 
Double 
Latching 

Connection 
Diagram 

L350 L351 
L630 L631 
L1000 1° L1001 
L1250 L1251 

L350/L351 eo e 
ce) 

° 

A290-600 
A291-600 
A2927600 
A293-600, 

1 

2 
3 
4 

1 1 1 

\ \ 
2 4 6 

[.., _i 
L400 

360° rotation 

e e 
a,- 

e 

e 

A290-600 
A291-600 

A293-600, 

A307 -600: 

A208-600, 

2 
2 
4 
4 

4 

1 1 1 1 1 1 11: 

\ \i \ \ \ \ 
2 4 10 2 4 ID 12 

I 

I 

\ 
1 

\ 
4 6 12 

A307 

''' ; 

° --6 

't --, 

,, <!, 

0, 
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Function/Type Escutch. 
Plate 

Handle Code Stages 
Double 
Latching 

Connection 
Diagram 

I L350 L351 
L631 
L1001 
L1251 

r 'll 
flat -- 

1 L630 .,- 
L1000 1° , 
L1250 

I 

L1600 A290-606 
A291-600 
A292-600 

4 
8 
12 

0 
0 

\I 

ILI . 
e 

L2000 A290-600 5 
10 

0 
0 \ \ 

20 40 

0 , 

O- 
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4 
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1 2 4 5 1 8 10 11 

I. l i l'' Y II 
3 6 9 12 

. , 0 
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e e e e 
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14 26 38 
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Function/Type Escutch. 
Plate 

Handle 
' 

Code 
1, 

, 

Stages I 

Double 
I Latching 
1 

Connection 
Diagram 

.. 

L350 
i L630 
I Lt000 
1 L1250 
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L631 
L1001 
L1251 
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1 

Function/Type 

. 

1 

Escutch. i 

Plate I 

Handle 

1 

. 

Code Stages 
Double 
Latching 

Connection 
Diagram 

. 
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Terminals 

. 

. 

.. 

.. - 
' CO011q 

.. 

CA4 
CA4-1 
CL4 

0 ,0 

For Subklew-, Kreutzenbeck-, Symo-Mosaic 

E94 0 

29 
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Terminals 

I 

. 

' 

, t...ouie 
, 

CAD.. 
CA10- 
CA25 
CLIO 

. 

. 

I 

I CA1OB- 
i 042 

C43- 
0125 
L350- 
L1251 

C315 
L400- 
L2000 

I 

1 gm 

vi4 

E 0 I 0 
O E-V 0 I 0 

.. 

EF 0 
O EF-V 0 

E22 0 
O ,E22-V 0 i 

.. 

: 

0 

EG O I C26- 

042 

EGF 0 C26- 

042 
L , 

: 

. 

ER CAD.. 0 
CA1O- 

CA25 

ERF y` CAD.. I 0 
CA10- 

CA25 

, 

0 

0 

C80- 

C125 

060- 

0125 

0 

0 

0 

0 

0 

0 

30 
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CA10B 
CAD.. CA11B 

Code CA10- CA20B C32 
CA25 CA25B C42 C43 
CL10 C26 

rf) I 

KN2 0 

0 
1 3 

KN1 0 0 

KD1 0 e j 

4Q 
- 

) t 
EC CAD.. 

CA10- 

0 0 0 

' al. CA25 

EE..1,-,- CAD.. 0 1 0 0 
CA10- 

CA25 

t 
rear IP 42 

EC1 0 

.. 

rear IP 42 

ED1 

ED22 ' CAD.. 

rear IP 42 

CA10- 

CA25 

31 
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Terminals CA4 
CAD.. 
CA1 0- Code 

CA4-1 CA25 
CL4 CL1 0 

.47 0 
FS 1 

FS 1- V 

mm 

16/22 

16/22 

mm 

4 ' 

. , 
'..'. 

-410.":' 
FT1 22 

6 ti z'i, -1i 0 FT1 -V 22 

! - . 0 FT3-V 22/30 

i',...1 

FS2 16/22 

0 FS2-V 16/22 

FT2 22 

0 FT2-V 22 

0 FT4 22/30 

4,1 , s%i's, 0 FT4-V 22/30 

srcP90 
FS4 16/22 

0 i ES4-V, 16/22 

r--- 

..... , 

' FH3 22 

t 

1, FH3-V 22 

32 
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CAD.. I 

Terminals CA10- ICA10B- C43- Code CA25 I C42 L2000 
CL10 1 

w 

._ 

... - 

0 

o 

VE 
V By 

-, 

VF 
VF -V 

CAD.. i 0 
CA10- 0 
CA25 

CAD.. 

CA10- 

0 

CA25 

VE22 0 
c,1 :- ,, 0 -VE22V CAD.. 

CA10- 

CA25 

' - _;-.,...---;---' ,VF22 
0 VT22V CAD.. 

' - CA10- 

CA25 

4 

'VE1 0 0 
, 

-sit' 

, 

1 

I 

33 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 240 of 381



bE 

SZVO 

OVO 

0 

szvo 
-01-VO 

Cl VO 

0 

0 

'173A 

OA 

I-ZRA 

Z3A 

., . 

0 

...,- 

' Ril 
Ellil - _ / - 

01.10 
SZVO 

-0 I- VO 
-OVO 

1.-tV0 
VVO 

ap00 
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CAD 
Code CA10- 

CA25 

UE1 - 

UE6 

0 

0 

0 

0 

35 
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Handles 

Type Color Code Size 
S00 SO S1 S2 S3 

R-Handle black G001 -0 0 0 0 
red G002 -0 0 0 0 
white G003 0 0 0 0 
electro- G007 -0 0 0 0 
gray 

F-Handle 

S-Handle 

. 

black 

red 

I white 

electro- 
gray 

black 

red 

white 

electro- 
gray 

G221 0 0 0 0 
,G222 0 0 0 0 
G223 0 0 0 0 
G227 0 0 0 0 

SO S1 

P-Handle black 

red 

white 

electro- 
gray 

- - 
- 

G301 - 0 0 - - 
G302 - 0 0 - - 
G303 - 0 0 - 
G307 - 0 0 - - 

G211 -0 0 0 0 
,G212 - 0 0 0 
G213 -0 0 0 0 
G217 -0 0 0 0 

SO S1-S3 

Handwheel black G971 - - - - 

38 

Type Color Code Size 
SO0 SO S1 S2 S3 

I-Handle 

, 

black 

red 

white 

electro- 
gray 

G251 

G252 
G253 
G257 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

SOO SO-S3 

B-Handle black G521 - 0 0 - 
red G522 - 0 0 - - 
white ' G523 - 0 0 - 
electro- 
gray 

G527 - 0 0 - - 

L-Handle black G501 - - 0 - - 
red G502 - - 0 - - 
white G503 - - 0 - 
electro- G507 - - 0 - - 
gray . 

K-Handle black G411 - - 0 0 0 
red -G412 - - 0 0 0 
white ' G413 - - 0 0 0 
electro- 
gray 

G417 - - 0 0 0 

0-Handle black -G321 - - 0 - - 
red G322 - - 0 - - 
white G323 - - 0 - - 

, 
electro- 
gray 

G327 - - 0 - - 
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1 

Country Authority 
1 Standard 
1 

CAD11/12 CA10 CA10B 
CL4 CA4 CA11 CA 11B 

CL10 CA4-1 CA20 CA20B 

C26 
CA25 C32 
CA25B C42 

C43 
C80 
C125 

L350/1 
L630/1 
L1000/1 

L1250/1 
C315 
C316 

L400 
L600 
L800 

L1203 
L1600 
L2000 

USA Underwriters 

I 

3 

i 0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
+ 
+ 

0 
0 

0 
0 
0 

Canada UL investigated 

1 

c% 

0 

+ 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

Switzerland Schweizerischer 

Verein + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Materiellkontrol 0 + 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

Materiellkontroll 6 
Materielkontroll- SI 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 

Finland Sahkotar- 

: 
+ + 

Austria Osterreichischer 

Republic Elektrotechniker 

OVE + 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

I 

Recommendation 

5 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ 

+ + + + 

a, 
G814048.3 o 

0 

0 

Federation 
CHOI 

eiii Of 
? t 

-tivm, 

0 
0 

0 

+ 
+ 

0 
0 
0 
0 

+ 
+ 

0 
0 
0 
0 

+ 
+ 

0 
0 

0 

+ 

0 
0 

+ 
+ 

0 
0 

+ 
+ 

+ 
+ 

+ 
+ 

0 
0 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

. 

0 + 

2 

3 

6 

. . + 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
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CA4 CA10 CA11 CA20 CA25 C42 

CA4-1 CL4 CA108 CLIO CA11B CA208 CA25B C26 C32 C43 C80 0125 C,315/C316 

1 

SEV4 
UL/Canada 
CEE/NEMKO 

1 iV 
IV 
I V 

I V 

V 

440 
380 
300 
400/380 

440 690 690 690 
380 660 690 660 
300 300 600 600 

690 
660 
600 

690 
690 
300 

690 
660 
600 

690 
660 
600 

690 
660 
600 

690 
660 
600 

690 690/1000 
660 660 
600 600 

Imp 
I 

kV 4 4 6 6 6 6 6 6 6 6 6 6 6/8 

Ah 
A 10 10 20 20 20 25 32 32 50 63 115 150 315 

SEV4 A 10 10 16 16 16 25 32 32 40 63 100 160 315 
A - - 12 12 12 25 32 32 40 63 - - 315 

UL/Canada A 10 10 20 20 20 30 30 40 50 65 100 150 240 

. 

A 10 10 20 20 20 25 32 32 40 63 100 150 315 

4 
I A 10 10 16 16 16 25 32 32 40 63 100 160 315 
IA - - 12 12 12 20 32 32 40 63 - - 315 
I 

AC-22A 
A 10 10 20 20 20 25 32 32 40 63 100 150 315 

I A - - 20 20 20 25 32 32 40 63 100 125 125 

1 

A 2,5 2,5 5 5 5 8 12 14 16 - - - - 
A 1,5 1,5 4 4 4 5 6 6 7 - - - - 

4 Heavy i A300 C300 A300 A600 A600 A600 A300 A600 A600 A600 - - A600 

4 
A 10 10 20 20 20 30 30 40 50 65 100 150 240 

A 4/2 - 10/6 - 10/6 16/10 - 25/10 32/10 40/10 63/10 - - 
NEMKO A 6/42 - 10/6 - - 20/10 

IA 50 50 150 150 150 200 280 280 380 550 860 1100 2000 
IA 50 50 150 150 150 200 250 250 360 550 860 1100 2000 
IA - - 80 80 80 125 150 150 270 365 400 490 340 
I-- 

0,4/0,9 0,4 0,9 1 0,9 0,9 3,8 17 I W 0,7 1,3 1,3 1,7 5,8 
1 

I 

i 

IA 10 10 25 25 25 35 35 50 63 80 125 200 315 
IA 60 90 140 140 140 280 480 350 800 1000 1300 2000 4200 

. 

CA4 CA10 CA11 CA20 CA25 C3153 
CA4-1 CL4 CA10B CIAO CA118 CA20B CA25B C26S C32S C42S C80 C125 C3163 

A 10 10 20 20 20 25 32 - 50 - 115 - 315 
T s 6 6 12 12 12 20 25 32 40 63 100 150 250 

60 120 180 240 300 360 450 2,5 2,5 4,5 4,5 4,5 7,5 10 23 27 30 - - - 
110 220 330 440 550 660 - 0,7 0,7 1 1 1 1,5 2 

220 440 660 - - - - 0,3 0,3 0,4 0,4 0,4 0,5 0,6 1,2 - - - - - 
440 660 j 0,2 0,2 0,27 0,27 0,27 0,3 0,3 0,4 - - - - - 

jA 6 6 12 12 12 20 25 32 40 63 100 150 250 
3 3 5 5 5 9 12 25 30 55 33 50 70 

48 95 140 190 240 290 350 1 1 2 2 2 3 3 16 20 - - - - 
60 120 180 240 300 360 450 0,7 0,7 1 1 1 1,5 1,5 11 15 - - - - 
110 220 330 440 550 660 - 0,3 0,3 0,4 0,4 0,4 0,5 0,5 3,2 3,5 - - - - I ---- 

ich 
th. 

40 
6 

4 

7 

2 

5 

3 
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CA4 CA10 CA11 CA20 CA25 C42 C315 

CA4-1 CL4 CA108 CL10 CA11B CA20B CA25B C26 C32 C43 C80 C125 0316 

2,5 2,5 4 4 4 5,5 7,5 8 10 18,5 30 37 55 
kW 4,5 4,5 7,5 7,5 7,5 11 15 15 18,5 30 45 55 90 

- - 10 10 10 15 18,5 18,5 22 40 55 75 110 

- - 10 10 10 13 15 15 22 37 55 55 55 

1,5 1,5 3 3 3 4 5,5 5,5 7,5 11 15 22 37 
kW 2,2 2,2 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55 

- - 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55 
- - 5,5 5,5 5,5 7,5 11 11 15 18,5 30 30 37 

0,3 0,3 0,6 0,6 0,6 1,5 2,2 2,2 2,5 3 3,7 5,5 11 

kW 0,55 0,55 2,2 2,2 2,2 3 4 4 5,5 6 7,5 11 22 

0,75 0,75 3 3 3 3,7 5,5 5,5 7,5 11 13 18,5 30 

0,37 0,37 0,55 0,55 0,55 1,5 2,5 2,7 3,7 5,5 6 10 15 

kW 0,55 0,55 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25 
- - 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25 
- - 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 22 

0,15 0,15 0,3 0,3 0,3 0,45 0,75 0,75 1,1 1,2 1,5 2,2 4 

kW 0,25 0,25 0,75 0,75 0,75 1,1 1,5 1,5 2,2 2,4 3 4 7,5 
0,5 0,5 1,5 1,5 1,5 2,2 3 3 3,7 4 5,5 7,5 11 

1,8 1,8 3,7 3,7 3,7 5,5 7,5 7,5 11 15 30 37 75 
kW 3 3 7,5 7,5 7,5 11 15 15 22 30 45 75 132 

- - 7,5 7,5 7,5 11 15 15 30 45 55 90 132 
- - 7,5 7,5 7,5 11 15 15 22 40 45 55 37 

0,37 0,37 0,75 0,75 0,75 1,5 2,2 2,2 2,5 4 5,5 11 18,5 
kW 0,75 0,75 2,5 2,5 2,5 3 4 4 5,5 10 15 22 37 

1,1 1,1 3,7 3,7 3,7 5,5 7,5 7,5 11 18,5 22 37 55 

Ratings UUCanada 

0,75 0,75 1,5 1,5 1,5 3 5 5 7,5 7,5 10 15 30 
HP 1 1 3 3 3 7,5 10 10 15 15 20 25 75 

- - - 5 5 10 - 20 25 25 30 40 75 

- - - 5 5 10 - 25 30 30 40 50 60 

0,33 0,33 0,5 0,5 0,5 1,5 2 2 3 3 5 7,5 15 

0,75 0,75 1 1 1 3 5 5 7,5 7,5 10 15 40 
HP 0,75 0,75 2 2 2 3 5 5 7,5 7,5 10 15 40 

- - - 2 2 5 - 10 15 15 20 25 50 
- - - 2 2 5 - 15 20 20 25 30 50 

- - 0,5 - 0,5 1 2 2 3 5 7,5 10 15 

HP - - 1 - 1 2 3 3 5 7,5 15 20 30 
- - - - 3 5 - 10 15 20 25 30 40 

- - 0,17 - 0,17 0,33 1,5 1,5 1,5 2 3 5 7,5 
HP - - 0,5 - 0,5 0,75 3 3 3 5 7,5 10 15 

- - 0,6 - 0,6 1 3 3 3 5 7,5 10 15 

2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x 
mm2 1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 6 6 10 16 35 70 185' 
AWG 14 20-16 12 20-14 12 10 8 8 8 6 2 2/0 MCM 

350 
2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x 

mm2 1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 4 6 6 10 25 50 150' 
(-) (-) (2,5) (-) (2,5) (2,5) (4) (4) (6) (10) (25) (50) 

AWG 16 20-16 14 20-14 14 12 10 10 8 6 3 1/0 MCM 
300 

mm - 1,5-2,8 - 1,5-3,6 - - - - - - - - - 
mm - 8,5 - 11,5 - - _ _ _ _ _ - 
°C - 5-40 - 5-40 - - - - - - - - - 

2 

41 
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L350 L630 L1000 L1250 

L351 L400 L600 L631 L800 L1001 L1200 L1251 L1600 L2000 

1 

1 

1 

690 690 690 690 690 690 690 690 690 690 

ULJCanada2 v 600 600 600 600 600 600 600 600 600 600 

Imp kV s 6 6 6 6 6 6 6 6 6 

,nth 

350 500 800 630 1100 1000 1450 1250 1900 2400 

350 500 750 600 950 920 1300 1100 1700 2000 

UL/Canada2 350 400 630 630 800 1000 1200 1250 1600 2000 

. 

__ 

350 500 800 630 1100 1000 1450 1250 1900 2400 

350 500 800 500 1000 630 1200 630 1200 1200 

A 350 450 500 450 630 500 800 500 800 800 

315 350 400 360 400 400 400 400 400 400 

250 450 500 350 630 400 800 400 800 800 

A 250 400 450 315 500 350 630 350 630 630 

200 300 350 250 350 300 350 300 350 350 

2 200 300 300 200 300 200 300 200 200 200 

200 200 200 200 200 200 200 200 200 200 

kW 45 75 75 45 75 45 75 45 75 75 

kW 90 132 132 90 132 90 132 90 132 132 

kW 110 132 132 110 132 110 132 110 132 132 

ion 65 65 65 65 65 65 65 65 65 65 

400 500 800 630 1250 1000 2x800 1250 2x1000 2x1250 

Terminals 

for 

M12 M12 M16 M16 M16 M16 M16 M16 2xM16 4xM16 

length mrn 20 30 40 30 40 40 40 50 50 50 

CuaenL 

42 3 4 
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CAD11 CAD12 

SEV2 

UUCanada 

V 600 
Iv 600 
I V I 300 

IV 1 1 6 

600 
600 
300 

Imp 
. 

. 

Oth 

SEV2 

UUCanada 

. 

.. 

A 1 

I A I 

I A i 

. 

6 

5 

6 

6 

5 

6 

2 

3 A I 

A I 

IA I 

A 1 

A I 

I A 1 

. 

A 

A I I 

I I 

A 1 

A I 

A I 

. 

1W I 

6/3 

2/1 

08/0 ,,4 
0,2/0,13 
0,1/0,08 
0,05 

5/3 

2/1 

0,8/0,4 
0,2/0,13 
0,1/0,08 
0,05 

0,5 

-/6 
5/5 

4/3 

2/1,3 
1/0,8 

0,5 

-/5 

1 2145v/1335 

0,5 

0,2 

I 1 

1 1 

A 1 

A 
1 

. 

1 i 

6 

35 

6 

50 

5 

2 

3 

. . . . . . . . 

.. .. 

. . 

. 
A 1 

A 1 

IA I 

A I 

A 1 

I A I 

1 1 

4/2,5 

1,5/0,8 

0,3/0,27 
0 ,2/0,1 

0,08/0,03 
0,02 

-/4 
3/2,2 i 

0,6/0,3 

0,25/0,1 
0,1 

. 

mm2 

AWG 1 

mm21 

AWG1 

2x 

2,5 

12 

2x 

2,5 

(2,5) 

14 

2x 

2,5 

12 

2x 

2,5 

(2,5) 
14 

the 

2 

5 

3 4 43 
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mm 
Dimensions inch 

E E 
?4,_1 - - 

C rnax E-V 

cr). 

ER r-- 

--, 0 

- 

i 

i 0 

-71- E-V 
0-0- P.4 

- 
E 

- 
E-V D2 

L1 

ol 1 i 

M -$ l'A, I ciE 

E Leo 1 i 

.79- 

CA10 
CA11 CA10B C315 

CA4 CAD11 CA11B L switches L switches 

CA4-1 CL4 CAD12 CLIO CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 
30 30 48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130 

A 1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12 

29,5 38x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126 
B 1.16 1.50x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96 

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5.5 7 
C .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28 

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7 
D1 1 .13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28 

8-11 8-11 8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15.5-20 
D2 .31-.43 .31-.43 .31-.59 .31-.59 .31-.59 .31-59 .39-.59 .39-59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .51-.67 .61-.79 

E 
- - 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104 
- - 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09 

M2 
- 

- - 

- 

45 4,5 55 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9 
.18 .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47 

2 

3 

EF 
QI 

EF 
C mox EF-V D2 

EF-V o °I 
r-- ER F o 

<P- 

1 

D 0 

1 a 

11113 

II 

co 

EF-V 

0= 

0 

M1 j L1 

o 
M -0' 0- 

i 

L °E 
EF 

I 20 I 

.29' 

CA10 
CA11 CA10B C315 

CA4 CAD11 CA11B L switches L switches 

CA4-1 CL4 CAD12 CLIO CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 
30 30 46 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130 

A 1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12 

29,5 38x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126 
B 1.16 1.50x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96 

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5,5 7 
C .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28 

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7 
D1 .13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28 

8-11 8-11 15-19 15-19 15-19 15-19 19-22 19-22 19-22 19-22 19-22 26-30 26-30 26-30 26-30 22-25 
D2 .31-.43 .31-43 .59-.75 .59-.75 .59-.75 .59-.75 .75-.87 .75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98 

E 
- 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104 

- 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09 

M2 4,5 - 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9 
- - .18 - .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47 

1 - - - - - - - - 

- M1 1 .04 .04 
- 

- - - - - 

2 

3 

44 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 251 of 381



mm 
Dimensions inch 

E22 

C 
rn°x 1 

E22-V 

C max D2 EG 

O ! 
EGF 

< 
-4 03 

I 

M L1 

0 0 

LaE 

A 

B 

C 

D1 

E 

CA10 
CA11 
CAD11 
CAD12 CLIO CA20 CA25 
48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

43 
1.69 

50x56 
1.97x2.20 

45 
1.77 

46 
1.81 

4 

.16 
4 

.16 
4 

.16 
4 

.16 

5 

.20 
5 
.20 

5 
.20 

5 

.20 

30 
1.17 

30 
1.17 

30 
1.17 

30 
1.17 

EG 

EGF 

EG 

EGF 

A 

B 

C 

D1 

D2 

D2 

E 

M 

M 

CA10 
CA11 

CAD11 
CAD12 CL10 CA20 CA25 C26 C32 C42 C80 

C125 
L switches 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

88 
3.46 

88 
3.46 

88 
3.46 

130 
5.12 

130 
5.12 

43 
1.69 

50x56 
1.97x2.20 

45 
1.77 

46 
1.81 

58 
2.28 

60 
2.36 

66 
2.60 

84 
3.30 

88 
3.46 

4 

.16 
4 
.16 

4 
.16 

4 

.16 
5,5 
.22 

5,5 
.22 

5,5 
.22 

7 
.28 

7 

.28 

5 

.20 
5 

.20 
5 
.20 

5 

.20 
6 
.24 

6 

.24 
6 
.24 

7 

.28 
7 
.28 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

13-17 
.51-.67 

13-17 
.51-.67 

13-17 
.51-.67 

15,5-20 
.61-.79 

15,5-20 
.61-.79 

19-22 
.75-.87 

19-22 
.75-.87 

19-22 
.75-.87 

19-22 
.75-.87 

26-30 
1.02-1.18 

26-30 
1.02-1.18 

26-30 
1.02-1.18 

22-25 
.87-.98 

22-25 
.87-.98 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

68 
2.68 

68 
2.68 

68 
2.68 

104 
4.09 

104 
4.09 

6.7 
.26 

6.7 
.26 

6,7 
.26 

6,7 
.26 

0 ,5 
.02 

0,5 
.02 

0,5 
.02 

2 
.08 

2 
.08 

6.7 
.26 

6,7 
.26 

6,7 
.26 

6,7 
.26 

0,5 
.02 

0,5 
.02 

0,5 
.02 

2 
.08 

2 
.08 

45 
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mm 
Dimensions inch 

E9 
E91 

E92 

93 
E94 

KN1 

KD1 

KN2 

0 

IJ 
L1 J 

32.5 
128' 

0 

Ll 

C max 

CO 

1 
L1 

10 

[391 
P CA4 

CA4-1 CL4 

47-sq 

29,5 38x46 
B 1.16 1.50x1.81 

CA4 
CA4-1 
CL4 

Ca 

K 

E9 E91 E92 E93 E94 
6 
.24 

6,35 
.25 

12 
.47 

12.8 
.50 

15,4 
.61 

17,4 
.69 

32,5 
1.28 

28,5 
1.12 

32,5 
1.28 

4,7 
.19 

5.5 
.22 

4 
16 

KN2 

A 

B 

C 

D1 

D2 

E 

Cmo 
CAli 
CAD11 
CAD12 CLIO CA20 CA25 

KN1 

KD1 

A 

B 

C 

D1 

D2 

E 

Cmo 
CA11 
CAD11 
CAD12 CL1 0 CA20 CA25 

CA106 
CA116 
CA20B CA25B C26 C32 C42 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

43 
1.69 

50x56 
1.97x2.20 

45 
1.77 

46 
1.81 

43 
1.69 

50x56 
1.97x2.20 

45 
1.77 

46 
1.81 

56 
2.20 

56 
2.20 

58 
2.28 

60 
2.36 

66 
2.60 

4 
.16 

4 
.16 

4 
.16 

4 
.16 

4 4 
.16 

4 
.16 

4 

.16 
4 

.16 
4 
.16 4 .16 4 .16 416 

5 
.20 

5 
.20 

5 

.20 
5 
.20 .20 20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 

.20 5 .20 
5 
.20 

8-15 
.31-.59 

8-15 
.31-.59 

8-15 
.31-.59 

8-15 
.31-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-Z9 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

36 
1.42 

36 
1.42 

36 
1.42 

36 
1.42 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

5,2 
.20 

5,2 
.20 

5,2 
.20 

5,2 
.20 

4,7 
.19 

4,7 
.19 

4,7 
.19 

4,7 
.19 

7 

.28 .728 728 .728 .28 

46 
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mm 
Dimensions inch 

C max EC 
ED 

EC1 

ED1 

CA10 
CAD11 CA206 
CAD12 CA11 CA20 CA25 CA106 CA11B CA25B C26 C32 C42 C43 

EC EC EC EC EC EC1 EC EC1 EC EC1 EC EC1 EC EC EC 
ED ED22 ED ED22 ED ED22 ED ED22 ED ED1 ED ED1 ED ED1 ED ED1 ED ED ED 

EC/EC1 

ED/ED1/ 
ED22 

EC/EC1 

ED/ED1/ 
ED22 

ED/ED22 

A 

B 

C 

C 

D1 

D2 

D2 

E 

F 

M 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

64 
2.52 

48 
1.89 

64 
2.52 

48 
1.89 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

64 
2.52 

88 
3.46 

88 
3.46 

88 
3.46 

50 
1.97 

74 
2.91 

50 
1.97 

74 
2.91 

68 
2.68 

74 
2.91 

68 
2.68 

74 
2.91 

88 
3.46 

74 
2.91 

88 
3.46 

74 
2.91 

88 
3.46 

74 
2.91 

88 
3.46 

74 
2.91 

108 
4.25 

108 
4.25 

108 
4.25 

4 
.16 - 

4 
.16 

4 
.16 

- 

- 

4 
.16 

- 4 

.16 
4 

.16 
4 
.16 

4 

.16 
4 

.16 
4 

.16 
4 

.16 
4 
.16 

4 
.16 

4 
.16 

4 
.16 

2 
.08 

4 
.16 

2 

.08 
4 
.16 

2 

.08 
4 
.16 

2 

.08 
4 
.16 

2 

.08 
4 

.16 
4 
.16 

4 

.16 
4 

.16 
4 
.16 

4 
.16 

4 
.16 

7,5 
.30 

7,5 
.30 

7,5 
.30 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

5 
.20 

6 
.24 

6 
.24 

6 
.24 

8-15 
.31-.59 

- 

- 

8-15 
.31-.59 

- 

- 

8-15 
.31-.59 

- 

- 

8-15 
.31-.59 

- 

- 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-.59 

10-15 
.39-59 

13-15 
.51-.59 

13-15 
.51-.59 

13-15 
.51-59 

18-22 
.71-.87 

11-15 
.43-.59 

18-22 
.71-.87 

11-15 
.43-59 

18-22 
.71-.87 

11-15 
.43-.59 

18-22 
.71-.87 

11-15 
.43-.59 

22-25 
.87-.98 

19-22 
.75-.87 

22-25 
.87-.98 

19-22 
.75-.87 

22-25 
.87-.98 

19-22 
.75-.87 

22-25 
.87-.98 

19-22 
.75-.87 

28-33 
1.1-1.3 

28-33 
1.1-1.3 

28-33 
1.1-1.3 

36 
1.42 - 

- 

36 
1.42 

- 

- 

48 
1.89 

- 

- 

48 
1.89 

- 

- 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

48 
1.89 

68 
2.68 

68 
2.68 

68 
2.68 

30 
1.17 

- 

- 

30 
1.17 

30 
1.17 

- 

- 

30 
1.17 

2 

.08 
1,5 
.06 

2 
.08 

1,5 
.06 

2 
.08 

1,5 
.06 

2 
.08 

1,5 
.06 

2 
.08 - 

2 
.08 - 

2 

.08 
2,2 
.09 - 

2.2 
.09 

2,2 
.09 

2,2 
.09 

53,5 
2.10 

74,3 
2.93 

53,5 
2.10 

74,3 
2.93 

74.3 
2.93 

- 

- 

74.3 
2.93 

- 

- 

73,7 
2.90 

- 

- 

73,7 
2.90 

- 

- 

73.7 
2.90 

- 

- 

73,7 
2.90 

101 
3.98 

101 
3.98 

101 
3.98 

53,5 
2.10 

74,3 
2.93 

53,5 
2.10 

74,3 
2.93 

74,3 
2.93 

- 

- 

74.3 
2.93 

- 

- 

73,7 
2.90 - 

73,7 
2.90 

- 

- 

73,7 
2.90 

- 

- 

73,7 
2.90 

101 
3.98 

101 
3.98 

101 
3.98 

67,5 
2.66 

74,3 
2.93 

67,5 
2.66 

94,3 
3.71 

74,3 
2.93 

- 

- 

94.3 
3.71 

- 

- 

73,7 
2.90 

- 

- 

93,7 
3.69 

- 

- 

93,7 
3.69 

- 

- 

93,7 
3.69 

101 
3.98 

139 
5.47 

139 
5.47 

67,5 
2.66 

74,3 
2.93 

81,5 
3.21 

94,3 
3.71 

- 94,3 
3.71 

- 

- 

94.3 
3.71 

- 

- 

93,7 
3.69 

- 

- 

93,7 
3.69 

- 

- 

93,7 
3.69 

- 

- 

93,7 
3.69 

139 
5.47 

139 
5.47 

139 
5.47 

81,5 
3.21 

94.3 
3.71 

- 

- 

- 103 
4.06 

- 

- 

103 
4.06 

- 

- 

93,7 
3.69 

103 
4.06 

- 

- 

103 
4.06 

- 

- 

114,5 
4.50 

- 

- 

139 
5.47 

177 
6.97 

177 
6.97 

81,5 
3.21 

94,3 
3.71 

- 

- 

103 
4.06 

- 

- 

127 
5 

127 
5 

- 127 
5 

177 
6.97 

215 
8.46 

215 
8.46 

- 
- 

127 
5 

- 139,5 
5.47 

139,5 
5.47 

139,5 
5.47 

177 
6.97 

215 
8.46 

215 
8.46 

- 

- - - - - 

127 
5 

152 
5.98 

152 
5.98 

152 
5.98 

215 
8.46 

253 
9.96 

253 
9.96 

- - - - - 

139,5 
5.47 

164,5 
6.48 

164,5 
6.48 

164.5 
6.48 

215 
8.46 

253 
9.96 

253 
9.96 

152 
5.98 

177 
6.97 

177 
6.97 

177 
6.97 - 

253 
9.96 

291 
11.46 

- - - 152 
5.98 

253 
9.96 

291 
11.46 

164,5 
6.48 

- 

- 

253 
9.96 

329 
12.95 

47 
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mm 
Dimensions inch 

FS1... FH3... FS4... 

Fr1... FS2... 

FT3... FT2... 

F14... 
e I 

i 

cm.. 

D 

f i 

1 

- 
01111111 

, 
A° 

, , 
E M I LI 

FS1... 

FS2... 

FS4... 

1170-671"7" 

FH3... 

Frt.. 

FT2... 
321' 

FT3... 
CA4 

FT4... CA4-1 

CA10 
CA11 
CAD11 

CL4 CAD12 CLIO CA20 CA25 
30 

3,2 .1' 
A/E 1.18 

30 48 48 48 48 
1.18 1.89 1.89 1.89 1.89 

64 64 64 64 
- 2.52 2.52 2.52 2.52 

717126' 1.°' I P26' -,s- 
-1... FH3... 

- 

' 
e ...,.. ,s, 

7 B 
28 
1.10 

38x46 43 
1.50x1.81 1.69 

50x56 45 
1.97x2.20 1.77 

46 
1.81 Siti 

5 
6111 

C 
5 6 6 6 6 
.20 .24 .24 .24 .24 

' 3.2'00' 

.878' 3.- 878' 1.. .20 

29,5 
4 8 .r D 

29,5 39 39 39 39 
1.16 1.54 1.54 1.54 1.54 

.. 

1.16 1r- -. . ri I m r 
:. 

39 39 - - 

F 1.54 1.54 - - - - ao 

- 
g,' IVI 

12,5 
.49 

12,5 18,2 18,2 18,2 18,2 
.49 .72 .72 .72 .72 

- 25,2 25,2 25.2 25,2 
- .99 .99 .99 .99 

cmox 

22.3 1' 
- 

biej 
FH3... .878' g 

VE 
VE-V 

'A 

1201. :''' 

VE22 

VE22V 
C max 3 ---q- 8 -15 

L 

.31-.59" 

30 I -C9 

0 

- - 
1 

* 0 

0 I 01 

47 
_._ * 0 

1 3 
1.17' 

0E L1 

, 1 , 

M °E I 

1.8 5' 
52 

2.05 

.15 

22-26 

VF 
VF-V 

aiN 

VF22 

VF22V 
22-26 11-13 

I 

.87-402 11-13 

1.87402' .43"-.51 

i <> _1 

43"- 51 

4) - 

ci. 

1 
0 

a I i 

47 I * * <," I -0-= 
rN 

L1 3.7 
1.17' 

0E 1 
m I .36 I 

1.85 .15" 
52 L1 1.42'sq 

CA10 
2.05' 

CA11 CA10B C315 
CAD11 CA11 B L switches L switches 

CAD12 CLIO CA20 CA252 CA208 CA25B C26 C32 C422 C43 C80 C125 
48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 128 

A 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.04 
43 50x56 45 46 56 56 58 60 66 84 84 88 88 126 

B 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96 

10,5 10.5 10,5 10,5 13,5 13,5 13.5 13,5 13,5 16 16 16 16 19,3 
C .41 .41 .41 .41 .53 .53 .53 .53 .53 .63 .63 .63 .63 .76 

4,1 4,1 4,1 4,1 4.1 4,1 4,1 5,4 5,4 5,4 5,4 5,4 7 Di .16 .16 .16 .16 .16 .16 .16 .21 .21 .21 .21 .21 .28 

D2 
5 5 5 5 5 5 5 5 6 6 6 6 7 

.20 .20 .20 .20 .20 .20 .20 .20 .24 .24 .24 .24 .28 

8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15.5-20 D3 .31..59 .31-.59 .31-.59 .39-59 .39-.59 .39-59 .39-59 .39-.59 .51-57 .51-.67 .51-.67 .51-.67 .61-.79 

E 
36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104 
1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09 

M 
2,2 2,2 3,2 2,5 2.5 5 5 5 7 8,9 8,9 27 11,4 

.09 .10 .10 0 .20 .20 .28 .35 .35 .45 .09 2 3 .13 1.06 

2 

48 
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mm 
Dimensions inch 

VE1 CA10 
c max CA11 CA10B 

CAD11 CA118 

o gill - 
CAD12 CL10 CA20 CA25 CA20B CA25B C26 C32 C42 
48 64 64 

1.89 
48 

2.52 
64 
2.52 

64 
1.89 

48 
1.89 

64 
A 1.89 

48 
2.52 2.52 2.52 

- 43 50x56 45 46 56 56 58 60 66 

L, 
B 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 _11_3 

----1 

.12' 10.5 10,5 10,5 10.5 13.5 13.5 13.5 13,5 13.5 
C .41 .41 .41 .41 .53 .53 .53 .53 .53 

D2 5 5 5 5 5 5 5 5 5 
D1 

CI o I 

i 

El 
o= 

.20 .20 .20 .20 .20 .20 .20 .20 .20 

8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 
D2 .31-.59 .31-L9 .31-.59 .31-L9 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 

36 36 36 36 48 48 48 48 48 
12 1.89 1.89 0 

i E 1.42 1.42 1.42 A 1.89 1.89 1.89 0 i 

48 48 48 48 70 70 70 70 70 

1 
of F 1.89 1.89 1.89 1.89 2.76 2.76 2.76 2.76 2.76 

VE2 

G 
60 60 60 60 60 60 60 60 60 
2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 

E 
=111= WPM 

ii 
I =481 

L 61 ,2 

o 
S 17 

LAL-1 
1.40' 

S J H 2.4r 

VE3 - - 
40 i 11 ill 

_ 
._ 1 

i Si . 
I 46 I 

S 41 s 
52,3 S J 26,5 

1.04' 
.81* 

VE4 
nA 

' 401 
li 
I ill 

4s $ 4y 
1.81 

VE2 

CA10 CA11 

CAD11 CA20 
CAD12 CL10 CA25 

.18" 

VE3 
CA11 

CA10 CA20 
CAD11 CA25 
CAD12 CL10 

VE4 

CA10 
CAD11 CA11 

CAD12 CA20 CA25 
Smin. 

VE21 

CA10 
CA4 CAD11 
CA4-1 CAD12 CA11 CA20 CA25 

46 
= 1.8 1 3 1 - 1 1 1 2 

44 
1.73 .8 

21 
3 1/2 1/2 1/2 1/2 1 

= 
50 - 1.97 3 1 1 2 1 2 2 1 

46 
1.81 

26,5 
104 3 3 - - 2 

= 
61 - 2.40 

A 
2 2 -T 3 2 3 3 2 

54 
2.13 

26,5 
1.04 - - - - 

_ 67 - 2.64 5 2 2 3 2 3 3 2 
56 

0 2.2 - 

_ - 

69 = 2.70 
32 3 ' 4 3 4 4 3 

60 
36 2. 

- 
- - - - 

62 
2.44 

26,5 
1.04 - - - - 

66 
2.60 4/5 - - - 

68 
2.68 

_ 4 _ 

70 
2.76 

26,5 
1.04 - - 4 - 

74 
2.91 

- - 6 

2 

49 
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mm 
Dimensions inch 

UE1 

UE2 
UE3 

.80 3.15sq 

U E4 
UE5 
UE6 To7 

080 3.15sq 

Lamp 
5 

1783" 

=3.94' 

- 

A C 

Size 

SOO 

SO 

Si 

S2 

S3 

A C 
30 
1.18 

5,5 
.22 

48 
1.89 

6,3 
.25 

64 
2.52 

7,4 
.29 

88 
3.46 

8,5 
.33 

130 
5.12 

11,5 
.45 

A C 
Size A 

30 39 5,5 
SOO 1.18 1.54 .22 

48 59 6,7 
SO 1.89 2.32 .26 

64 78 7,4 Si 2.52 3.07 .29 

CM 0 
CA11 
CAD11 CA20 
CAD12 CA25 C26 C32 C42 
5,4 
21 

5,4 
.21 

9,2 9,2 
.36 .36 

14,3 14,3 12,2 12,2 12,2 
.56 .56 .48 .48 .48 

50 
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mm 
Dimensions inch 

.2,. 
III 

C315 
C316 
L400 
L600 

L800 

F 

f°/- 1 L1200 -0-: 'IC 3? L1600 

11 1 
t.' i 

CMCilli 'M F 

li I II MN .1-E.... ...67 
H 

i 
H 
ni hull 12000 

F 
I El ... ... 

:II. 
45 5 1 : 

.20" 1.77" MI Mk 

F 

MI 
R 

1111 

R 

C315 

- 
L800 L1600 

L350 L630 L1000 L1250 L351 L631 L1001 L1251 C316 L400 L600 L1200 12000 
190 220 230 240 138 148 148 148 150 180 208 256 326 

F 7.48 8.66 9.06 9.45 5.43 5.83 5.83 5.83 5.91 7.09 8.19 10.08 12.83 

CA10 C125 C315 
Stages CA4 CAD11 L switches L switches 

CA4-1 CL4 CAD12 CLIO CA11 CA20 CA25 CA10B CA118 CA20B CA25B C26 C32 C42 C43 C80 
30 34 33,5 37,2 36,7 37,7 39 38,9 42,1 43,1 44,4 42 46,8 50,8 59 61,5 67.5 78.6 

1 1.18 1.34 1.32 1.46 1.44 1.48 1.51 1.53 1.66 1.70 1.75 1.65 1.84 2.00 2.32 2.42 2.66 3.09 

38 46 43 49,9 49,4 50,4 53 48,4 54,8 55,8 58,4 54,7 64,3 72,3 80,5 88.0 100 117,2 
2 1.50 1.81 1.69 1.96 1.94 1.98 2.09 1.91 2.16 2.20 2.30 2.15 2.51 2.85 3.17 3.46 3.94 4.61 

46 58 52.5 62,6 62,1 63,1 67 57,9 67,5 68,5 72,4 67,4 81,8 93,8 102 114,5 132,5 155,8 
3 1.81 2.28 2.07 2.46 2.44 2.48 2.64 2.28 2.66 2.70 2.85 2.65 3.22 3.69 4.02 4.51 5.22 6.13 

54 70 62 75,3 74,8 75,8 81 67,4 80,2 81,2 86,4 80,1 99,3 115,3 123,5 141 165 194,4 
4 2.13 2.76 2.44 2.96 2.94 2.98 3.19 2.65 3.16 3.20 3.40 3.15 3.91 4.54 4.86 5.55 6.50 7.65 

62 82 71,5 88 87,5 88,5 95 76,9 92,9 93.9 100,4 92,8 116,8 136,8 145 167,5 197,5 233 
5 2.44 3.23 2.81 3.46 3.44 3.48 3.74 3.03 3.66 3.70 3.95 3.65 4.60 5.39 5.71 6.59 7.78 9.17 

70 94 81 100.7 100,2 101.2 109 86.4 105,6 106,6 114.4 105,5 134,3 158,3 166.5 194 230 271,6 
6 2.76 3.70 3.19 3.96 3.94 3.98 4.29 3.40 4.16 4.20 4.50 4.15 5.29 6.23 6.56 7.64 9.06 10.69 

78 106 90,5 113,4 112,9 113,9 123 95,9 118,3 119,3 128,4 118,2 151,8 179,8 188 220,5 262,5 310,2 
7 3.07 4.17 3.56 4.46 4.44 4.48 4.84 3.78 4.66 4.70 5.05 4.65 5.98 7.08 7.40 8.68 10.33 12.21 

86 118 100 126,1 125,6 126,6 137 105,4 131 132 142,4 130,9 169,3 201,3 209.5 247 295 348,8 
8 3.39 4.65 3.94 4.96 4.94 4.98 5.39 4.15 5.16 5.20 5.60 5.15 6.67 7.93 825 9.72 11.61 13.73 

94 109,5 138,8 138,3 139,3 151 114,9 143,7 144,7 156.4 143,6 186,8 222,8 231 273,5 327,5 387,4 
9 3.70 - 4.31 5.46 5.44 5.48 5.94 4.52 5.66 5.70 6.15 5.65 7.36 8.77 9.09 10.77 12.89 15.25 

1 0 -. 

119 151,5 
4.68 5.96 

151 152 165 124,4 
5.94 5.98 6.50 4.90 

156,4 157,4 170,4 
6.16 6.20 6.70 

156,3 204,3 244,3 252.2 
6.15 8.04 9.62 9.54 

300 
11.81 

360 
14.17 

426 
16.77 

11 
128.5 128,5 - 

5.06 - 

163,7 164,7 179 133,9 
6.44 6.48 7.05 5.27 

169,1 170,1 184,4 
6.66 6.70 7.25 

169 221,8 265,8 274 
6.65 8.73 10.46 10.79 

326,5 
12.85 

392.5 
15.45 

464,6 
18.29 

12 - 
- 

- 

138 
5.43 - 

176,4 177,4 193 143,4 
6.94 6.98 7.60 5.65 

181,8 182,8 198,4 
7.16 7.20 7,80 

181.7 239.3 287,3 295,5 
7.15 9.42 11.31 11.63 

353 
13.90 

425 
16.73 

503,2 
19.81 

51 
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1 

loads. 

Catalog 
Number 

500 

100 

101 

110 

120 

130 

140 

150 

200 

302 

52 
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Australia Greece Norway 

Austria Hungary Poland 

ges.m.b.h. 

Brazil 

CD ads 

Iceland Portugal 

(I) 

REYKJAVIK P-2671-852 SANTO ANTONIO DOS CAVALEIROS 

Iran Singapore 

ltda. 1:1) 

Canada Slovenia 

inc. c ltd. 

Chile Italy 

Cyprus 

CZ -76413 ZLIN 

s.r.l. 

Japan Spain 

BADALONA-BARCELONA 

Kuwait Sweden 

2 ab 

Malaysia Switzerland 

Mexico Taiwan 

Netherlands Turkey 

Denmark 

C. THIIM Ingeniorfirma 

Finland 

CD oy 

France 

Bewol, Eski Londra Asfa18-6 

Germany USA 

CD uertriebs-gmbh 

WELLINGTON 

ltd. 

30.09.2005 
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CEE plugs and inlets 16A up to 125A 
Other voltages and frequencies available on request. 

ighLror 
single part 
body, screw 
terminals 

Wi.60;11-9,PaiAllvAth 
screwless with 
insulation 
displacement 
technique 

,et P44 

tt IP 44 

single part 
body, screw 
terminals 

61 1P67 

ixI :1 
with rubberised 
grip area, 

for toughest 
conditions 

11. 

247 
250 
256 
259 
262 
268 

248 
251 

257 
260 
263 
269 

Pg." 11 077"-graTA 
16 

16 ,1 

16 5 

32 3, 

32 

32 

16 

16 

16 

32 

32 

32 

947 948 
951 

711 712 
717 

249,' 
252":"-: 

261. 

264:. 

V11400V.. 

951'4 
33. 

719.v; 
34, 

, 

lt,11.7.-.10 

011111*230V ,1000vE 
277 
280 
286 

289 
292 
298 

111P67 

EV41417Iiritedmlets,RARICrel:, 
with screw 
terminals, 
central fixing, 
61 mm 0 
mounting hole 

At IP 44 

Wall'ili1Suifletttobajjfingelit11-els 

.1aVel3PriairteklaVitsfsl 
with hinged lid tz,A.I: 

392 393 
398 399 
401 402 
404 405 
410 411 

278 279.,'-:; 

281 ?cl?:' '', 
287 2811;7; 

290 29.1M 
293 - 2944: 
299 300:-:,,: 

. ,-.,,,rt-',...w.j 

A ' -mar 
63 :3 t 1 3201 13202 13203. 

63,4 13204 13205 13206 
63 5 13210 13211 13212- 

125 3, 13215 13216 
12"6 13217 13218 13219 
125 13223 13224 132256-.! 

ett 0 0 VM 

ii,A1,24.1. , 

919 924 - - - - - - 
32 - 

0143111Pel'.1 OV iV400VR1 

rif400vn 

Ir. 230: 1.400VE 
810 

816 

812 :.:11 
837 813> - '815A 
817 

- 

..."'; 

838 ' 819:6; - 1321;f.1 it IP 44 

paugsk,VoTOP 

split body, 
screw 
terminals 

As 03 44 

FPEMW-, 
with rubberised 
grip area, 
for toughest 
conditions 

As IP 44 

mairjecMea013 
with external 
strain relief 

66 IP 67 

16 

16 

16 

32 

32 
32 

110V L44-diY1 
147 148 

151 

159 160 

163 

149.7) 

13: 

.74*, , ...... , 

:.. 
MIITE1_,110v -.71-glif; 

, ,63 13101 13102 -,71.:',4 

,63 - 13105 13106 .1 

.63 - 13111 ;131.121 - 
125 - - 
125 

125 - 

1:6 

32, 

3794 
3807 
3819 
3829 
3839 
3851 

:2E1 
3 7,9971 

32) 

-313531 

37S)r, 

381i 
3823 
3830 
3844 
3855 

1410 1411 - 891 

3312 3981* -;: 3980,-) 
3306 
3646 'vc39.87 

3424 

E'aPt#,3,21.AW Inletja02,0 
with screw 
terminals, 
central fixing, 
70 mm 0 
mounting hole 

As II' 44 

AraratIltrino,unIesd,I,:appliarfceqn[6ts 

932 

935 938 
939 

As IP44 

4,1 

441P67 

-63 
63 

331 332 - ':',. 3037J1 
334 335 

_. ,0 
340 341 : :T.34241 
343 344 '''..:,14..A 
346. 347 . .348;4, 

- -- ,,,:;:t 
352 353 3.54;i4 

125, 
125 

1216 1107 1217-A 
355 356 35,7;1;r4 

359 360 361J 

362 363 364'`= 
366 367 3684 

jrnountechtnIZ 

6 

825 826 
839 

830 831 
840 

64 IP 67 

.A.1117.3 101r =230V 44400 

(1,25 3 

11252 

:1.25 

822 1981 
1984 

1111116MMO23111VSM400 

63; 
63 

125 
125 

.1.25 

835 836 s' 

3704 3656:3 :i - 3658d. 
3665 
3413 3583 - 1983 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 262 of 381



CEE connectors 16A up to 125A 
63A: SoftCONTACT, 125A: TorsionSpringCONTACT 

Other voltages and frequencies available on request. 

single part 
body, screw 
terminals 

FgriecitOLSRIATOLV 
split body, 
screw 
terminals 

AP2 
r. E I J I i.1EIJIIEKES® 
Plugs for the world 

X\Rittrai 
179 180 

193 

121 122 
125 

IP 44 

FfriTirtro7rT7.;=thi.-SAFEON;TR6.7 
screwless with g71,-,101 Tior 
insulation 979 980 

displacement 993 1 ":99* 
technique 

725 731. - 761 

ttonneelor 

IP 44 

Itowerr01',Xtea 

& IP 44 

wamsfrrime. rivv.r4T-' 
single part 
body, screw 
terminals 

arVikahlAIIM 290V - N.V4001 9 

6 IP 67 

;:t5filieetiA EoweilOP YeTtrigr 

with rubberised 
grip area, 

for toughest 
conditions 

539 

542 

548 

551 

554 

560 

540 
543 

549 
552 

555 4; 

561 

with rubberised 

- grip area, 14101 14102 

for toughest 

5;: 
conditions - 14111 

4 3123' 

IP 44 

atirie-dOs'S/R4; Kit+ 
with external 
strain relief 

16 IP 67 

PowerTOP Xtra 

' 0.V.7, 4741; 
14201 14202 
14204 14205 
14210 14211 

14215 14216 
14217 14218 
14223 14224 

111/400V6 

46 IP 67 

raaradtconneetO 

11av, 
3859 
3869 
3879 
3887 
3896 

LI, 3905 3909 L 

W400Vii 
3860 3 
3873 38i1D 
3883 ,, 
3888 L!..,4f-38944. 

3899 s`f, 3897 

400V - 1438 

4\ IP 44 

SoftCONTACT 

PowerTOP Xtra is rubberised for the best grip. Improved impact resistance even under 
humid conditions. Highly heat-resistant contact carrier, frame terminals, cable gland and 

sealing, strain relief and protection against kinking. Enclosure with thread lock, two safety 
slides and plugs with nickel-plated contacts. 
Connectors 63A with SoftCONTACT and 125A with TorsionSpringCONTACT. 

Sta rTO ID® 

TorsionSpringCONTACT 

with SafeCONTACT, screwless with insulation displacement technique, cable gland with seal- 

ing, strain relief and protection against kinking, 2-part enclosure with thread and locking slider. 

7 
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C EMITTING SYSTEMS & ELECTRONIC PRODUCTS 

Cl®-1 1 0 Emitter, Patented 

PRODUCT DESCRIPTION 
Cortec® VpCI -1 10 emitters are designed to provide 
corrosion protection for metal components and 
parts enclosed in non-ventilated control boxes, 
cabinets, or tool boxes up to 10 cubic feet (283 liters) 
in volume. The Vapor phase Corrosion Inhibitor 
(VpCI) emits vapors which form a molecular layer on 
internal metal surfaces to protect critical, complex, 
and expensive electronic equipment and other 
metal components during operation, shipping, or 
storage. VpCI-110 is a small foam emitter through 
which corrosion inhibitors are slowly released, 
and moisture and air pollutants can enter to be 

absorbed. It provides long-term protection against 
corrosion even in the presence of adverse conditions 
including salt, moisture, airborne contaminants, H2S, 

SO2, NH3, and others. 

TYPICAL APPLICATIONS 
VpCI -1 10 can be effectively used for: 

Operations, packaging, and storage electrical 
equipment 
Marine navigation and communication electronic 
equipment 
Aerospace electrical controls 
Electric motors 

Switching equipment 
Fuse boxes and power boxes 
Medical equipment 
Electrical wireways and terminal boxes 
Scientific and measuring instruments 
Telecommunications equipment 
Remote electronics devices 
Tool-boxes, parts-storage, and other containers 
holding metals 

FEATURES 
Economical to use 

Provides continuous protection for up to 24 months 
during operation and/or shutdown 
Effective in polluted and humid environments 
Does not interfere with electrical, optical, or 
mechanical performance 
Multimetal protection 
Quick and easy installation 
Non-toxic and safe to handle 
Compact and space-saving 
Free of nitrites, halogens, and phosphates 
No spraying, wiping, or dipping required 
Low VOC values 
Meets Southern California Clean Air Act and other 
National and local regulations 
Self-stick back 
Self-stick date label 
Accepted by FDA for corrosion protection of electrical 
and electronic equipment within food processing 
plants 
Canadian Food Inspection Agency acceptance for 
indirect food contact 
NSN 6850-01-456-2971 
Conforms to MIL I -221 10C 
Federal Standard 101, Ardec Technical Report 99- 
05, Picatinny Arsenal, New Jersey, USA 

C ZiC 
C.014PORATION 

&Nis)/ YrergOy S11.41 *CP'114CrAlizainers 
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METHOD OF APPLICATION 
VpCI -1 10 is extremely simple and convenient to install. 
The device should be installed at the earliest possible 
time. Simply select a space within enclosure where 
corrosion protection would be useful. Verify the surface is 

clean and free of debris. Peel off the protective peel strip 
from the bottom of the device and attach it to the clean 
surface. 

VpCI -1 10 emitters can be installed in any position. For 
volumes greater than 10 cubic feet (283 liters), use more 
than one device. If the enclosure is not totally airtight, 
or if the access doors are opened frequently, replace the 
VpCI -1 10 device more often than every 2 years. After 
periods of heavy maintenance replace the device. For 
additional protection spray the enclosure very lightly with 
ElectriCorre VpCI-238 or VpCI -239. 

SPECIFICATIONS 
Packaging 

Protection 

Standard Size 

12 individually wrapped 
emitters per carton 
up to 10 ft3 (283 liters) per 
device 
Foam device with adhesive 
backing 2.5" D x 2" H 

(6.4 cm D x 5 cm H) 

FOR INDUSTRIAL USE ONLY 

KEEP OUT OF REACH OF CHILDREN 

KEEP CONTAINER TIGHTLY SEALED 

NOT FOR INTERNAL CONSUMPTION 

CONSULT MATERIAL SAFETY DATA SHEET FOR 
MORE INFORMATION 

LIMITED WARRANTY 
All sloternents, technical information and r ecommendations contained herein are based on tests Cortoc Corporation 
believes to be reliable, but the accuracy or completeness thereof is not guaranteed. 

Coot. Corporation warrants Cane,' products will be free from defects when shipped M customer. Coda, 
Corporation's obligation under this warranty shotl be limited to replacement of product that proses to be defediue 
To obtain replacement produd under this warranty, the customer must notify Code, Corporation of the claimed 
defeat within six months after shipment of product to customer. All freight charges for replacement products shall 
be paid by customer. 

Code, Corporation shotl have no liability for any injury, loss or damage arising out of the use of or the inability 
to use the products. 

BEFORE USING, USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND 
USER ASSUMES ALL RISK AND LIABIUTY WHATSOEVER IN CONNECTION THEREWITH. No representation or 
recommendation not contained herein shall have any force or effect unless in o wrinen document signed by an 

officer of Cone, Corporation. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES. EXPRESS. IMPLIED OR 
STATUTORY, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS 

FOR A PARTICULAR PURPOSE. IN NO CASE SHALL CORTEC CORPORATION BE LIABLE FOR INCIDENTAL OR 
CONSEOUENTIAL DAMAGES. 

Distributed by: 

CORM 
J CORPORATION 

Sea 4.gttra$ 

4119 White Bear Parkway, St. Pool, MN 55110 USA 
Phone (651) 429-1100, Fax (651) 429-1122 
Toll Free (800) 4-CORTEC, E-mail info@corteorci.com 
Internet http://www.CortecVCI.com 

printed on recycled paper IC) 100% post consumer 
Revised 3/3/09. Codes Corporation 2001-2009. All rights reserved. Supersedes: 5/31/06 
ElectriCorr. and Cod«e are trademarks of Conroe Corporation 

0 2009. Cortec Corporation. All Rights Reserved. Copying of these materials in any form 
without the written authorization of Cortec Corporation is strictly prohibited. 
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The modular terminal block system - CLIPLINE complete 
Accessories of the CLIPLINE complete system 

Plug-in bridges FBS 

0".. ab 0 
"1, 

ly." 
° 0' .zt 

^ 
. 

1 ' 
' 

reaN"' ,aA 
To allow individual potential distribution, 

the terminal blocks of the CLIPLINE 
complete system have two bridge shafts. 
The 2 to 50 pos. bridges permit bridging of 
up to 50 terminal blocks in one step. 

The last position of the bridge designation 
indicates the dimension of the terminal 
width. For example, a FBS ...-4 bridge can 

be used with CLIPLINE complete terminal 
blocks with the terminal width of 4.2 mm, 
and a FBS ...-6 bridge can be used with 
terminal blocks having a terminal width of 
6.2 mm. 

Vertical potential bridge 
Potential bridge to connect the upper and 

the lower levels of a double-level terminal 
block. The vertical bridge can be then 
simply connected ,through the bridge shaft 
of the upper level up to the lower level. The 
vertical bridge FBS-PV UT can be used with 
the UTTB 2,5 and UTTB 4 and the FBS-PV 

with the STTBS 2,5, PITTB 2,5, PITTBS 2,5 

and SUBS 4. 

Note: 
If FBS plug-in bridges are assembled by 

breaking out the contact tabs or cutting 
them to length, they are intended for use in 

shock-proof closed applications and are 
classified as category 2 for the pollution 
degree. The nominal voltage of the 
assembled bridges is 400 V. 

330 PHOENIX CONTACT 

Ordering data 

Roe, 

Plug-in bridge for cross connections in the bridge shaft 

2 

3 

4 

5 

10 

20 

Plug-in bridge for cross connections in the bridge.shaft 

2 

3 

4 

o 

10 

20 

50 

Plug-in bridpe for cross conneptionsin the, badge Shaft . 

:6 
, 

Plug-in bridge for cross connections in the bridge shaft 

2 

P,IUPliribrldge,fOrcra'sa car brIdga.shaft-, 

Plug-in bridge for cross connections in the bridge shaft 

3- 

Vortical potential bridge, to connect 'tie upper and lower level 

PBS 2-4 

FBS 3-4 

PBS 4-4 

FBS 5-4 
FBS 10-4 
PBS 20-4 

F135'f34 ' 

Ftit 
FHS.:105 

FBS10=5 

FBS 2-6 
FBS 3-6 

FBS 4-6 
PBS 5-6 
FBS 10-6 
FBS 20-6 
FBS 50-6 

eos. 

1-8 
FES& '4-9 

PBS 2-10 

FBS 

'0§Spi="8..,. 

EBS,I-.114/7KOT8., 

Order No. 

3030116 
3030129 
3030132 

3030145 
3030158 
3030352 

3030161 
3630174 
3630187 
3030190 
3010213 
3030226 
3638930 

3030336 
3030242 
3030255 
3030349 
3030271 
3030365 
3032224 

3030284 
3030297 
3030307 
3030310 
3032470 
3030323 

3005947 

3obssso 

3005963 

3032363 
3093376 
3032389 
'3032402 

10 

IOC I 

i0 
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Data sheet MBS 3000 pressure transmitter for industrial applications 

Introduction Designed for use in severe industrial 
environments 

Enslosure and wetted parts of acid- 
resistant stainless steel (AISI 316L) 

All standard output signals: 4-20 mA, 0-5 V, 

1-5 V,1 -6 V, 0-10 V 

A wide range of pressure and electrical 
connections 

Temperature compensated and laser 
calibrated 

Typical applications: 
- Pumps 
- Compressors 
- Pneumatics 
- Water treatment 

Dimensions 

Orderin 
Type code 
Page 4 8 2 5 7 1 3 

AMP Superseal 
1.5 series (male) 

AMP Econoseal 
J series (male) 

IEC 947-5-2 
M12x1, 4-pin 

ISO 15170-A1-3.2-Sn 
(Bayonet plug) 

DIN 43650, Pg 9 2 m screened cable 

Ordering 

-23-1 

11 

1 

1/4 - 18 NPT Y2 - 14 NPT DIN 3852-E-GV4 
Gasket: 

DIN 3869-14 

G 'AA 
(EN 837) 

G 3/8A 
(EN 837) 

G 1/2A 

(EN 837) 

Type code 
page 4 

AC04 AC08 GB04 ABO4 ABO6 ABO8 

COanfossA/S 11-2002 DKACT.PD.P20.K2.02 
520B1374 
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Data sheet Pressure transmitter for industrial application MBS 3000 

Technical data Main specifications 
Pressure connections see page 1 

Measuring ranges [bar] 0-1 0-1.6 0-2.5 0-4 0-6 0-10 0-16 
0-25 0-40 0-60 0-100 0-160 0-250 0-400 0-600 

Output signals 4-20 mA 0-5 V 1-5 V 1-6 V 0-10 V 

Electrical connections see page 3 

Performance (IEC 770) 

Accuracy ±0.5% FS (typ.) 
±1% FS (max.) 

Non-linearity (best fit straight line) 5. ±0.5% FS 

Hysteresis and repeatability 5 -10.1% FS 

Thermal zero point shift 5 ±0.1% FS/10K (typ.) 
5 ±0.2% FS/10K (max.) 

Thermal sensitivity (span) shift 5 ±0.1% FS/10K (typ.) 
s ±0.2% FS/10K (max.) 

Response time < 4 ms 

Overload pressure 6 x FS (max. 1500 bar) 

Burst pressure 6 x FS (max. 2000 bar) 

Durability, P: 10-90% FS >10x105 cycles 

Electrical specifications 
Nom. output signal (short-circuit protected) 

4- 20 mA 0-5, 1-5, 1-6 V d.c. 0-10 V d.c. 

Supply voltage [UB], polarity protected 9 32 V d.c. 9 -> 30 V d.c. 15 -> 30 V d.c. 

Supply - current consumption - 55 5 mA 58 mA 

Supply voltage dependency 5 ±0.05% FS/10 V 

Current limitation 
(linear output up to 1.5x nom. range) 34 mA (typ.) - 

Output impedance - 5250 
Load [RL] (load connected to OV) RL 5 (UB-9V)/0.02 RL 10 kO RL 15 kO 

Environmental conditions 
Medium temperature range -40 -> +85°C 

Ambient temperature range (depending on electrical connection) see page 3 

Compensated temperature range 0 --> +80°C 

Transport temperature range -50 -> +85°C 

EMC - Emission EN 61000-6-3 

Electrostatic discharge 
Air mode 8 kV EN 61000-6-2 

Contact mode 4 kV EN 61000-6-2 

- 
field 

EMC Immunity AF 10 V/m, 26 MHz - 1 GHz EN 61000-6-2 

conducted 10 V, 150 kHz - 30 MHz EN 61000-6-2 

burst 
Transient 

surge 

4 kV (CM),Clamp EN 61000-6-2 

1 kV (CM,DM), Rg = 4252 EN 61000-6-2 

Insulation resistance > 100 MO at 100 V d.c. 

Mains frequency test 500 V, 50 Hz SEN 361503 

Vibration stability Sinusoidal 
15.9 mm-pp, 5Hz-25Hz IEC 60068-2-6 
20 g, 25 Hz - 2 kHz 

Random 7.5 g ,s, 5 Hz - 1 kHz IEC 60068-2-34, IEC 60068-2-36 

Shock resistance Shock 500 g / 1 ms IEC 60068-2-27 

Free fall IEC 60068-2-32 

Enclosure (depending on electrical connection) see page 3 

Mechanical characteristics 

Materials 
Wetted parts DIN 17440-1.4404 (AISI 316 L) 

Enclosure DIN 17440-1.4404 (AISI 316 L) 

Electrical connections see page 3 

Weight (depending on pressure connection and electrical connection) 0.2-0.3 kg 

2 DKACT.PD.P2O.K2.02 C Dant oss 11-2002 
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Data sheet Pressure transmitter for industrial application MBS 3000 

Electrical connections 
Type code, page 4 

1 2 5 7 8 3 

DIN 43650, Pg 9 

AdMIIM. 

AMP Econoseal 
J series (male) 

,..--__ ; f/-- --- 
OE I I I \ iu l) 

IEC 947-5-2 
M12x1 

- 

" 
1111.111111 

ISO 15170-A1-3.2-Sn 
(Bayonet plug) 

! 

,, 
----.. r 

AMP Superseal 
1.5 series (male) 

li 

2 m screened cable 

li i 
, 
I 

Ai 

21, gi, 

I 

/ 
. 

---t 
/-2----",\ 

- 

/ ,...t, 

c 
, E 

..._ 

Ambient temperature 

-40 -4 + 85 °C -40 -) + 85 °C -25 -) +85 °C -40 --> +85 °C -40 -) +85 °C -30 --) +85 °C 

Enclosure 

IP 65 IP 67 IP 67 IP 67 / IP 69K IP 67 IP67 

Materials 

Glass filled 
polyamid, PA 6.6 

Glass filled 
polyamid, PA 6.6') 

Nickel plated 
brass, CuZn/Ni 

Glass filled 
polyester, PBT 

Glass filled 
polyamid, PA 6.62) 

Polyolifin cable 
with PE shrinkage tubing 

Electrical connection, 4-20 mA output (2 wire) 

Pin 1: +supply 
Pin 2: _ supply 
Pin 3: Not used 
Earth: Connected to 
MBS housing 

Pin 1: +supply 
Pin 2: -supply 
Pin 3: Not used 

Pin 1: +supply 
Pin 2: Not used 
Pin 3: Not used 
Pin 4: _ supply 

Pin 1: +supply 
Pin 2: _ supply 
Pin 3: Ventilation 
Pin 4: Not used 

Pin 1: +supply 
Pin 2: +supply 
Pin 3: Not used 

Brown wire: +supply 
Black wire: +supply 
Red wire: Not used 
Orange: Not used 
Screen: Not connected 
to MBS housing 

Electrical connection, 0-5V 1-5V, 1-6V, 0-10V output 

Pin 1: +supply 
Pin 2: _ supply 
Pin 3: Output 
Earth: Connected to 
MBS housing 

Pin 1: +supply 
Pin 2: _ supply 
Pin 3: Output 

Pin 1: +supply 
Pin 2: not used 
Pin 3: Output 
Pin 4: +supply 

Pin 1: +supply 
Pin 2: Output 
Pin 3: Ventilation 
Pin 4: -supply 

Pin 1: +supply 
Pin 2: _ supply 
Pin 3: Output 

Brown wire: Output 
Black wire: _ supply 
Red wire: + supply 
Orange: Not used 
Screen: Not connected 
to MBS housing 

') Female plug: Glass filled polyester, PBT 
Wire: PETFE (teflon) 
Protection sleeve: PBT mesh (polyester) 

C Dantoss 11-2002 DKACT.PD.P20.K2.02 3 
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Data sheet Pressure transmitter for industrial application MBS 3000 

Ordering of standard 
OBS 3000 with 
)IN 43650 plug Pg 9 

Pressure 
connection 

Pressure range 
Pe 

Type Code no. 

3 V4 A 

(EN 837) 

0 - 1 bar MBS 3000 1011-1 ABO4 06031113 
0 - 1.6 bar MBS 3000 1211-1 ABO4 060G1429 

0 - 2.5 bar MBS 3000 1411-1 ABO4 06031122 
0 - 4 bar MBS 3000 1611-1 ABO4 06031123 
0 - 6 bar MBS 3000 1811-1 ABO4 06031124 
0 - 10 bar MBS 3000 2011-1 A604 06031125 
0 - 16 bar MBS 3000 2211-1 ABO4 06031133 
0 - 25 bar MBS 3000 2411-1 ABO4 06031430 
0 - 40 bar MBS 3000 2611-1 ABO4 06031105 
0 - 60 bar MBS 3000 2811-1 ABO4 06031106 
0 - 100 bar MBS 3000 3011-1 ABO4 06031107 
0 - 160 bar MBS 3000 3211-1 ABO4 06031112 
0 - 250 bar MBS 3000 3411-1 ABO4 06031111 

0 - 400 bar MBS 3000 3611-1 A804 06031109 
0 - 600 bar MBS 3000 3811-1 ABO4 06031110 

Ordering of special 
versions MBS 3000 

Measuring 
range 

- 1 bar 
- 1.6 bar 
- 2.5 bar 
- 4 bar 
- 6 bar 
- 10 bar 
- 16 bar 
- 25 bar 
- 40 bar 
- 60 bar 
- 100 bar 
- 160 bar 
- 250 bar 
- 400 bar 
- 600 bar 

10 
1 2 
1 4 
1 6 
18 
2 0 
2 2 
24 
2 6 
2 8 
3 0 
32 
3 4 
3 6 
3 8 

Pressure 
reference 
Gauge (relativ) 
Absolute 

A B 0 4 
A B 0 6 
A B 0 8 
A C 0 4 
A C 0 8 
G B 0 4 

Pressure connection(see page 1) 
G 1/4 A (EN 837) 
G 3/8 A (EN 837) 
G V, A (EN 837) 

. . . V, -18 NPT 

... 1/2-14 NPT 

... DIN 3852-E-GV4, 
Gasket: DIN 3869-14 NBR 

Electrical connection (see pages 1 and 3) 
Plug, DIN 43650, Pg 9 
*)Plug, AMP Econoseal, J series, male, 
excl. female plug 
Screened cable, 2 m 
*)Plug, IEC 947-5-2, M12 x 1, male, 
excl. female plug 
Plug ISO 15170-A1-3.2-Sn, male, 
excl. female plug ) Plug, AMP Superseal 1.5 series male, 
excl. female plug 

-) Gauge versions only available as sealed 
gauge versions 

Output signal 
4 - 20 mA 
0- 5V 
1 - 5V 
1 - 6V 
0 - 10 V 

Dantoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Dantoss reserves the right to alter its products without notice. This also applies to 
products already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed. 
All trademarks in this material are property of the respective companies. Dantoss and the Dantoss logotype are trademarks of Dantoss A/S. All rights reserved. 

DK-6430 Nordborg 
Denmark 

4 DKACT.PD.P20.K2.02 P. Dantoss 11-2002 
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The modular terminal block system - CLIPLINE complete 
Accessories of the CLIPLINE complete system 

Test plug MPS ... 

The two-section MPS... test plugs allow 
individual color combinations for the 
connectors. They are plugged in the 
patented plug-in bridge shaft of the terminal 
blocks from the CLIPLINE complete system 
or in the test connections provided for it. 

For more technical dale, drawings and accessories, visit 
www.phoonixcontacinaVeshop. 

Demirel data 
Material 
Temperature range 

Ordering data 

Silver- plated brass 

IT) -40...125 

Deactiptien' Color 'Type. 

Test plug, consisting of: metal part for 2.3 nun 0 socket hole 
and 

MPS-MT 
Insulating sleeve for MPS metal part White MPS-IH WH 

Rod MPS-IH RD 

Blue MPS-IH BU 

Yellow MPS-111 YE 

Green MPS-IH GN 

Violet MPS-Ill VT 

Gray MPS-IH GY 

Black MPS-IH BK 

MPS-... 

Ord 

0201t44 
on IOU 
ozolat 
020101 
020190 
0201 ft, 
0201/11 
0201710 
0201711 

Modular test plugs PS-... and spacer 
plates DP PS-... 

With the PS-.., modular test plugs and the 
DP PS... spacers, test adapters can be 
assembled individually. The measuring lines 
are connected in the test plug with a 

1.5 mm2 spring-cage connection. 
For more technical data, drawings and accessories, visit 
www.phoenbccontact.noVeshop. 

DImoneleits 

PS-... 

Width' Length Height 

Kntn] 4,2 22.4 60 
Grinerel data 
Material PA 

Inflammability class acc. to UL 94 VO 

Temperature range re] -40 ... 125 

Ordering data 

Description Color Type 

Individual test plug, 42 mm wide, can be labeled with ZBF 4 

Red PS-41E 

Modular. test plug, for tho Individual assembly of test plug strips 

4.2 mm wide,:carr be labeled with ZBF 4 Red l?rtl 

5:2 mm wide; can be labeled With'ZBF 5 Red PS-5 

6.2 mrowide, can be labeled with ZBF 6 Rod PS-6. 

8.2 mitiwide, can be Iabeled with ZBF 8 Red PS -9 

DP PS-... 

Width Length Height 

4.2 22.4 29 

PA 

VO 

.40 ... 125 

Order No. 

3036709 

3030970 

3030983 

3030996 

3031005 

Pcs. / 
Pkt. 

10 

Typo Order No. 

10 DP PS-4 

to OP PS-5 

10 DP PS-6 

10 DP PS-8 

3036712 

3036725 

3036738 

3036741 

334 PHOENIX CONTACT 
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RH Series Relays EIDEC 

Key features of the RH series include: 

Compact midget size saves space 

High switching capacity (10A) 

Choice of blade or PCB style terminals 

Relay options include indicator light, check button, and top 
mounting bracket 

DIN rail, surface, panel, and PCB type sockets 
available for a wide range of mounting applications 

Contact Material 

Contact Resistance 

Minimum Applicable 
Load 

Silver cadmium oxide 

50m0 maximum (initial value) 

24V DC/30mA, 5V DC/100mA 
(reference value( 

Operating Time 

Release Time 

Maximum Continuous 
Applied Voltage 
(AC /DC) at 20°C 

Minimum Operating 
Voltage (AC/DC) at 20°C 

Drop-Out Voltage (AC) 

Drop-Out Voltage (DC) 

Power 
Consumption 

SPOT (RH11, DPDT (RH2): 20ms maximum 
3PDT (RH3(, 4PDT (RH4): 25ms maximum 

SPDTIRH1), DPDT (RH2: 20ms maximum 
3PDT(RH3), 4PDT (RH4): 25ms maximum 

110% of the rated voltage 

80% of the rated voltage 

30% or more of the rated voltage 

10% or more of the rated voltage 

SPDT (RH1): DC: 0.8W 
AC: 1.1VA (50Hz), IVA (60Hz) 
DPDT (RH2): DC: 0.9W 
AC: 1.4VA (50Hz), 1.2VA (60Hz) 
3PDT (RH31: DC: 1.5W 
AC: 2VA (50Hz), 1.7VA (60Hz) 
4PDT (RH4(: DC: 1.5W 
AC: 2.5VA (50Hz), 2VA (60Hz) 

Insulation Resistance 

Dielectric Strength 

UL Recognized 
Files No. RH1 = E66043 

RH2 = E66043 

RH3 = E66043 

RH4 = E55996 

File No. B020813332452 

MORRO SERVICE 

CE 

CSA Certified 
File No.LR35144 

Oidering,Information 

Order standard voltages for fastest delivery. Allow extra delivery time for 
non-standard voltages. 100M11 ruin (measured with a 500V DC megger) 

SPDT (RH1) 
Between live and dead parts: 2,000V AC, 1 

minute; Between contact circuit and oper- 
ating coil: 2,000V AC, 1 minute; 
Between contacts of the same pole: 1,000V 
AC, 1 minute 

DPDT (RH2), 3PDT (RH3, 4PDT (RH4) 
Between live and dead parts: 2,000V AC, I 

minute; Between contact circuit and oper- 
ating coil: 2,000V AC, 1 minute; 
Between contact circuits: 2,000V AC, 
1 minute; Between contacts of the same 
pole: 1,000V AC, 1 minute 

Frequency Response 

Temperature Rise 

1,800 operations/hour 

Coil: 85°C maximum 
Contact: 65°C maximum 

Vibration Resistance 0 to 66 (55Hz maximum) 

Shock Resistance 

Life Expectancy 

SPDT/DPDT: 200N (approximately 206) 
3PDT/4PDT: 100N (approximately 106) 

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 Temperature -30 to +70°C 

SPOT: 24g, DPDT: 37g (approximately) 
3PDT: 50g, 4PDT: 74g (approximately) 

Basic Part No. 

RH2B-U 

Coil Voltage: 

AC110-120V 

E-12 www.idec.com USA: (800) 262- /DEC or (408) 747-0550, Canada: (888) 317 -/DEC 
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al DEC Relays 

Part Numbers: RH Series with Options 

RH Series 

Termination Contact Configuration Basic Part No. Indicator Light Check Button 

SPDT I RH1B-U RH1B-UL RH1B-UC 

Indicator Light and Check Button 

RH I B-ULC 

Top Bracket 

B 

(blade) 

V2 
(PCB 0.078* 
[2mm] wide) 

RH1B-UT 

DPOT RH2B-U RH2B-UL RH2B-UC RH2B-ULC RH2B-UT 

3PDT RH3B-U RH3B-UL l RH3B-UC RH3B-ULC RH3B-UT 

4PDT RH4B-U RH4B-UL RH4B-UC 

RH1V2-UL RHI V2-UC 

RH2V2-UL RH2V2-UC 

RH4B-ULC 

RH1V2-ULC 

RH4B-UT 

SPDT RH1V2-U 

DPDT I RH2V2-U RH2V2-ULC 

3PDT RH3V2-U RH3V2-UL RH3V2-UC RH3V2-ULC 

4PDT RH4V2-UL RH4V2-UC 
1 

RH4V2-U RH4V2-U LC 

Coil Ratings 

1 6V 
I-- 

SPDT DPDT 3PDT ,' ".4PDT 

330mA 

-SPDT` 

i 
170mA 

DPOT 3PDT 4PDT SPOT DPOT J 3PDT 4PDT 

150mA I 200mA I 280mA 238mA 330mA 387mA 18.852 I 9.452 6.052 5.452 

12V 

AC i 24V 

75mA 1 100mA j 14411mA 

70mA 

165mA 

83mA 
j 

86mA 

42mA 

; 118mA 

! 59.7mA 

165mA 

-81mA 
r 16.4mA 

8.2mA 

196mA j 76.80 I 39.352 

98mA 30052 T-T53C2 

25.3f2 

10352 

21.252 

84.552 37mA 1 50mA 

r 120V* 

I 240Vt 

7.5mA 1 11mA 14.2mA 

7.1mA 

' DPDT 

150mA 

16.5mA 

8.3mA 

. 

8.6mA 

3.7mA 

,f4_-1, 

1 12.9mA 19.5mA 7,68052 

9.8mA 3,120052 

' 4,1705'2 

15,2100 

277052 

12,10052 j 

222052 

91200 3.2mA 1 5.5mA 

SPDT 

128mA 

I 6.5mA 

3PDT 

240mA 

4PDT,.... 1, ... 
250mA 

SPOT 

4752 

DPOT 

on 
3PDT--, 

25Q 

..4PDT` 

2452 6V 

12V 

DC ii-24V 

64mA 75mA 

[ 

120mA i 125mA 18852 1600 10052 96 0 
32mA 36.9mA 

; 
60mA 62mA 75052 65052 400Q I 388Q 

148V 18mA 18.5mA 30mA 31mA 2,66052 2,60052 1,60052 1550Q 

I.. 110V1 8mA 9.1mA 
I 

12.8mA 15mA 13,80052 12,10052 8,60052 I 7,34052 

ii* For R112 relays = 110/120V AC. 

t For RH2 relays = 220/240V AC. 

# For RH2 relays = 100/110V DC. 

AC 

6V 

SPDT DPDT 3PDT 

340mA I 520mA 

4PDT SPOT 

10.09H 

[MDT 
I 0.08H 

3PDT 4PDT - 

0.05H 

SPDT 

0.06H 

DPDT 3PDT 4PDT 

250mA 620mA I 0.05H I 0.04H 0.03H j 0.02H 

12V 120mA 170mA 260mA 310mA 0.037H f 0.30H 0.22H 0.18H 0.22H 1 0.16H 0.12H I 0.10H 

I 
24V 56mA 85mA 130mA 165mA 1.5H I 1.2H 

. 
I 0.9H 0.73H 

i 
0.9H 10.63H 0.5H 0.36H 

120V* 12mA I 16mA 126mA I 33mA 37H 133H 1 21H 18H 22H I 15H 12H f 9H 

240Vt 7mA 8mA 1 2MA I 16mA 1 130H I 130H 

3PDT 

N/A 

184H 

j 

,4PDT', 

N/A 

73H 771-I 

SPOT 

N/A 

62H 

DPDT 

N/A 

47H 

3PDT 

N/A 

36H 

4PDT; 

N/A 

i 

SPDT 

N/A 

DPOT 

N/A DC 

6V 

12V - 
-24V 

48V 

110V 

i* For RH2 relays = 110/120V AC. 

t For R112 relays = 220/240V AC. 

www.idec.com USA: (800) 262-1DEC or (408) 747-0550, Canada: (888) 317 -IDEC E -13 
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RH Series 

Contact Ratings 

Ratings con't 

UL Ratings 

Relays IDEC 

esistive General Use 
HairRsaetiPnogwe 

Resistive Inductive Resistive Inductive* 1oltage; 

7.5A 

10A 

RH1 
RH4 

7.5A 7A 

10A 7A 

RH1 
AC1540VA 
DC300W 

AC110 10A 
RH1, 

7A 
RH2 

AC990VA 
i AC220 

DC210W 
7A 4.5A 

AC240V 10A 
DC30 10A 7A 

AC120V 10A 

RH2 
RH3 
RH4 

AC1650VA 
DC300W 

= 0.3 

i AC110 10A 7.5A 
DC3OV 10A 104 - 7A 

AC 1100VA 
AC220 

DC225W 
7.5A 5A 

DC28V 1 10A 10A 10A 1 7A 
DC30 10A 7.5A 

*cost, TUV Ratings 

L/R - 7ms 

CSA Ratings 

RHV , RH2 , RIB, ' RH4 RH1 RH2 RH3 ,RHit RH1', 2, 3, 

AC240V 10A 104 - 1 7.541 7A 7A 7A 5A 1/3HP 

AC120V 10A 10A 104 I 10A i 7.5A 7.5A - 7.5A 1/6HP 
i 1 

DC3OV 1 10A 104 10A I 10A 1 7A 7.5A - - - 

Voltage ,I RHti,b I. RH2 

AC240V 
i 

10A 

DC3OV 1 10A 

1 10A 1 7.5A 

10A 1 10A 

RH1, 
RH3 RH4 

RH3, 

RH2 

6.5A 5A 

7.5A 7.5A 

1/3HP 

1/6HP 

1 

- 
R114 

7.5A 

10A 

ppliaable Sockets' 

Part Numbers: Sockets 

RH1B 

' Standard DIN 
Rail Mutiny:- 

SH1B-05 

RH2B SH2B-05 

RH3B SH3B-05 

RH4B SH4B-05 

° 'Spring &Clips loptionak, 
'Fart Number, Use.. Nith 

SY2S-02F10) 
SFA-101(D SH I B-05, 05C 
SFA-202T 

SH1B-62 SH1B-05C SH1B-51 
SY4S-51F103 
SFA-3010) SH1B-51, 62 

SFA-302T 

SY4S-02F1(1) 
SFA-101(1) SH2B-05, 05C 

SFA-202C) 
SH2B-62 I SH2B-05C SH2B-02 SH2B-51 I 

SY4S-51F1 
SFA-301® SH2B-51, 62 

S FA-302M 

SH3B-05F10 
SFA-101:!), -2020 

SH3B-05, 05C 

SH3B-05C SH3B-51 SH3B-62 SY4S-51F1(3) 
SFA-3010) SH3B-51, 62 
SFA-302Q) 

SH4B-02F10) 
SFA-101®, -2020 

SH4B-05, 05C 

SH4B-05C SH4B-51 SH4B-62 SY4S-51F103 
SFA-301(D SH4B-51, 62 

SFA-302M 

6 
See Section F for details on sockets. All DIN rail mount sockets shown above 

can be mounted using DIN rail BNDN 1000. 

E -14 

(it Top latch 

(.Z Side latch 

OD Pullover spring 
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DEC Relays RH Series 

Internal Circuits 

RH1 

4 

1 
13 14 

RH2 

Image as viewed from bottom of relay Refer to socket for eract 

wiring layout (Section F). 

AC 110V Resistive 

RH2 

wool- 

500 

a 

0; 100 

50 

20 

10 

RH3 

AC 220V Inductive AC 110V IrlductNe AC 220V Resistive 

1 2 3 4 5 6 

Load Current (A) 

AC 220V Inductive/ AC 220V Resistive 
AC 110V Inductive 

5 6 7 6 9 10 

Load Current (A) 

www.idec.com 

`AC 220V Inductive AC 220V Resistive 
AC 110V Inductive 

4 5 6 7 8 9 10 

Load Current (A) 

13 14 

(I- 0:0 
) 

RH3 

1000 

100 

S. 50 

20 

10 

3 4 

-[> -(> mwm-[> -(> 5 

10 11 12 

6 7 8 

13 

(-) 
RH4 

14 

() 

Load Coned (A) 

DC 30V Resistive 

DC 30V Inductive 

DC 100V Inductive 

1 2 3 4 5 6 7 6 9 10 
Load Current (A) 

USA: (800) 262- /DEC or (408) 747-0550, Canada: (888) 317- /DEC E-15 
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RH Series Relays 

RH1 RH2/RH3/RH4 

10.0 

5.0 - 
AC resistive 

AC inductive 

V2 

DC resistive 
1.07 

0.5 - DC inductive 

01 I I 1 I 1 I 1 I I 

5 10 50 100 200 300 

Load Voltage (V) 

Top Bracket Mounting 
Blade Terminal 
RH1B-UT 

Plug-in Blade Terminal 
RH1B 

Total length from panel surface including relay socket 

4SH1B-05A: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max. 

0 

5.4 

35.6 max. I 6.4 

E-16 

Dimensions in the ( ) 

include a hold-down spring. 

BEI 

14 

IDEC 

RH2B-UT 

DC inductive 

5 10 50 100 200 300 
I 

Load Voltage (V) 

RH2B 

Total length from panel surface including relay socket 

1..r. .SH2B-05A: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max. 

Dimensions in the ( ) 

include a hold-down spring. 

All dimensions in mm. 

www.idec.com USA: (800) 262- /DEC or (408) 747-0550, Canada: (888) 317- /DEC 
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IDEC Relays RH Series 

Dimensions con't 

Plug-in Blade Terminal 
RH3B 

,Total length from panel surface including relay socket 
SH3B-05A: 61.5 (63.5) max., SH3B-51: 39.6(41.6) max. 

0 

35.6 max. 

PCB Terminal 
RH1V2 

6.4 

316 max. 41 14 

RH3V2 

Dimensions in the ( ) 

include a hold-down spring. 

,- r r -r 
9 W 

141 

31 

RH3B-UT 

www.idec.com 

RH4B 

Total length from panel surface including relay socket 

SH4B-05A: 61.5 (63.5) max.. SH4B-51: 39.6 (41.6) max. 

a2.6 hole 

35.6 max. 

RH2V2 

0.5 

Dimensions in the ( ) 

include a hold-down spring. 

-r -r -r -r 
9 IT Is IT 
113 

RH4V2 

4.2.4 holes 

30 

I 1.0 

RH4B-UT 

CI 0 

Al) dimensions in mm. 

USA: (800) 262-/DEC or (408) 747-0550, Canada: (888) 317-/DEC E-I 7 
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Control cabinet technology - CABINET add-on 
Hand tools 

Screwdriver 

In addition to their standard applications, 
the screwdrivers of the SZF series are also 
suitable for actuating the modular terminal 
blocks of the ST... and QTC ... series. 
For more technical data, drawings and accessories, visit 
wvAv.phoenixcontact.neVeshop. 

SZF 

Ordering data 

DeSpriplion. Typo 

Screwdriver, for slotted-head screws 
Blade: 0.4 x 2.5-x 75 mm, length: 156 mm SZF 0-0,4X2,5 

Blade: 0.6 x 3.5 x 100 mm, length: 181 mm SZF 1-0,6X3,5 

Blade: 0.8 x 4.0 x 100 min, length: 198 mm SZF 2-0,8X4,0 

Blade: 1.0 x 5.5 x 1501nm, length: 248 mm SZF 3-1,0X5,5 

;,Operating tool; for all 2.5.riunk and A inin2sis,-iki4,cr#diikoho.. 
Connection terniinal filock.§#id,QT10:1, ' 

crmrutCtiOri'teimin`8i blocks .' 

. 

Order No. 

1204504 

1204517 

1204520 

1206612 

Pcs. / 
Pkt. 

10 

10 

10 

10 

Type 

STBW 

ST-BW 

Screwdriver 

Screwdrivers from Phoenix Contact have 
a large bearing surface in the screw head. 
Only in this way can the required torque be 

achieved with adequate force without, 
damaging the screw head. 

The safety screwdrivers are tested to 
DIN EN 60900 (VDE 0682-201) and are 
suitable for work on or in the vicinity of live 
parts up to 1000 V AC voltage or 1500 V 
DC voltage. The tools have two- 
component safety handles. 

644 PHOENIX CONTACT 

Ordering data 

'O=Otion' 

Screwdriver, for slotted -head screws 
Blade: 0.4 x2.0 x60 ram, length: 157 mm 

Blade: 0.6 x 3.5 x 100 mm, length: 181 min 

SereWcirlyerjor, elolledrheod screws, viithypEappreVel: 

Ego*: :x80 ihrn,Ionsitc 10 mm 

Blede:i0-..0(3.:51190nire!, length:,181.mm, 

stk;OO.'$,i 80 min; lendth.: 161 mm 

Sidde:.1.0 xA.O.x.'100 or, length; 18$ mm 

. . . , 

Blade: 1-0 it 5.5'X.125 'mai, length: 223.mm 

Blade:1.0 X 6:5 X-150 mni,-lengtic 248 rpm 

8L0X175mm; mm 

SZS 

SZS D,4X2,0 

SZS 0,6X3,5 

S2S,0;4X2,5. 

SZS 0,6(3,0 

SZS' 0,6X2,5 

SZS'1,0)54',0: 

SZS-1i0Z5,5: 

sis1,6X8,5 

SZS" f;ziti,o 

1205202 

1205053 

1205066 

1205079' 

1205082 

is 

tQ 

LP, 

tQ 

to 

tQ 

tit 

10 
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Control cabinet technology - CABINET add-on 
Mounting material 

Terminal strip marking system 

For more technical data, drawings and accessories, visit 
rww.phoentrcOntact.notioshop. 

Please specify the required marking with order. 

oral data 
nal 

rnabilily class acc. to UL 94 

alure range 
rents 

ering data 

plion Color Type, 

Gnat strip markers, for strip marking, adjustable height, for 
and clamps E/UK, EINS 35 N or CLIPFIX 35, (snoring field 
x 7 mm 

KLM-A 

ABS 

NI -40.80 
Free from silicone and halogen 

Transparent KLM-A 
strip marker caniera; (orrnarking terminal groups, for 
1E/UK; tetteitrigEalci: 40 x 

'Oda]: PET.;:,- ( 

. 
Gray 

strip marker carrier, for marking terminal block groups, 
on NS 32... or NS 35... DIN rail, lettering field size: 

I: PE 

0 ories 
thermal tionSferiirInter, for )0min/it strip marker 

Ic)1,0, en: 40 k!i :Mb, roll White 
*-1 

or laser printer, porforatod, for terminal strip marker 

Gray 

Size: 44 x 7 (um White ESL 44X 7 

Xiliati MIA: 40 x 17 mm White 
11(litirtairranrICS-tilkinal:kirig riccerOlngle customer 

ESL 44X 7 SD:CMS,:...'l 4,044_14i74:10 
White 

UBE... 

PA 

V2 

-40 ... 100 

Free from silicone and halogen 

EMT (40X17)R 

0808244 10 

ESL 40X17 

1:1131;i3'22' 1: 

'ESL 40X117;SO:CMS 

0808095 

.: 

10 

PHOENIX CONTACT 699 
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The modular terminal block system - CLIPLINE complete 
UT universal terminals - Screw connection terminal blocks 

Lever-type fuse terminal blocks UT ... 

The UT ...-HESI lever-type fuse terminal 
blocks function as a of the fuse carrier for 
5 x 20 mm and 6.3 x 32 mm cartridge fuse 
inserts and perform all potential 
distribution tasks with the double bridge 
shaft. 

UT 4-HEDI lever-type disconnect 
terminal blocks 

The UT 4-HEDI lever-type disconnect 
terminal blocks are the same shape. This is 

why all terminal points can be labeled 
straight through. The terminal blocks 
therefore make it possible to route two 
separate potentiak next to one another. 
This offers the advantage of a time-saving 
potential infeed. 

For more technical dale, drawings and accessories, visit 
wanv.phoenixcontacLnolloshop. 

More plug-in bridges can be found on page 330. 

t) if the fuse is faulty, the downstream circuit is not oft load. 

2) For max. power dissipation, see page 729. 

3) The current is determined by the luso used, the voltage by the tight 
Indicator. 

4) The reducing bridge table should be followed. see page 332. 

UT 4 -HEST (5 x 20) 
for G fuse inserts 5 x 20 mm 

DithenSieris 

Max: electrical data 

. 

(mm) 

INOM 

6.2 

1;i,,,(is) - 

6.32) 

1EC,0447,7;3 

; Le:ngIty 
57.8 

,,1; (V) . ' 

5003) 

figtOdOite IEC- :...,, . . ((Li CUL .- " 

Rated voltage (VI 5003) 600 
Nominal current / cross-section IA) / Imm2) 6.3T) / 1 6.3/- 
Rated crosssoction lIPIT121 4 

Cross-soctIon range AWG 26 - 10 26-10 

CP6)1TP.t0O.C3R0-0Y Stranded 
, 

One conductor (mo12) 0.14 - 6 0.14 - 6 

TWo conductors (of the same type) lofro9 -0.14 - 1.5 0.t4 1.5 

Two stranded conductors with a TWIN oriole (mini 

Stripping length (mm] 9 

Screw thread M3 

Tightening torque (Nm) 0.6 0.8 
Insulating material PA 

Inflammability class ACC. to UL 94 VO 

Ordering data 
Nol oil 'S 

DescilptiOn Color -Type,. 
P03. 

Fuse terminal block, for mounting on NS 35..., for 
cartridge fuse Inserts S x 20 mm.l) 

With light indicator for 12-30 V AC/DC, 1-3 mA 

With fight Indicator for 30-60 V AC/DC, 
0.95,2.5 mA 
With light Indicator for 110-250 V AC/DC, 
0.1-0.5 mA , 

cariridgkieSalriSeria(6321)im),),:j. 

indicate, for 12-3(r . 

With In614tor,iii(60:,90Y;'6, 
0:06-215 . 

Withlightindleatix for 

kaight NS 06/7;5 
73 

Max: 0 (Mini AWG' 

0.14 - 6 26 - 10 

CSA , ' ICI 
EN 60079-7 

600 
6.3! - 

26-10 
:Forpla 

plaillOsloovo 
0.14 - 4 0.14 - 4 

0.14 - 1.5 

0.5 - 2.5 

Black UT 4-HESI (5%20) 

Pcs. I. 

50 

Black UT 4-HESILED 24 (5X20) 

Black UT 4-HESILED 60 (5X20) 

Black UT 4- HESILA 250 (5X20) 

50 

50 

50 

Disconnect terminal block, for mounting on 
NS 35... 

With test socket screws 

Accessories 
PlUg4n tiAttg6 for,cioss eeirdectiohsInthe bridge 

Black 

Black 

44 PHOENIX CONTACT 

r. 

Reducing bridge, for connecting from UT to UT terminals.) 
2 Red 

.Conn.ectiOn.piniakcotipiing Severailbaaterininal . White, VS 
blocks, Mad eof ptaitici 1 rri long 'At 

. 

Screwdriver 
UniCard Sheet, for lever labeling 

UnICard sheet, for labeling the lateral groove 

Zack.markorStrIP, (0:ieetien,.for leverisobling: 

Zack marker strip, for labeling the lateral groove 

2",%l 

32 A'- 

32,A 
32 k 

' 32 k 

50 

50 

50 

50 

10 

SZS 003,5 
LIC-TM5 (sea page 479} 
UC-TM 6 (see page 479) 

ZB 5 (sec page 487) 
. 

ZB 6 (sco page 487) 

to 
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The modular terminal block system - CLIPLINE complete 
UT universal terminals - Screw connection terminal blocks 

Knife disconnect terminal blocks 
UT ...-MT 

The knife disconnect terminal blocks are 
characterized by a compact design and a 

high current carrying capacity of 20 A. They 
can be bridged with the tandard terminal 
blocks using the double bridge shaft. 
For more technical data, drawings and accessories, visit 
www.phoenixcontaci.netroshop. 

1) The max. load currant must not be exceeded by the total current 
of no connected conductors. 

2) The reducing bridge table should be followed, see page 332. 

rya 

rt 

UT 2,5-MT 

Dimensions . Width Lerigtii. 'Neigii1NS 3$/7:5" ' 

(mm) 5.2 57.8 49.1 

Max.. electrical data ti;,,,. (A) 'U `'"(V)-. ',46i:Alo.b):. -,0,',!' ,.' 
20 400 0.14 - 4 26 - 12 

IEC 6094777.1. ., - , ..., 

Rated Ora IEC .1.11 / CUL .CSA Igo ,. - - 

. , 
EN 60079-7 

Rated voltage [V) 400 300 - 

Nominal current / cross-section [A) / Imm2) 20 / 2.5 20 / : - / - 

Rated cross-section (mm2) 2.5 

Cross-section range AWG 26- 12 26-12 
CoriMrction capacity. Solid Strap dad Ferrule . 

without /with plastic sleeve 

One conductor (rnm2) 0.14 . 4 0.14 - 4 0.14 - 2.5 0.14 . 2.5 

Two conductors (of the same type) [mall 0.14 - 1.5 0.14 - 1.5 0.14 - 1.5 

Two stranded conductors with a TWIN ferrule (mm2) 0.5 - 1.5 

UT 4 -MT 

e411a @ 

Width Length Height NS. 35/7,5 
6.2 57.8 49.1 

rli;... (Al U,,,,. [V) Max. 0 (me/ AWG 
20 500 0.14 - 6 26 - 10 

!EC 60947-7-1 
IEC UL/CUL CSA . IEC/ 

EN 60079-7 
500 600 600 

2012.5 16 / . 16/- 
4 - 

26 - 10 26.10 26-10 
Solid Stranded Ferrule 

. .without / with plastic sleeve 
0.14 - 6 

0.14 - 1.5 

0.14 - 8 

0.14 - 1.5 

0.14 - 4 

0.14 - 1.5 

4 0.144 

0.5.2.5 
General data 
Stripping length (mm) 9 

Screw thread M3 

Tightening torque (Nm) 0.5 - 0.6 

Insulating malarial PA 

Inflammability class acc. to UL 94 VO 

Ordering data 

Deseription . 
No. of 

P08. 

Knife disconnect terminal block, for mounting 
on NS 35... 

With test socket screws 

Color. Type 

Gray UT 2,5-MT 

Blue UT 2,5-MT BU 

Gray UT 2,5 -MT -PIP 
Blue UT 2,5-MT PIP BU 

Order, No. 

3046362 

3046553 

3046375 

3046566 

Pos./ 
Pkt. 

50 

50 

50 
50 

Accessories 
Cover, width 2:2 Min . 

End cover segment, for covering multi-conductor 
terminal blocks when two-conduclor terminal 
blocks are aligned 
Plug-In bridgefer citisSeorkiectienS,in 010 00.0 shill ' 

Gray D-UT 2,5/4:TWIN 
Gray OS-UT 2,5/4 

'2 Red FBS 2-5 

Red FBS, 
Red PBS 4-5 

Red FRS .5:5 
Rod PBS 10-5 

Red FBS 20-5 

10 - 

Reducing bridge, for connecting from UT to UT terminate) 
2 Red 

Reducing bildge, for connecting from UT to PIT; ST or OTC 
terminal blocks2) 

2. 4:led 

Partition plate, for visual and electrical separation Gray ATP-UT-TWIN 
of terminal groups, 2 mm thick 

Test adapter, tar 4,rrin 0 PS test plug and 4 min. 
safety test plug, makeicentad in the bridge shaft 

Test plug, consisting of: metal part for 
2.3 mm 0 socket hole and 
Insulating sleeve for MPS metal pan 
Modular teat plug, for" the individual assembly ot 
test plug strips 

Gray PA1-4 

MPS-MT 

Red MPS-IN RD 

Red PS-5 

Warning sign for UT series Yellow WS UT 2,5 

Screwdriver SZS 0,6X3,5 
UniCard eheM, for labeling the lateral groove UC-TM 5 (see page 479) 

Zack marker strip, for labeling the lateral groove ZB 5,(see page 487) 

24 A 

24 A 

24 A 

24 A 

24. A 

24 A 

'3047141 
3047109 

3030161 
3030174 
3030187 
3036190 
3030213 
3030226 

50 

50 

9 

M3 

0.G - 0.8 
PA 

VO 

Typo . Order NO 

UT 4-MT 3046139 

UT 4-MT BU 3046278 50 

UT 4-MT-P/P 3046171 50 

UT 4-MT-PIP BU 3046205 50 

..50 FBS 2-6 

-56 FBS- 3-6 

50 FBS 4-6 

50 FBS 6-6 

10 FBS.10,6 
10 FBS 20-6 

32 A 3030336? 
02'A 30.30242- - 

32 A 3030255 
024, 0030249. 
32 A 303027,1 

02 A 0000365. 

50 

50 

50 

50 

10 

10 

3047183 50 ATP-UT-TWIN 3047183 50 

3030925 10 PA1 -4 3030925 10 

0201744 10 MPS-MT 0201744 10 

0201676 10 MPS-111RD 0201676 10 

3030983 10 P5;6. 3030696. 10 

3047923 10 WS UT 4 3047332 10 

1205053 10 SZS 0,6X3,5 1205053 10 
UC-TM 6 (see page 479) 

ZB 6 see a o 487 

50 PHOENIX CONTACT 
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 - a.. .0J11111/1Cl.0 

UT universal terminals - Screw connection terminal blocks 

Feed-through and component 
terminal blocks UT 4-MTD... 

Feed-through terminal blocks with 
disconnect option are a standard in state- 
of-the-art control technology. 

A.variety of circuits can be implemented 
with the UT 4-MTD-D10... component 
terminal blocks. The diode 1N 4007 can be 
soldered in either from left to right or from 
right to left. The diode terminal blocks are 
the same shape as the UT 4-MTD feed- 
through terminal blocks. The double bridge 
shaft permits combination with all standard 
and function terminal blocks. 

The UT 4-MTD terminal blocks are the 
same shape as the disconnect, knife 
disconnect and fuse terminal blocks. This 
has the advantage of allowing continuous 
labeling of the terminal points. 

The UT 4-MTD-PE ground terminal block 
rounds off the range. Reliable mechanical 
and electrical contacting is established by 
simply snapping the terminal block onto the 
rail as with the entire UT series. 

End cover segments 
End cover segments cover protruding 

terminal block segments of three and four- 
conductor terminal blocks when two- 
conductor terminal blocks are aligned. This 
ensures that they are touch proof. 

Current carrying capacity of DIN rails, sen page 728. 

For (nom technical data, drawings and accessories, visit 
www.phoenixcontactxtel/eshop. 

The max. current is determined by the diode. Integrated: diode 
1N 4007, reverse voltage: 1300 V, maximum continuous current: 
0.5 A 

2) For Information on installation for using accessories for Ex 
applications, see pogo 720. 

°tannin's lens 

mo.,e1pOrical.dit.i3 - 

.knteed 

Rated Voltage 

Nominal current / cross -section 
Rated cross -section 

Cross-section range 

Connbcllonfcapactty: -- 

One conductor 
Two conductors (of the same typo) 

Two stranded conductors with a TWIN ferrule 

Stripping length 

Screw thread 

Tightening torque 
Insulating material 
Inflammability class acc. to UL 94 

(mm) 

lv) 

(ft) / (mma') 

imm9 
AWG 

(mail 
(mm2) 

(mm) 

(Sim) 

UT 4-MTD 

AU. ca. @gra Ill 
Ex:0 115=11E1 
KEMA 04ATEX2048 U / IECEx KEM 06.0027U 

Width. 

6.2 

41 

:LEP. 60947,7-1 

800 
32 / 4 

4 

26 - 10 

Solyi 

0.14 - 6 

0.14 - 1.5 

9 

M3 

PA 

VO 

Length 
57.8 

800 

UL /CUL 

600 
30 / - 

26-10 

-. 

0.14 -6 
014.1.5 

Height NS 35/7,5 
47.5 
Max. 9 (mm2) AWG 

0.14 - 6 

CSA 

600 

30/- 

26.10 

26 - 10 

(EC/ 
EN 60079-7 

690 

29/41/36! 
4 

26 10 

Forrule 
without / with plastic sleeve 

0.14 - 4 0.14 - 4 

0.14 - 1.5 - 

0.5 -2.5 

Ordering data 

Feed-through terminal block, for mounting on 
NS 35... 

4 

.Grournit 
YY111.1 stlartorp 

Terminal block, with integrated diode, conducting 
from left to right 

Conducting from right to loft 

Goldr 

Gray 

Blue 

*0'1,11/1# 

.reen44 
Gray 

Gray 

UT 4-MTO 

UT 4-MTD BU 

Order. vss., 
Pkt. 

3046184 50 

3046197 50 

AccessotieS2) 
, Grey :0:-.0-,1;si4-TWIN 

End cover sogmont, for covering multi-conductor Gray DS-UT 2,5/4 
terminal blocks when iwo-conductor terminal 
blocks are.aligned 

iii the bridge . 

56 PHOENIX CONTACT 

Partition plate, for visual and electrical separation 
of terminal groups, 2 mm thIck 

Iittte,ielj!C0 BS:1:a101;ere 
e p 

4,k 
contest r 

-7 - 

Test plug, consisting of: motel part for 
2.3 mm 0. socket hole end 
Insulating sleeve for MPS metal part Fled MPS-IH RD 

'Flee OB161' 

Warning sign far UT series Yellow 
, , , 

UniCarcl sheaf, for labelling the center and side grooves 

tac14''rearieir dente:send 'errio'groroviSS 

Gray ATP-UT-TWIN 

',Grey 

MPS-MT 

3030271 : 

3 40653,` 
3047183 

50 

50 

50 

50i 
' so 

12 to 
to 
50 

WS UT 4 

'$*$0*3n5'. 
UC-TM 6 (see page 479) 

ZEis'(doilifido 407); 

0201676 
3030996, 

3047332 
421)51)53A.,A 

10 

10 

10 

10 

10 

10 
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BATTERY CHARGERS 

Yuasa Smart Shot Automatic 12V 1.5 Amp 5 Stage Battery Charger 

Port No. YUA 1 201501 ciar 

Yuasa's Automatic 12V 1.5 Amp battery charger incorporates superior 5 stage 
charging technology. This high power unit provides error proof operation to fully 

charge sealed maintenance free and conventional lead acid batteries 

Provides up to 16 volts to enable recovery of sulfated batteries during 
pre-qualification stage 

28 day Charge Recycle - re-evaluates battery status for long term storage 

Designed to prevent overcharging 

AC power LED indicator 

Charging and float mode LED display 

Reverse polarity protection 

Spark-free operation 

Battery accessory leads and fused ring connectors 

Steel construction for durability 

3 year limited warranty 

included 

Yuasa Smart Shot 900 Automatic 12V 900mA Battery Charger 

Pori No. YUA 1 200901 

Yuasa's Automatic 900mA 12V battery charger is the industry's most powerful 
plug-in wall charger. Combining the latest technology and a host of user-friendly 
features, this compact, high-power unit provides optimum amperage return 

and is designed to fully charge and maintain conventional and sealed 

maintenance free batteries. 

Fully automatic three level charge cycle for effective charging 

Reaches 14.4 volts peak, then automatically switches to float 

Designed to prevent overcharging 

AC power LED indicator 

Charging and float mode LED display 

Reverse polarity protection 

Spark-free operation 

Durable construction for longer life 

Battery accessory leads and fused 
ring connectors included 

12 ft. output cord 

3 year limited warranty 
_ 
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A Practical Understanding 
of Lead Acid Batteries 

Lead acid batteries are relatively simple in design. 
Dissimilar metal plates are immersed in an electrolyte 
solution consisting of sulfuric acid and water. These 
are then insulated from each other with a permeable, 
non-conductive material, which allows the transfer of 
ions. The transfer of ions occurs during the discharge 
and recharge of the battery. Also occurring is the change 
in specific gravity or density of the electrolyte. During 
the discharge period, sulfuric acid is drawn from the 
electrolyte into the pores of the plates. This reduces 
the specific gravity of the electrolyte and increases the 
concentration of water. During the recharge, this action 
is reversed and the sulfuric acid is driven from the plates, 
back into the electrolyte, increasing the specific gravity. 

During the discharge, lead sulfate is being formed on the 

battery plates. Although this is the normal activity within 
the battery during discharge, a timely recharge is 

'required to drive out the sulfuric acid into the electrolyte. 
Without this recharge, the lead sulfate will continue to 

develop and become difficult if not impossible to 

breakdown during recharge. Once this advanced 
sulfation develops, permanent capacity loss or total 
failure of the battery is likely. Besides the sulfation 
concerns, many other detrimental actions are taking 
place inside the battery while in a discharged condition. 

The corrosive effect on the lead plates and connections 
within the battery is greatly increased due to the reduced 
specific gravity of the electrolyte. The corrosion of the 

plates will typically result in a gradual reduction in 

performance followed by battery failure. The corrosion 
associated with the inter cell connectors and the connecting 
welds will in many instances result in a sudden battery 
failure. The corroded connector may have sufficient 
integrity to support low drain accessories such as lights 
and instruments, but lack the necessary strength to 

provide the high discharge current required to start 
the vehicle. This corrosive effect can also dissolve the 

lead into solution, which in turn may compromise the plate 
insulators and result in micro shorts. Another condition 
that frequently occurs in a discharged battery is freezing. 
In a deeply discharged battery, the electrolyte has a 

reduced specific gravity and becomes a higher percentage 
of water than sulfuric acid. During this condition, the 
battery may freeze at temperatures as high as 32°F. 
The electrolyte in a fully charged battery will not freeze 
in temperatures down to -65°F. 

Deep discharge can be created by a multitude of 
conditions, but the predominant reason is neglect. 
During long periods of storage, the battery state of 
charge must be checked and maintained per the battery 
manufacturers recommendations. Other conditions that can 
drain the battery are inoperative or inadequate charging 
systems on vehicles, parasitic or key off drains, loose or 
dirty terminal connections, etc. Although many of these 
conditions can be corrected, often the problems you 
cannot correct may be overcome by a periodic charging 
schedule. You can establish a routine by which you check 
and charge your battery or choose to permanently attach 
a Yuasa Automatic Charger while the vehicle is not in use. 

When charging your battery, always refer to the 
instructions on both the battery and the charger. While 
maintaining your battery at a full state of charge will 
insure optimum life, overcharging may significantly 
reduce it. With a conventional type battery that offers 
access to the cell compartments, the periodic addition of 
distilled water may be required. Water loss is normal in 

these batteries through the process of electrolysis and 
evaporation. Low electrolyte levels that expose the lead 
plates to the air will result in permanent damage to the 

battery. Maintain the electrolyte levels above the 
minimum fill lines on the battery and at or below the 
maximum line. A sealed VRLA (Valve Regulated Lead 
Acid) battery should be maintained with the same care 
as a conventional type battery with the exception of the 
addition of distilled water. Sealed VRLA batteries 
have a predetermined quantity of electrolyte added at 
the factory or in the field using the acid bottle specified 
for the battery. Once activated, the battery is permanently 
sealed and must never be opened. 

A little bit of care and understanding of how your battery 
operates and is maintained will insure maximum service life. 
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Battery Basics and Safety 

About this book 

If you're, looking' for, more than-everyday information about batteries, -read on 

Maybe you're a retailer, the expert whose battery knowledge and Tecothmendations guide 

customers every day.- Perhap-s you are a service 'technician or dealer the person vehicle 

owners turn to with questions. Or maybe you're an enthusiast set on "knowing everything" 
about your bike and how to keep it running. 

Whatever your reason for wanting to boost your battery YUASA is pleased to provide 
this copy of the ultimate battery,book. 

It's filled with iri-de-ptki :information: how batteries work, maintenance and:installation tipS and bow, 
to -get-maiirribin.pawer and life from your!.:.batte(y.: We'll talk about chargers and testers 

course, we'll alsafillOu in on the Complete line`of YUASA batteries, chargers and accessories. 

About YUASA 

The first thing you need to know about batteries is YUASA. You might say that when it comes 

to powersports yehicle.batteries, we.,wrote.the book! .We'..re the largest manufacturer and distributor 

of small engine starting batteries in North America. 

If you purchased a motorcycle, snowmobile, personal watercraft, ATV, riding mower or garden 

tractor manUfactured in the U.S., chances are the battery that starts if was made by Yuasa. In 

fad, our batteries are original equipment in just about every major make of powersports vehicles. 

If you've bought a replacement battery for your powersports vehicle, most likely it was made by 

,Yuasa. Altogether, we manufacture approximately three million batteries a year for small 

engine starting applications at our Reading, Pennsylvania plant. 
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Battery Basics and Safety 

Features and Benefits 
Component Features Benefits, - 

Cast Grid Special Grid Design Severe vibration resistance & improved 
conductivity 

Active Material Proprietary Formulation Reduced shedding, maximum utilization, & 
long service life 

Pasted Plates Specified Thickness 
& Weight 

Ensures vibration resistance through 
precise compression & proper service life 
through specified active material balance 

Dried-Charged 
Plates 

Tank Formed & 
Dried Plates 

Properly dried plates in a sealed battery 
have a virtually limitless shelf-life, while 

still retaining 70-80% state of charge when 
filled with acid 

Top Lead 
Connections 

Through-Partition-Construction, 
Large Straps 

Shorter current path for increased 
electrical conductivity & higher starting 

currents, heavier parts for 
maximum durability 

Case-Cover 
Seal 

Thermal Bonded Plastic Air tight seal to prevent air ingress 
& acid seepage 

Terminal- Cover 
Seal 

Patented Poly-Seal 
Terminal 

Eliminates acid seepage, reduces 
corrosion, & extends battery life 

Case & Cover Polypropylene Superior resistance to gasoline & oil, 
impact resistant in extreme 

weather conditions 

Additive Sulfate Stop 
(Some models) 

Sulfate stop added to reduce the solubility 
of lead into the acid, which then reduces 

battery sulfation potential 

Yu Micron 

Separator Leaf Separator Polyethylene leaf with glass mat sheet 
bonded for compression to withstand 

severe vibration conditions 

YTX- 

Separator Absorbed Glass Mat Absorbs acid while creating cell compression 
for extreme vibration resistance 

Top Lead Alloy Calcium Alloy Increased weld strength & severe 
vibration resistance 

Vent System Valve & Flame Arrestor Valve relieves excess pressure to prevent 
flame arrestor frit prevents 

internal combustion 

_,High Performance Maintenance Fee - 

Grid System Computer-Designed 
Radial Grids 

Increased conductivity for higher starting 
wattage, increased vibration resistance 

Separator Puncture Resistant 
AGM Material 

High puncture resistant separator for increased 
service in high vibration applications 
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Battery Basics and Safety 

The Lead Acid Battery 
Let's look first at battery basics: what 
battery is and how it works. 

a Starting your vehicle depends on a battery. 

Technically speaking, the battery is an electrochemi- 
cal device that converts chemical energy to electrical 
energy. The first thing you notice inside a battery is 

the cells. Each cell has about two volts (actually, 
2.12 to 2.2 volts, measured on a DC scale). A 6- 
volt battery will have three cells. A 12-volt battery, 
six cells. 

Lead acid batteries are used as a power source for vehicles 
that demand a constant and uninterruptible source of 
energy. Just about every vehicle today does. For example, 
street motorcycles need lights that operate when the 
engine isn't running. They get it from the battery. 
Accessories such as clocks and alarms are battery-driven. 

Standard Features 
HEAT SEALED CASE TO COVER 
protects against seepage and 

corrosion - bonded unit gives extra strength. 

THRU-PARTITION CONSTRUCTION 
provides shorter current path with less resistance than 

"over the partition" construction - you get more 

cranking power when you need it! 

PATENTED pfT 

SEALED POST 
prevents acid 

seepage, reduces 

corrosion - extends 

battery life. 

-=-"-- SPECIAL 
ACTIVE 
MATERIAL 
is compounded to 

withstand vibration, 
prolong battery life 

and dependability. 

POLYPROPYLENE COVER 
AND CONTAINER 
gives greater resistance to gas and oil - 
and impact in extreme weather conditions! 

SPECIAL SEPARATOR 
provides high cranking power. 

SPECIAL GRID 
\DESIGN 

withstands severe vibration, 
assures maximum conductivity. 

HEAVY DUTY GLASS MAT 
resists shedding of active material even 

under severe vibration. 
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Battery Basics and Safety 

The cells consist of lead plates that are positive and 
negative charged. Inside the cell they're stacked alter- 
nately - negative, positive, negative. Insulators or sep- 
arators - usually fiberglass or treated paper - are 
placed between the plates to prevent contact. Cranking 
current increases as the plate surface area in the bat- 
tery increases - the more plates in a cell, or the larger 
the plates, the greater the current capacity (or flow of 
electricity). Typically, capacity increases as the amount 
of active material increases in the battery. 

The alternate plates in each cell are connected at the 

top into two groups, one positive and one negative. 
Each cell's groups of plates are then connected in series 

- positive to negative - to those in the next cell. 

Basically, that's the internal hardware. Next, a solution 
of sulfuric acid and distilled water - the electrolyte - is 

added. And the action starts. A reaction between the 

lead plates and the electrolyte sets off a chemical 
change. This in turn creates the electrical charge in a 

battery. 

That's the process, in a nutshell, that makes every battery 
work. So, are all batteries the same? 

Obviously not. Actually, there can be a number of differ- 
ences, and they go far beyond things like box size or 
terminal location. That's true for different brands, as well 
as for different lines produced by the same manufacturer. 
Take two types of YUASA batteries, for example: our 
Conventional and Yu Micron batteries. 

IINTS-TO 

A,batterY converts chemical energy, to eleatrical energy: 

Each cell has 'approximately 2 volts:-',Z aelli for a 6 -volt` battery, 6 cells 
for a 12-volt battery. - 

What's different? First there's cranking power: Yu Micron 
has more because Yu Micron batteries boost plate surface 
area with thin, high-tech separators that make room for 
two extra plates in each cell. Yu Micron also has a special 
intercell connector that minimizes resistance to further 
maximize power. It has a special glass mat that resists 
vibration damage. 

Just for the record, let's state how the Conventional and 
Yu Micron batteries aren't different: they're both lead-anti- 
mony batteries, for openers (other batteries in YUASA's 
line, including the Yu Micron CX, use lead-calcium tech- 
nology). They have certain things in common that we 
think should be part of every battery: like sealed posts to 
resist corrosion, tough polypropylene covers and contain- 
ers, and heat sealed construction for a strong, bonded 
unit. And both share certain design features, like special 
separators and through-partition construction. 

Now, does all this mean Yu Micron is automatically a bet- 

ter choice than the conventional battery? Of course not. 

It all depends on what you need to do. Some of the 
Yu Micron features might not be a big deal to a lawn trac- 
tor owner, but a feature like our unique cover design 
that minimizes electrolyte spillage is going to be really 
important to the guy on a watersport vehicle or ATV. 

Each YUASA line of batteries has its unique features 
that account for differences in price and differences in 

performance - and that's what makes it the right battery 
for a particular vehicle. Buy what you need. Don't 
pay for what you don't need. 

-Inside each cell are electrically charged positive' and negative lead 
plates, isolated from each other by 'separators. ' 

-1 Chemical action between plates and electrolyte creates an 
electrical charge. 

Cuirent is the flow of electricity. 
p+, 
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Battery Basics and Safety 

The YUASA battery line... 
The right battery for the right job - that's where it all starts. YUASA's comprehensive line has the right small engine 
starting battery... whatever the vehicle, however tough the application. 

YUASA's Conventional Battery 

YuMicron 

srgi;41-, !t2 

YUAS114. 

The industry standard for motorcycles, snowmobiles and riding 
mowers, our Conventional Battery is anything but conventional. 
This workhorse is engineered to protect against seepage and corro- 
sion... withstand vibration... and deliver high cranking power, even 
when the weather's dealing its worst. It's the rugged, reliable and 
dependable battery that customers are looking for! 

These features are built into our conventional manifold vented battery... 
and every battery in the YUASA line: 

O Patented separators provide high cranking power 
o Through-partition construction delivers 

maximum power 
Unique sealed posts resist corrosion - for longer 
battery life 

o Polypropylene cover and container resist damage 
from gas, oil, impact 

o Heat-sealed, bonded unit construction protects against 
seepage and corrosion 

Personal watercraft, snowmobiles and ATVs make special demands - 
and YUASA's YuMicron Battery meets them head-on. The high-tech, 
power-boosting design also makes YuMicron ideal for accessory-laden 
touring bikes and modified machines. 

Heavy duty glass mat resists vibration damage 
o Special thin YuMicron Separator packs in extra plates, 

delivers up to 30% more cranking power than conventional types 
o Through-the-wall intercell connector minimizes internal 

resistance, maximizes power 
O Sulfate Stop curbs plate sulfation - and provides longer life 
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Battery Basics and Safety 

Yu Micron CX 

TryijASA 

For top power, less maintenance and longer life, Yu Micron CX is the 
battery of choice. The first motorcycle battery built on lead-calcium 
technology, Yu Micron CX is specially designed for today's big, complex 
machines, where higher cranking power is a must. It delivers all the 
features of the standard Yu Micron - plus... 

Unique CX design for higher cold cranking amps 
O Lead-calcium technology reduces water loss - and 

servicing - by 66% compared to lead antimony 
* And, CX substantially reduces self-discharge - for 

longer time between charges 

Sealed (MF) VRLA and High Performance 

Sealed (MF) VRLA (Valve Regulated Lead Acid) means a battery 
that's perfect for people who have better things to do than battery 
maintenance! Our permanently sealed VRLA battery never needs 
refilling; however, it still needs periodic charging. Ideal for motorcycles, 
scooters, ATVs, riding mowers and personal watercraft. 

o Spill-proof design means virtually no possibility of leaks 
Advanced lead-calcium technology pumps up 
starting power 
Sulfation retardant dramatically reduces battery-killing 
plate sulfation 
And, sealed VRLA batteries hold voltage 
longer and need less charging in standby or storage mode 

o High Performance version provides greater cranking 
power with 12 extra plates per battery 
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Battery Basics and Safety 

Battery Safety 
As with anything, with batteries you have to know what 
you're doing. Batteries can be dangerous. But they don't 
have to be if some simple safety precautions are followed. 

Basically, working with batteries poses two hazards: 
potentially explosive gases that are given off during 
charging, and sulfuric acid, which is very corrosive. 

Here's an 8-point list that'll help keep those 
hazards under control: 

1. ABSOLUTELY NO SMOKING, SPARKS OR OPEN 
FLAMES AROUND BATTERIES. Batteries can produce 
hydrogen and oxygen; if they ignite the battery can rupture. 

2. On conventional batteries, loosen vent caps when 
charging and ventilate the entire charging area. A 
build-up of hydrogen and oxygen levels in the battery 
- or in the room where it's being charged - can create 
a hazard. 

3. If a battery feels hot to the touch during charging, 
stop charging and allow it to cool before resuming. 
Heat damages the plates, and a battery that's too hot 
can rupture. 

4. Never put the red sealing cap back on the 
battery once you take it off. If you do, 
gases trapped inside can explode. Make 
sure the vent tube isn't kinked or blocked, 
for the same reason. 

5. Properly connect charger to battery: positive to 
positive, negative to negative. Unplug the charger or 
turn it off before you disconnect the leads; that cuts 
down on the chance of sparks. 

6. Always wear eye protection, protective gloves and 
protective clothing. 

7. Clean up acid spills immediately, using a water 
and baking soda solution to neutralize (1 lb. baking 
soda in 1 gal. water). 

8. Make sure acid container is clearly marked and 
the work area is well lighted. 

If sulfuric acid is swallowed or splashed in 
the eyes, take immediate action. While the 
diluted sulfuric acid used as electrolyte can burn the 
skin, this type of injury is generally less serious. 
Sulfuric acid in the eyes can cause blindness. Serious 
internal injuries or death can result from ingesting sul- 
furic acid. 

Antidotes: 
External - flush with water. 
Internal - drink large quantities of milk or water, 

followed by milk of magnesia, vegetable oil or 
beaten eggs. Call a poison control center or 
doctor immediately. 

Eyes - flush for several minutes with water, get 
immediate medical attention. 

POINTS TO REMEMBER 

Ventilate baftery, charging area. 
O Charging gives off gases - no smoking, sparks or flames. 
ri Safety glasses or face shields protect against eye damage. 

Acid swallowed or in the eyes requires immediate antidotes and 
medical care. 

0 All safety considerations are important... review them frequently. 
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Selecting the Proper Battery 

Selecting and Installing a 
New Battery 

Selecting the right battery is an important decision. 
You'd be amazed how often the "problem" with a battery 
is that it's the wrong one for the application. 

To make doubly sure you're on track, you'll need one of 
two things - either the latest YUASA Battery 
Specifications and Applications book, or the original 
equipment (OE) microfiche. Of course, you can always 
go to the old battery you're replacing. The trick, though, 
is to make sure it's the original. Otherwise, you may be 

simply repeating the same problem that caused the bat- 

tery to need replacing. 

OK, let's say you're replacing the battery on an '81 

Kawasaki -a KZ1000-C Police, 1000cc. 

Referring to the YUASA Battery Specifications and 
Applications book, you first look under the Kawasaki 
listing. Then find the right engine size - 1000cc, where 
you find the KZ1000-C Police. You're looking for an '81, 
so the place to be is '80 to '81. The chart on this page 

shows what it looks like. 

If this were a sensor-equipped battery - which it isn't - 
the applications book would mark it with a footnote (t). 
That tells you to order it with a sensor. 

What's the right battery? You'll see there are three of them: 

a High Performance Maintenance Free YTX2OHL-BS, a 

Maintenance Free VRLA YTX20L-BS, and a YuMicron 
YB16L-B battery. Any of these will do fine. If your 
machine has increased compression modifications to the 

engine, for example, you might want the additional 

cranking power. And if the added benefit of never 
adding water again appeals to you, go with the High 
Performance Maintenance Free or the Maintenance Free 
VRLA style batteries. 

A few words of advice: always double-check that you 
have the right battery for your application before you 
charge and install it. If you have any questions, check 

out our website at www.yuasabatteries.com or 
contact us toll free at 1-866-431-4784. 

Warning: In the event you want to 
upgrade to a sealed VRLA battery, 
please ensure you have the proper 
charging voltage. Always refer to your 
service manual. 

f' T 
AN....,,,,,,, 

High 
Maintenance 

cc Model year 
Performance 

Free YuMicron Conventional 
Maintenance 

Free 
VRLA 

KAWASAKI - - 
1000 1Q1000-P Police '02-'03 YTX2ORL-BS YTX201 -BS - 

K11000-P Police 1201 YTX2OHL-BS * YD201. BS * YB18L-A - 

- - 121000-C Poke ,`-' ;'80 -'81: YD2OHL-8S* YDr201.-BS * YB16t-B 

r21000-C Police, 21-R 76-79 YfX14AHL BS - YB14 -A2 - 

K21000, LTD 77-10 Y1X14Alit-8S Y8141. A2 - 

K2100BE ST, Shaft '79-10 902001 BS* YTX201-6S 1161-6 - 

121000-G Classic 10 9TX14411 BS Y8141 A2 - 

K21000, LTD, CSR 11283 YTX2001 BS* YTX201-8S * Y8181 -A - 

1C11000-R Replica 12-13 91X20141 BS* 91X201 BS * 1181-A - 

Z1000 '03,04 - Y1X9 BS - - 

POINTS TO: REMEMBER 

Check current Applications Book or microfiche for right replacement battery. 

There may be two or more "right" batteries -- choose by performance needs. 

Double check numbers before activation and installation. 
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About Sensors 

Selecting and Installing a 
New Battery 

Many of today's motorcycles use batteries equipped 
with sensors. They're either built in the battery, or 
packed with it. 

A sensor is a "low fuel" warning light. It tells you when 
you're getting low - in this case, on electrolyte. The 
sensor causes a warning light to flash, signaling that 
it's time to add water to the battery. The cutaway views 
below show what a sensor looks like. 

Sensors are sort of particular: they don't go with just 
any battery. Which means it's important to replace the 
old battery and sensor with the correct YUASA sensor 
battery listed in the applications book. So, sensor rule 

one is this: replace both battery and sensor at the 
same time. 

"But the sensor's original equipment," you say. Doesn't 
matter. Being OE doesn't mean it 's OK in another man- 
ufacturer's battery. In fact, OE sensor plugs vary consid- 
erably in length, size and diameter. A plug that's too 
long can short out a battery and mess up the electrical 
system. If the plug's short, the warning light will flash 
way too early. 

Note, too, that even YUASA's sensor batteries are not 
interchangeable; they have different vent locations, sen- 
sor wire lengths and diameter of cylinder connectors. 

CUT-AWAY VIEW OF SENSOR 

POINTS TO REMEMBER 

J Replace battery and sensor at same time. 
Original equipment sensor isn't "OK" for a nevibattery. 
Sensor batteries and sensors are not interchangeable - check 
Applications Book. 
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Selecting and Installing a 
New Battery 

Battery Activation for Conventional and Yu Micron Types 
Sealed at the factory, a new YUASA battery has an 

indefinite shelf life as long as it remains sealed, with 
the red cap in place, and is stored at room tempera- 
ture. Once it's unsealed, a battery should be activated, 
charged and installed. The plates of an unsealed, 
uncharged battery begin to oxidize. That makes it 
more difficult to charge later. (We talk more about 
sulfation later in this book.) And if it's charged and sits 

around, it starts to discharge and sulfate; how fast 
depends on temperature. 

Here are the steps for activating most batteries, 
including YUASA's Conventional, Yu Micron, Yu Micron 
CX. (Sealed VRLA - YT or YI - batteries are activated 
differently, see page 26.) 

Activating Standard Batteries 

1. Right before adding electrolyte, remove 
filling plugs. Also remove the sealing tube - the red 

cap - and throw it away. (Putting this cap back on after 
the battery's filled with acid can cause an explosion.) 

2. Place battery on a 

level surface. Fill battery 
with electrolyte (a sulfuric 
acid dilution with a specific 
gravity of 1.265). Do not 

use water or any other liquid 
to activate. 

Electrolyte should be between 60°F and 86°F before 
filling. Fill to UPPER LEVEL as indicated on battery. 

NOTE: Never activate a battery on the vehicle. 
Electrolyte spillage can cause damage. 

3. Let battery stand for at least 30 minutes. 
Move or gently tap the battery so that any air bubbles 
between the plates will be expelled. If acid level has 
fallen, refill with acid to upper level. 

4. A battery must be completely charged before 
installation. Charge for three to five hours at the current 
equivalent of 1/10 of its rated capacity found in the 

Yuasa Applications Book. 

Rated 
Capacity 

YUMICRON Battery Specifications 

CAPACITY 

(101-1-R) 

DIMENSIONS - INCHES 

. 1±1/16 IN) . 

YB2.5L-C 

YB2.5L-C-1 

YB3L-A 

YB3L-B 

YB4L-A 

YB4L-B 

YB5L-B 

2.5 3 3/16 

2.5 3 3/16 

3 

3 

4 

4 

5 

3 7/8 

3 7/8 

4 3/4 

4 3/4 

4 3/4 

2 3/4 

2 3/4 

2 1/4 

2 1/4 

2 3/4 

2 3/4 

2 3/8 

4 1/8 

4 1/8 

4 3/8 

4 3/8 

3 5/8 

3 5/8 

5 1/8 

5. During charging, batteries can spit electrolyte out 
the open vent. Take care to loosely refit vent caps. 

6. Check during 
initial charging to see 

if electrolyte level has 

fallen, and if so, fill 
with acid to the 
UPPER LEVEL. After 
adding, charge for 
another hour at same 

rate as above to mix 
water and acid. Note: this is the last time electrolyte 
should be added, but distilled water should be added 
as required. 

7. When charging's done, replace plugs 
firmly. Do not apply excessive pressure. 
Finger tighten only. Do not over-tighten. 

8. Wash off spilled acid with water and baking soda 
solution, paying particular attention that any acid is 

washed off the terminals. Dry the battery case. 
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The Discharge - Charge Cycle 
As we mentioned earlier, an electrochemical action and the chemical 
within the battery produces electricity. To understand 
it, let's look inside a battery again: you'll see cells 
made up of lead plates. Some plates are positive 
charged. Others are negative charged. There's also 
the electrolyte - a sulfuric acid solution that conducts 
the current. It sets off the chemical process that takes 
place in the battery. 

So what goes on when a battery discharges? 

The electrolyte reacts chemically with the lead plates - 
and it's not exactly a match made in heaven: it turns 
them into lead sulfate. If sulfate reminds you of sulfa- 
tion, you're right on target: this build-up of sulfate 
crystals is exactly what battery-killing sulfation is. 

In the process, the electrolyte - which contains hydrogen, 
sulfur and oxygen - gives up its sulfur and some of its 

oxygen. The electrolyte turns to water. Now you 
know why a discharged battery - filled with water 
instead of electrolyte - can turn into an ice block when 
the temperature drops even into the 20s. On the other 
hand, a properly-charged battery won't freeze until the 

mercury gets way down in the minus range. 

The chemical process causes free electrons to slowly 
gather on the negative plates. They just hang there 
until a load is placed on the battery -a light or starter's 
switched on - which causes a swarm of electrons to rush 
to the positive plates. 

If the chemical process just went on and on, 
unchecked, the lead plates would soon turn totally to 
lead sulfate, the electrolyte would become pure water, 

and electrical activity inside the bat- 
tery would come to a standstill. It's bad for a battery. 
So is allowing a battery to remain discharged for a 

prolonged period. Recharging becomes hard or 
impossible. 

The good news: except in extreme cases, the process of 
discharging can be reversed. You work that magic by 
putting a larger voltage on the battery - for example, 
14v on a 12v battery. That's charging. 

Here's what goes on when a battery charges: 

The electrical charge flowing back in causes the lead 
sulfates to send their sulfate back into the electrolyte. 
As a result, both the electrolyte and the plates return to 
their original composition. 

You'll notice bubbles in an actively-charging battery. 
That's called gassing. It occurs because hydrogen and 
oxygen gases are liberated as the charging current 
breaks down the water. 

Several things are actually happening here. Thee 
process breaks down water into hydrogen and oxygen 
vapor, which escapes out the vent tube. You have to 
replace that loss. Add distilled water to each cell after 
charging. Then give the battery a "mixing charge" for 
another hour. The hydrogen and oxygen gases that 
are given off can also build up pressure in the battery - 
which is why batteries are vented, and why the vent 
tubes can't be bent or blocked. Very importantly, 
hydrogen and oxygen are very explosive. It bears 
repeating that sparks, flames and cigarettes around 
charging batteries can be a one-way ticket to trouble. 

7 Deep discharge or prolonged discharge leads to harmful sulfation. 

A discharged battery freezes much faster than a charged battery. 

1 Charging can reverse discharging. 

r! Charging gives off hydrogen and oxygen, which are explosive: 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 297 of 381



2 

17: 

Eal 

Inspecting, Testing 
and Charging 

Reasons for Self-discharge 
Batteries have a natural tendency to discharge. There 
are a number of reasons why: self-discharge, high 
temperatures, drain from electrical accessories on a 

vehicle, and short trips that aren't enough to recharge 
the battery. 

of 130°F are battery-killing. Been in a closed-up garage 
or storage building on a hot summer day recently? In 

many parts of the country, it's no trick for inside tempera- 
tures to reach that. 

Accessories: Electrical accessories on some of today's 
newer and bigger bikes - clocks and computer memory, 
for example - will discharge the battery continuously, 
even when the ignition's off. The drain can be consider- 
able. You can find out the drain, in milli-amperes, by 
disconnecting the negative terminal and putting a multimeter 
in line. It should look like this: 

Checking Current Drain 
Negative 
Battery 
Cable 

Self-Discharge: Self-discharge goes on all the 
It's a battery fact of life that they get weaker from "just sit- 

ting." How rapidly batteries self-discharge depends, first 
of all, on battery type. Lead-calcium batteries, such as 

YUASA's CX, YT, YI, discharge more slowly than conven- 

tional batteries. At room temperature lead-calcium dis- 
charges at 1/300 volt per day. Conventional lead-anti- 
mony batteries discharge at 1/100 volt per day. 

Temperature: Outside temperature plays a big part, 
too. As the mercury goes up, batteries discharge faster. 

Particularly in hot climates, that can mean trouble: every 
18°F doubles the discharge rate, so a battery at 95°F 
discharges twice as fast as one at 77°F. And temperatures 

time. 

4,; 104°F 

a 

w 77°F 

E 

32°F 

Days 5tOred 
From 100% Charged to 100% Discharged 

0 100,:2C6 ,.300..:400' 5(X) 600 700 800 ,900 1000 

1111 Lead-Antimony 0 Lead-Calcium 

Motorcycle 
Battery 

Keep in mind that at the same time accessories are draw- 
ing on the battery, the battery's self-discharging, too. The 
charts below show how fast a battery is discharged by 
self-discharge and by current drain: 

Multimeter 

Approx.,Number of Days From100% 
, Charged to 100% Discharged 

emperature'''117 
- A 

Battery Battery 

104 °F 

77°F 

32°F 

100 Days 

200 Days 

550 Days 

Current 

- Discharging 
Ampere` 

7 mA 

10 mA 

15 mA 

20 mA 

30 mA 

Drain orso-in 

300 Days 

600 Days 

950 Days 

Days from Days From - 

100% Charged to 100% Charged to 
50% Discharged .100% Discharged 

60 Days 

42 Days 

28 Days 

21 Days 

14 Days 

119 Days 

83 Days 

56 Days 

42 Days 

28 Days 
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12 Days x 0 030 Amps x 24 Hours = 8 64 AH 

8 64 AH - 20 AH (Y50-N181-A) = 43.0% Available Capacity 

PLUS (+) 

12 Days - 200 Days to 100% Loss = 6.0% Available Capacity 

Current Drain 40.0% Available Capacity 

Self-discharge +6.0% Available Capacity 

Loss in 12 Days 49.0% Available Capacity 

Let's see what happens as the two work together to 
discharge a battery: 

The battery, starting out 100% charged, has a 30mA 
discharge rate from electrical accessories on the 
motorcycle. 

At an average outdoor temperature of 77°F a lead- 
antimony battery loses about half its capacity in only 
12 days due to the combination of self-discharge and 
current drain. In another 12 days, it's completely 
dead. In other words, it doesn't take long for the dou- 
ble whammy of self-discharge/accessory drain to 
knock out a battery for good. 

If current drain is measurable when the motorcycle is 

turned off, you can do one of two things: disconnect 
the battery when the vehicle is in storage, or charge the 
battery every two weeks to a full charge. However, 
cycling - or continually recharging the battery - will 
shorten its life. Check the battery's condition with 
either a hydrometer or voltmeter (or a multimeter). The 
section on Testing a Battery has details. 

Short Trips: What if you use the vehicle now and then - 
a couple of times a week for errands, or even daily for 
a short trip to work? 

You can't assume that occasional use or 
short trips (under 15 or 20 miles) will keep 
the battery charged. In fact, they're probably going 
to add to drain, because the bike's charging system 
doesn't have enough time to make up for losses from 
normal starting and self-discharge. You're going to 
have to charge the battery more often. Maybe every 
month or so, depending on temperature. 

Does the surface the vehicle's parked on, or a battery's 
sitting on, contribute to how well it holds a charge? 
You sometimes hear "experts" say parking on concrete 
will accelerate discharge. Bet them it's not so. Then 
collect. Concrete, macadam, wood, dirt, stones, sand 
- makes no difference. A battery discharges at the 
same rate, no matter what surface it's on. 

And here's a hint: if a battery suddenly dies and there's 
no apparent reason for it, check the electrical system 
before you buy a new battery. One of life's little let- 
downs is to shell out dollars for a new battery when 
you didn't need to - and then still have the problem. 

POINTS TO REMEMBER 

O Conventional lead-cintimony batteries discharge @ 1/100 volt per day. 

Lead-calcium batteries discharge more slowly @ 1/300 volt per day. 

Higher temperatures mean faster discharge. 

Temperatures over 130°F kill batteries. 
7 Self-discharge and short trips cause drain. 

1:1 The more electrical accessories you add to a bike, the greater the 
current drain. 
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Ampere-Hour and Cold Cranking Amps 
There are two battery ratings you need to know: 
capacity, or ampere-hour rating, and cold cranking 
amps, or cold start rating. 

Ampere-hour rating (in the YUASA Applications book 
it's abbreviated as AH) is a battery's ability to deliver 
current for an extended period of time. Because low 
temperatures slow down the chemical reaction inside a 

battery, a battery will have a lower ampere-hour rating 
in cold temperatures than in warm ones. 

Most small engine batteries are rated at 10 hours. That 

says they have to last at a given discharge rate that 
long. A 14 ampere-hour battery, for example, 
discharges at a rate of 1.4 ampere-hours for 
10 hours. At this point, cell voltage has dropped to 

1.75v per cell (10.5v for a 12v battery, or 5.25v for a 

6v battery). Usually, the larger the plates, the greater 
the ampere-hour rating. 

Cold start rating - the high rate or the cold cranking 
amps, abbreviated C.C.A. in the YUASA applications 
book - tells how well a battery can be expected to 
stand up to low temperatures. This rating depends on 
the number of plates and their surface area. The rat- 
ing's arrived at by discharging a cold (0°F) battery at a 

high rate - for example, 150 amperes - while dis- 
charge is monitored with a voltmeter. 

Generally, as displacement per cylinder increases, so 

does the cranking current - but since starting systems 

differ by model and manufacturer, the best advice is to 

check the application book for OE replacement. If a 

special application demands higher cranking power, 
select an appropriate alternate unit from the YUASA 
battery line. Once again, match battery features to 
needs. Cold start rating is important in a snowmobile. 
A lawn tractor owner probably doesn't care... unless 
he plows snow, too. 

:POINTS TO REMEMBER 

71 Capacity or, ampere-hour rating: a battery's ability to discharge current 
over time: 

E.1 Cold cranking amps me sure battery high rate performance in 
cold weather. 

Inspecting a Battery 
It's good policy to always inspect a battery before you 

test it. Here's how: 

1. Make sure the battery 
top is clean and dry. That's 

not just because of looking 
pretty: a dirty battery actually 
discharges across the grime on 

top of the case. Use a soft 
brush and any grease-cutting 
soap or baking soda solution. 
Make sure plugs are finger tight 

so cleaning materials don't get into cells and neutralize 
the acid. 

2. Inspect battery terminals, screws, clamps 
and cables for problems: breakage, corrosion or 
loose connections. Clean the terminals and clamps with a 

wire brush and coat terminals with no ox grease. 

3. Inspect case for obvious damages such as cracks 

or for leaks; look for discoloration, warping or raised 
top, which may indicate that battery has overheated or 
been overcharged. 
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4. Check electrolyte level 
and add distilled water if 
necessary. Don't add acid - 
only water. Before any tests, 
charge the battery so the water 
and electrolyte mix. 

5. Check the vent tube. Make sure it's not kinked, 
pinched or otherwise obstructed. On a motorcycle, it 
should exit away from the drive chain and from below 
the swing arm. Small cuts in the tube near the battery 
vent are OK; they're an "emergency escape" for gas in 

case the tube becomes obstructed. 

POINTS TO REMEMBER 

Inspect before you test. 
0 Dirt on top of case causes discharge. 

Look for obvious damage to battery and connectors. 
0 Add water if electrolyte is low 

Make sure vent tube is clear. 

Battery Testing Devices 
How much of a charge does a battery have? There are 
two easy and reliable ways to find out: 

1) a hydrometer, which comes in floating ball and 
calibrated float types, or 
2) a voltmeter (or multimeter, which gives DC voltage 
readings). 

Which is best? 

If you're choosing between two hydrometers, 
opt for the calibrated float type. It gives you an 
exact specific gravity reading (that is, the density of the 
electrolyte compared to water); that's much more accurate 
than floating balls. For readings on calibrated float and 
floating ball hydrometers, see "Methods of Checking 
Battery Condition" chart on the next page. 

A voltmeter or multimeter can be used where a hydrometer 
can't. Most sealed VRLA or low maintenance batteries 
have to be tested with a voltmeter. 

Hydrometer 

Yuasa 
Multimeter 

Battery testing requires a voltmeter that can 
measure DC voltage. Remember to always connect 
a voltmeter parallel to the circuit being tested, observing 
polarity; otherwise, the pointer will travel in the wrong 
direction. It's a good idea to periodically check a 

voltmeter against another one of known accuracy. 
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Battery Testing 
There are two types of battery tests: unloaded and 
loaded. An unloaded test is made on a battery without 
discharging current. It's simplest and most commonly 
used. If you need a precise reading, loaded testing is the 

answer. It's more accurate. 

UNLOADED TESTING: Check charge condition using 

either a hydrometer or voltmeter. With a voltmeter, 
voltage readings appear instantly to show the state of 
charge. Remember to hook the positive lead to the 

battery's positive terminal, and the negative lead to the 

negative terminal. 

A hydrometer measures the specific gravity of each cell. 

The specific gravity tells the degree of charge; 
generally, a specific gravity of about 1.265 to 
1.280 indicates a full charge. A reading of 1.230 
to 1.260 indicates the battery should be charged before 
testing. The chart below shows the charge level as 

measured by syringe float hydrometer, digital voltmeter 
and five-ball hydrometer. " MeibilHIS 

°-% State of S Inge,,;: .Digital, :, ' 5 -Ball 
- Charge- Hydrometer Voltmeter' 'Hydrometer 

100% Charged 

w/Sulfate Stop 

100% Charged 

75% Charged 

50% Charged 

25% Charged 

0% Charged 

1 280 

1 265 

1 210 

1.160 

1.120 

less than 1.100 

12.80v 

12.60v 

12.40v 

12.10v 

11.90v 

less than 11.80v 

15 Balls Floating 

4 Balls Floating 

3 Balls Floating 

2 Balls Floating 

1 Balls Floating 

0 Balls Floating 

A battery's specific gravity changes with temperature. 
Ideally, readings should be taken at 77°F. Is it really 
going to matter if you're off a couple of degrees one way 
or another? Probably not. If you're working somewhere 

that's uncomfortably hot or cold, it's time to use the old 
conversion factors: add .001 to the specific gravity read- 
ing for each 3°F above 77°F or subtract .001 from the 
specific gravity reading for each 3°F below 77°F. Cell 
voltage can be found by adding .84 to the specific gravity. 

Note, too, that YUASA's "Sulfate Stop," a chemical addi- 
tive that increases battery life by drastically reducing sul- 

fate buildup, changes the specific gravity readings; they'll 
be higher than with ordinary batteries. 

Test sealed VRLA types with a voltmeter or 
multimeter. If the stabilized open circuit voltage is 

below 12.5v, the battery needs charging. For a stabilized 
open circuit reading, first allow the battery to remain in 

an open circuit condition for at least 1 - 2 hours. 

LOADED TESTING: There are two types of loaded tests 

for motorcycle batteries. You'll need a voltmeter or multi - 
meter. 

Low-load test: Basically, this means turning on the 
bike's lights and taking a voltage reading at the battery. 
Remember, hook positive (+) to positive (+), negative (-) to 
negative (-). The battery in a 12v system should have at 
least 11.5v DC with the lights on. A 6v system should 
have at least 5.75v DC. If voltage drops below these lev- 
els, it's time to charge. 

High-rate discharge test: This is the best test of bat- 
tery condition under a starting load. Use a load testing 
device that has an adjustable load. Apply a load of three 
times the ampere-hour rating. 

At 14 seconds into the test, check battery voltage: a 

good 12v battery will have at least 10.5v, and a good 6v 
battery, at least 5.25v. If the reading's low, charge. 

POINTS TO REMEMBER 

[11 Use a voltmeter or hydrometer to test state of charge. 
In extreme cold or heat, you'll have to adjust hydrometer readings. 
Battery can be tested with or without electrical load applied. 

El Unloaded testing is simplest. 
Applying a load and reading voltage at battery is more accurate. 
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Chargers and Charging 
There's a simple rule of thumb about batteries, and if 
you're a dealer or a mechanic, you know that people 
ignore it all the time: for a battery to operate the way it's 
supposed to, it has to be fully charged before it's used... 
and kept fully charged throughout its life. 

A charger basically brings a new battery, or a battery 
that has been discharged, to full capacity. Plugged into a 
wall socket, it sends direct current, flowing in the opposite 
direction of the discharge, into the battery. 

Charging actually reverses the destructive chemical 
process that goes on as a battery discharges: the lead 
plates and electrolyte, which were being transformed into 
lead sulfate and water, are restored to their original 
composition. If a battery has been damaged - for 
example, it's badly sulfated, or the plates have been 
damaged from overheating or freezing - it may not 
accept a charge. 

TYPES OF CHARGERS: There are five basic types of 
battery chargers. With all of them, hook the positive 
charger lead to the positive battery terminal, and the 
negative to the negative. Some chargers on the market 
deliver a low charging voltage that can't fully charge the 
battery; avoid them if you're buying a charger. A 12 
volt, 900 mA charger will meet most needs. 

Of course, too much of a charge can be a problem, too - 
it can "cook" a battery. For small engine starting batter- 
ies, don't use a charge greater than 2 to 2.5 amps for 
maintenance purposes. A badly discharged battery with 
very high internal resistance may never accept a charge 
from a standard charger. It would then require special 
charging equipment. 

ALWAYS OBSERVE PROPER SAFETY PRECAUTIONS 
WHEN CHARGING BATTERIES 

TRICKLE CHARGER: This is the charger a consumer - 
as opposed to a battery retailer or garage - will usually 
have. It charges the battery at a fixed rate. Different 
ampere-hour batteries have different charge rates. For 
most motorcycle and other small engine start- 
ing batteries, charge them at 1/10 of the 
rated ampere-hour values in the Yuasa 
Applications Book, see example on page 12 for ratings. 

Battery voltage increases with the amount of 
charge. Find charging time for a completely discharged 
battery by multiplying the ampere-hour rating by 1.3 
when charging with standard current. The chart on page 
21 shows the approximate time needed to fully charge 
lead-antimony batteries using a trickle or taper charger. 

The chart on page 32 shows the approximate time needed 
to fully charge sealed VRLA batteries. 

Test the battery during charging, and continue charg- 
ing until all cells are gassing. Use either a voltmeter 
(or multimeter) or hydrometer. The specific gravity of 
the electrolyte in all cells in a fully-charged battery 
should come to at least 1.265 in a conventional bat- 
tery and 1.280 in a Yu Micron and sealed VRLA battery 
with Sulfate Stop. 

#`111 0:ClatE) 

-Electrolyte Temperature 
State 

of 80°F 5 40°F1 

Charie CX & CX & 

YuMiiron Conventional YuMicron Conientional 

Hydrometer 

1.27/ 

1.22/ 

1.26/ 

1.21/ 

50% 1.17/ 1.16/ 

1.28/ 

1.23/ 

1.18/ 

25% 1.13/ 1.12/ 1.14/ 
1.14 1.13 1.15 

- 

0% 1.11/ 1.10/ 1.12/ 1.11/ 
or less or less or less 

1.27/ 

1.22/ 

1.17/ 

1.13/ 

or less 

During charging, check the electrolyte level periodically 
and add water - preferably distilled - to keep the 
electrolyte level up to the line. If the battery 
becomes hot to the touch, stop charging. Resume after 
it has cooled. 

Note that permanently sealed batteries - YUASA's 
sealed VRLA battery, for example - generally can be test- 
ed only with a voltmeter or multimeter. These batteries 
are fully charged when the voltage peaks and then 
begins to fall. 

Unless using an automatic 
charger, do not hook a 
battery to a trickle charg- 
er and leave it unchecked 
for longer than overnight. 
After about eight hours maxi- 
mum, careful monitoring is 
required. 

Caps need to be replaced finger 
tightened after charging's done. 
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TAPER CHARGER: Similar to the trickle charger, the 
automatic taper charger charges at a fixed voltage. As 
the battery's voltage increases with the amount of charge, 
the current drops accordingly. 

A drawback of both the automatic taper and trickle 
chargers is speed... they don't have it. As the chart on 

page 21 shows, it can take days to bring a discharged 
battery up to 100%. Here, too, check batteries for over- 
heating as they charge. 

CONSTANT CURRENT CHARGER: A professional- 
quality charger, the constant current makes charging 
simple. It maintains a constant supply of current to the 

battery at all levels of charging. You select the charging 
current. As the battery voltage increases with the amount 100% 13.Ov 12.7v 12.6v 

of charge, this charger automatically increases the charging 75% 12.8v 12.5v 12.4v 

voltage to maintain the current output. 50% 12.5v 12.2v 12.1v 

12.0v 11.9v 

11.9v or less 11.8v or less 

standby modes. When battery voltage reaches a speci- 
fied low level, the charger/maintainer then delivers a full 
charge. Then when the battery gets to the specified volt- 
age, it automatically drops to a float charge. 

HIGH RATE CHARGER: Not for use with small engine 
starting batteries. They force a high current into the bat- 
tery, which can lead to overheating and plate damage. 

Silstt3DCM,(7D 

',State of Sealed; CX & " 
,Charge :VRLA YuMieron Conventional 

CHARGER/MAINTAINER: This type of charger 
monitors the voltage constantly during charging and 

POINTS 1Q 

J :FUlly charge -battery when -new and keep it fully-charged. 

71 Test charging 'batteries as necessarY'for overheating, water,and state 
:'of charge.i.: 

Trickle' and taper chargeri are generally slow. 

`Constant eurrent< and PulSe't 

High rate charger can cause battery damage. 

Charging a New Standard Battery 
The most important thing to remember about charging a 

new battery is do it! 

A battery out of the box with only adding electrolyte is 

approximately 80% charged. Our recommendation is to 

initial charge, bringing the battery to 100% before use. 

This completes the electrochemical process. However, a 

long ride with a regulated charging system may also bring 
the battery's capacity to a higher level. 

Note: See "Section 5" for charging sealed VRLA 
batteries. 
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The rule of thumb is to charge a new battery for three to five 
hours at a rate equal to 1/10 of its rated capacity. But 
there are a lot of exceptions to that rule, as this table shows: 

Quick Charges 

What about quick charging? The quick answer is 

=State 

of 
Charge 

75% 

50% 

25% 

0% 

don't. We don't recommend it, and here's 
why: only the surface area of the battery plates 
can be quick charged. A lower current charges 
the battery more uniformly. That means better 
performance. Also, excessive charging rates 
increase the chance of overheating, which can 
mean battery damage. 

dttr ID2=3 
Bditterj, Types 

12N10 12N12 12N14 YB18 YB16 

-Approximate Charge TiMes (Hours) Using a "Trickle" (0.25 Amp) Charger 

25 

50 

75 

100 

App:roximate,Charge Times (Hours) Using ,a Amp Taper Charger. 

75% 

50% 

25% 

0% 

Approximate Charge. Times,(Hours ):Using,a ,1 Amp Constant,Current Charger 

75% 

50% 

25% 

0% 

POINTS TO REMEMBER 

0 A new battery after activation is aPproximately 80% charged. 

J Initial charging is always recommended. NEVER quick charge. 

Charge a new battery at a rate equal to 1/10 of its rated capacity. 
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Monthly Maintenance for Conventional and Yu Micron Types 
Batteries don't demand a lot of attention. But not giving 
your battery the attention it needs can leave you 
stranded... or poorer by the cost of a new battery. 

How often should you maintain a battery? About 
monthly under usual conditions. However, recharging 
is necessary when lights get dim, when the starter 
sounds weak, or when the battery isn't used for more 
than two weeks. 

Important as it is, there's really not much to battery 
maintenance. Basically, just follow the procedure out- 

lined in the section "Inspecting a Battery." 

That means: 
o Check electrolyte level. 

Keep the top free of grime. 
* Check cables, clamps and case for obvious damage 

or loose connections. 
o Clean terminals and connectors as necessary. 

Make sure exhaust tube is free of kinks or clogs. 
* Replace caps, finger tighten only. 

Then, test the battery with either a hydrometer or volt- 

meter. Keep it charged to 100%. 

Storage 
If the vehicle is in storage or used infrequently, 
disconnect the battery cable. That eliminates 
drain from electrical equipment. Check battery every two 

weeks and charge as necessary. 

For extended storage, remove the battery from the vehicle 
and charge to 100%. Charge the battery every month if 
stored at temperatures below 60°F. Charge every two 
weeks if stored in a warm area (above 60°F). Make sure 
batteries are stored out of reach of children. 

Sulfation and Freezing 
Two of the biggest battery killers - sulfation and freez- 
ing - aren't a problem if the battery is properly main- 
tained and water level is kept where it should be. 
Sulfation: This happens because of 1) continuous dis- 
charging, or 2) low electrolyte levels. 

Let's back up just a minute: we said earlier that dis- 
charge turns the lead plates into lead sulfate. This lead 
sulfate is actually a crystal. If the discharge continues 
uninterrupted, the sulfate crystals grow and blossom 
into sulfation - and a problem. The section titled 
"Reasons for Self-discharge" has the gory details. 

Much the same happens if the fluid level is too low, 
which exposes the plates to air. Then the active lead 
material oxidizes and sulfates, and it doesn't take long 
before it won't hold a charge. (Low electrolyte levels 
cause another problem, too: acid in the electrolyte 
becomes more concentrated, causing material to cor- 
rode and fall to the bottom. In sufficient quantity, it will 
short out the battery.) 

Keeping a battery charged, disconnecting the 
battery cable during storage, and keeping 
electrolyte levels up eliminate the problem. 
For added protection, YUASA's Yu Micron, Yu Micron CX 

and Sealed VRLA batteries are treated with a special 
chemical formula called "Sulfate Stop." This dramatically 
reduces sulfate crystal buildup on plates. The result: longer 
battery life. 

How good is Sulfate Stop? 

We simulated a constant discharge condition on two 
batteries with a 10-watt bulb. 

Even after being totally drained for a week, the battery 
with Sulfate Stop made a 90% recovery. 

The untreated battery: useless. 
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Freezing: It shouldn't bother you - unless a battery is 

inadequately charged. Looking one more time at the 
discharge process, remember that electrolyte acid becomes 
water as discharge occurs. Now, it takes Arctic temperatures 
to freeze acid. But water... as we all know, freezing starts 
at 32°F. A sign of this is mossing - little red lines on the 

plates. Freezing can also crack the case and buckle the 
plates, which means the battery is permanently damaged. 

A fully-charged battery can be stored at sub- 
freezing temperatures with no damage. As the 
chart at right shows, it takes -75°F to freeze electrolyte in 
a charged battery. But at just a couple degrees below 
freezing - at +27°F - a discharged battery's electrolyte 
turns to ice. That's a difference of more than 100°F 
between the low temperatures a charged and discharged 
battery can stand. 

POINTS TO REMEMBER 

At temperatures such as these, incidentally, the self- 
discharge rate of a battery is so low that a recharge 
usually isn't needed for months. But to stay on the safe 
side, test. 

1.265 

1.225 

1.200 

1.150 

1.100 

1.050 

-75°F 

-35°F 

-17°F 

+ 5°F 

+18°F 

+27°F 

Monthly` maintenance and testing area must. 

Most important: make sure battery is charged and fluid level is correct. 

:I Disconnect cables or pull battery for storage. 

Keep fully charged to prevent sulfation and freezing. 
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F.3 Batteries 
New Generation Battery Technology 

T.74 

Yuasa's innovative sealed VRLA (Valve Regulated Lead 
Acid) batteries are a new generation made possible by 
advanced gas recombinant technology. These include 
the YT and YI series batteries. We refer to them as 
"sealed VRLA batteries" here. 

Sealed VRLA batteries are easy to activate and maintain. 
But, keep these points in mind: 

1. There are important differences in activating a 

sealed VRLA battery. Be sure to follow the instructions 
in this section. 

2. While Yuasa sealed VRLA batteries dramatically 
reduce the need for maintenance, they do need periodic 
charging. It's important to remember this and to know 
how to go about it. 

3. When considering upgrading to a sealed VRLA 
battery that did not come OE in your vehicle, check 
to make sure your charging system has a 
regulated output between 14.0 - 14.8v. 

Let's take a closer look at Yuasa's innovative sealed 

VRLA batteries... and what makes them special. 

Features 

The sealed VRLA battery is the battery for vehicles that 
may be stored for long periods (riding mowers, personal 
watercraft, or scooters or cycles during the off-season, 
for example), or where spills could be a problem 
(ATVs or personal watercraft). YUASA's sealed VRLA 
batteries deliver: 

No topping - Fill it just once, to activate. No need 
to check electrolyte level or add water ever again. 

o Reduced self-discharge - Grids manufactured 
from a special lead-calcium alloy hold the charge 
longer - a real plus with storage or occasional use. 

o Easy, instant activation - The "one-push" 
electrolyte container makes filling a snap. 

Enhanced safety - A safety valve vents gases 
produced by overcharging. In case of fire, the flame 
arrestor disk minimizes explosion risk. 

SEALED VRLA BATTERY 
CONSTRUCTION 

PATENTED 
SEALED POST 
prevents acid 
seepage, reduces 
corrosion - extends 
battery life. 

SAFETY VALVE/ 
FLAME ARRESTOR 
relieves excess pressure. 

THRU-PARTITION 
CONSTRUCTION 
provides shorter current path with less 
resistance than "over the partition" 
construction - you get more cranking 
power when you need it! 

HEAT SEALED 
CASE TO COVER 
protects against seepage 
and corrosion - bonded 
unit gives extra strength. 

POLYPROPYLENE 
COVER AND CONTAINER 
assures reserve electrolyte capacity for 
cooler operating temperatures, gives 
greater resistance to gas and oil - and 
impact in extreme conditions! 

SPECIAL 
ACTIVE MATERIAL 
is compounded to withstand 
vibration, prolong battery life 
and dependability. 

SPECIAL GRID 
DESIGN 
withstands severe vibration, 
assures maximum conductivity. 

SPECIAL SEPARATOR 
makes the batter), spill-proof. 
Valve regulated design eliminates 
water loss and the need to refill 
with acid. 
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Compact design - High efficiency in a small 
package, with no vulnerable exhaust tubes or other 
protrusions to break or kink. 

How a Sealed VRLA Battery 
Differs from Conventional Types 

Some of a sealed VRLA battery's differences are obvious. 
It's noticeably more compact. The reason: no free elec- 
trolyte, making it more "volume efficient" - a fancy way 
of saying it can be smaller. Since the battery is filled with 
electrolyte just once (at activation), then sealed, you won't 
find a row of filling plugs. Instead, a single sealing plug 
strip permanently covers filler ports. Also, there are no 
vent tubes - after all, these batteries are sealed! 

But as with any magic, there's more than meets the eye. 
The heart of a sealed VRLA battery is what you don't see. 

1. The plates are comprised of special lead-calcium 
alloy grids and charged active material. Lead-calcium 
reduces self-discharge - the battery holds its charge 
longer. The construction of the sealed VRLA battery 
causes freed gas to recombine inside the battery instead 
of being vented... allowing the battery to be sealed. 

2. Separators are made of a special fiber with superior 
heat and acid resistance. These special separators make 
the battery non-spillable. 

3. Sealed VRLA batteries have an internal safety valve. 
If battery pressure soars due to accidental overcharging, it 

opens to release excess gas, preventing a battery rupture. 

The unique design affects what happens inside the battery. 

POINTS TO REMEMBER 

The basic discharge-charge cycle is still going on... that's 
what makes any battery tick. But to understand what's 
different, let's do a little review: 

A battery is basically a box containing lead plates. Some 
plates have a positive (+) charge, some negative (-). 
They're immersed in a current-conducting electrolyte solu- 
tion that sets off the electrochemical process that produces 
electricity. Think of a battery as a machine that produces 
electricity through a continuous process of charging and 
discharging. 

During discharge, sulfuric acid electrolyte solution reacts 
with the lead plates, turning them into lead sulfate. The 
electrolyte - sulfuric acid solution made up of hydrogen, 
sulfur and oxygen - gives up its sulfur and some of its 

oxygen and turns to water. 

Pb02 + Pb + 2 H2 SO4 2 PbSO4 + 2 H20 

The process reverses with charging. Electrolytes and 
plates return to their original composition. The charging 
current breaks down water into its component gases: 
hydrogen (from the negatively charged plate) and oxy- 
gen (from the positive plate). Gases escape out the vent 
tube. With a conventional battery, water is added to 
replace that loss. 

Here's the real secret of a sealed VRLA battery: the nega- 
tive plate never becomes fully charged... so, no hydrogen 
gas. The positive plate still makes oxygen, but instead of 
being forced out the vent tube, it reacts with the charged 
active material to become water again. That's "gas 
recombinant technology." That's the magic of YUASA's 
non-spillable, sealed VRLA battery. 

Gas Recombinant technology praduces a more compact battery. 

After activation, no need to check electrolyte or add water. 

O Sealing strip is permanently inserted - it's never removed. 

Gas is recombined in the battery; there's no vented gas and vent tube. 
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Activation and Installation 
Activating sealed VRLA batteries is easy, although a little 

different from conventional activation. For problem-free 
start-up and operation, follow the procedure outlined 
here. A few things to keep in mind before you get rolling: 

Store the battery in a cool, dry place out of 
direct sunlight. 

Do not remove the foil sheet covering the 
filler port until activation. 

co After removing the electrolyte container cap 
strip, do not peel, pierce or otherwise open 
the sealed electrolyte receptacles. Don't 
separate the individual cells. 

Read electrolyte handling instruction and 
precautions on the label. 

ELECTROLYTE FOR YTX12-BS BATTERY 

DANGER 

POISON 
Sumant atw 

szlee tv" 

Use only the electrolyte container that comes 
with the battery. Sealed VRLA battery electrolyte 
is a higher concentration of sulfuric acid. All sealed 

VRLA battery electrolyte containers aren't the same. 

Each contains the proper amount of electrolyte for its 

specific battery. 

Always wear plastic gloves and protective 
eyewear. No Smoking, see page 9 for full safety 

instructions.Of course, don't forget safety precautions 
when storing or handling electrolyte solution. 

To Activate a Sealed VRLA 
Battery 
1. Place the battery on a level surface. Battery must be 
out of the vehicle. 

2. Remove electrolyte container from vinyl bag. Remove 
the strip of caps. Put the strip aside - you'll use 
this later as the battery sealing plug. Use only 
the dedicated container that comes with the battery. It con- 
tains the proper amount of electrolyte for your specific 
model - important to service life and operation. Do not 
pierce or otherwise open the sealed cells of the electrolyte 
container. Do not attempt to separate individual cells. 

3. Place electrolyte container, sealed top of the cells down, 
into the filler ports of the battery. Hold the container level, 

push down to break the seals. You'll see air bubbles as the 

ports fill. Do not tilt the electrolyte container. 

Warning: Improper activation or excessive 
overchargering (possibly by equipment 
failure) could cause damage to the battery 
or vehicle by forcing acid out of the 
safety vent. 

Save 
this 
strip 

See next page. 
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4. Check the electrolyte flow. 
Keep the container in 
place for 20 minutes or 
longer until it empties 
completely. If no air bubbles 
are coming up from the filler 
ports, or if container cells 
haven't emptied completely, 
tap the container a few times. Don't remove the contain- 
er from the battery until it's empty. The battery requires 
all the electrolyte from the container for proper operation. 
Make sure the electrolyte container empties completely. 

5. Remove the container. For batteries 3 - 12 AH, 
let stand for at least 30 minutes. For batteries 
greater than 12 AH, allow the battery to 
stand a minimum of 1 HOUR. This allows the 
electrolyte to permeate into the plates for optimum 
performance. Yuasa sealed VRLA batteries have the amp 
hours printed right on the front of the battery. 

Place 
cap strip loosely 
over filling holes 

6. Newly activated sealed VRLA batteries 
require an initial charge. After adding electrolyte, 
a new battery is approximately 80% charged. Place cap 
strip loosely over the filling holes as shown in drawing 
above. Immediately charge your battery after the "stand" 
period, to bring it to a full state of charge. See 
"Charging a Newly Activated Sealed VRLA 
Battery" on page 31. 

After charging is completed, press down firmly 
with both hands to seat the caps (don't pound 
or hammer). 

The battery is sealed. There is no need to remove the strip 
of caps or add electrolyte for the life of the battery. 

7. The graph below shows an open circuit voltage 
characteristic of a sealed VRLA battery just after the elec- 
trolyte is filled. 

If the battery is only filled with electrolyte, but not being 
given a supplementary charge, the open circuit voltage 
will be somewhere around 12.5 to 12.6v, as shown in 
the graph below. The reasons for the voltage being 
low are that: 

The capacity reached by filling with 
electrolyte is about 80% of the fully 
charged capacity. 

® The electrolyte around the plates gets its 

concentration lowered temporarily. 

2 - 4 6, 8 

Standing Time (M'inties) 

Remember: unlike 
a conventional 

battery, the sealed 
VRLA battery won't 

be topped off 
during its life. 
Never pry off 

sealing caps: it's 
dangerous and 

damaging. 
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Measuring Voltage 
How healthy is your sealed VRLA battery? Since a sealed 

VRLA battery is sealed - and the sealing caps are never 

removed - you won't be able to check the state of the 

charge by the old hydrometer-and-specific-gravity test. 

Rather, use a voltmeter or multimeter to measure DC volt- 

age. It should be of class 1 accuracy or better. Some 

basics to keep in mind: 

Check voltage using a voltmeter. Readings for a 

charged, newly-activated battery should be 1 2.8v 

or higher after the battery is charged and sits for 
at least 1 - 2 hours. If less, it needs an 

additional charge. 

® The graph top right shows open circuit characteristics 

of the sealed VRLA battery after end of charging 

using a constant current charger set to the standard 

current of the specific battery. As shown, the open 

circuit voltage is stabilizing 30 minutes after end 

of charge. 

Therefore, to determine the state of charge and the 

health of the battery, measure the open circuit 

voltage 1 hour after end of charge. 

o For a battery that has been in use, refer to the graph 

bottom right to determine state of charge from 

open circuit voltage. 

POINTS TO REMEMBiR: 

Use'a voltmeter` to Cleterinine''state Because Caps-are' 
never removed, you can't test specific gravity. 

0- Don't use aquick charge for initial activation. 

...kbattery_that has just been Cktiyated'Pr.ch...asge,d_n-eeds,to,stabilize 
1 -hour foran accurate voltage reading. - 

Char-01 Open Circuit 7!F (25°C) , - 

Ambient Temperature 

10' 
10 -20 35 40= 
Elapsed TiMe (minutes) 
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Discharge Characteristics 
Think about what types of vehicles a sealed VRLA battery 

goes into: most aren't like the family car, driven day-in, 
day-out. They're probably used once in a while, or 
maybe even stored for weeks or months at a time. 

That demands a special kind of battery - one with 
extra power to reliably start that engine, every time. In 

YUASA's sealed VRLA batteries, the plate groups are spe- 

cially designed to deliver that. The graph to the right 
shows the increase in discharge time of a sealed VRLA 

battery compared to a conventional Yumicron battery 
at both cold and room temperatures. The graph below 
shows the cold temperature performance of the sealed 

VRLA battery as the load increases. "C" equals the 

Amp Hour Capacity Rating of the battery. 

Discharge 
Sealed VRIA 

.20A D!schdrge Characteristics - Sealed VRLA - Conventional 

10 

2 3 

Discharge Duration (minute) 

(C-. 10,hPur rate capacity) 

A 0 4C 
0 6C 

0 2C 01C 

(10 hour rate d scharge 
characteristics) 

1C 

2C 

-3 4 5 6 7 

Discharge Duration (hour) 

Starting the engine is a big part of the battery's job, but 

not all. Electrical accessories and safety systems - lights 

and horn - need a stable supply of electricity. Now 
you're concerned with the battery's "low rate discharge 

characteristics." This steady, low rate discharge is 

1 

measured in "10-hour rate discharge." The graph 
above shows the discharge characteristics of YUASA's 

YT or YI sealed VRLA batteries at different current rates. 

Note that battery capacity is a function of the current 
being used (or discharge current) x time. 
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Self-discharge 
Constant self-discharge is a fact of life for all batteries. 
They lose strength as they sit there doing nothing. The 
good news is that lead-calcium technology in a sealed 
VRLA battery slows down the self-discharge process 
substantially. Conventional lead-antimony batteries 
discharge at about 1/100 volt a day... the lead-calci- 
um sealed VRLA battery, 1/300 volt per day. Looking 
at it another way, a conventional battery fully charged 
and stored for a month will lose roughly a third of its 

charge; the sealed VRLA battery handled the same 
way would lose about 10%. 

Remember, too, ambient temperature affects battery dis- 
charge. Higher the temperature, quicker the discharge - 
for all batteries. 

So, the sealed garage or storage shed with the sun beat- 
ing down on it isn't doing any favors to the battery in 

your vehicle. Excessive heat will prematurely shorten the 

life of the battery. 

Some people figure sealed VRLA batteries are so 

good, there's no need to worry about routine charges. 
Flattering, but wrong. Forgetting routine charging 
can mean a one-way ticket to the battery graveyard. 

POINTS=xl'O;REMEmitER 

Lead-calcium technology definitely slows self-discharge, 
but a combination of heat and idleness will still drain a 
sealed VRLA battery, like the conventional one. You'll find 
step-by-step charging instructions later in this section. 

thwalci. stke 
-Vretwolitanrielse Witiolit(mantbs) 

anal itaaasiraing Capacity (%) - Sealed VRLA - Standard 
100 

(0°C) 
90 

,-t 80 

-50 

77°F 
(25°C) 

32°F 

(0°C) 

77°F 
(25°C) 

40 
0 

104°F 104°F 
I (40°C) l40°Cl ' 

2 ,3 5, 

Storage Period (month) 

sil/High rate discharge ". sealed VRLA,Eiatteries deliver extra starting poWer. 
Lead-calcium technology substantially slows self-discharge. 
Routine charging is requirecito maintain a full charge. 

Choosing a Charger 
Match your sealed VRLA battery to the right charger. The wrong 
one can cause permanent damage and poor performance. 

Yuasa offers a complete line of chargers to activate and 
maintain your battery to factory specifications. 

a Do not use a larger than recommended amp charger to 

reduce charging time. That permanently damages the 
battery and voids the warranty. 

o To find recommended current output in amps, 
divide battery amp hour capacity rating by 10. 
Example: 14 AH ÷ 10 = 1.4 amp current. 

Yuasa sealed VRLA batteries have the amp hours printed 
right on the front of the battery. If you're not sure, refer to 
application manuals at the dealer. Select the charger that 
comes closest to the value of that figure. 

Yuasa 900 mA Yuasa 1.5 Amp 
Automatic Charger Automatic Charger 
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Charging a Newly Activated Sealed VRLA Battery 
Sealed VRLA batteries require an initial charge. If you are 
using a constant current charger, refer to the standard 
(STD.) charging method printed on the battery. If you are 

using an automatic type taper charger, check to make sure 

that the charger current (amps) is equal to or greater than 
the standard (STD.) charging method listed on the battery. 

CHARGING INSTRUCTIONS FOR NEWLY ACTIVATED 
SEALED VRLA BATTERIES 

YTX2OLBS 
CHARGING 

METHOD 

onus IS A SEALED BATTERY; THE SEALING CAPS SHOULD BE COIGIDERED PERMANENT 

DO NOT REMOVE THE CAPS TO ADD WATER OR TO CHARGE THE BATTERY, CHARGE AT 

STD.: 1.8Ax 5-10h or QUICK:9.0Ax 1.0h 
12V AT THE AMPERAGE AND HOURS STATED BELOW. 

These batteries are a sealed VRLA construction - which means: 
NEVER REMOVE THE SEALING STRIP AFTER CHARGING IS COMPLETED! 

If the battery gets very hot to the touch, cease charging and allow battery to cool down. 

Check voltage using a voltmeter. Readings for a charged, newly-activated battery should 
be 12.8v or higher after the battery is charged and sits for at least 1 - 2 hours. 

If less, it needs an additional charge. 

Yuasa Automatic Chargers and Accessories are the safest and most convenient 
method for error proof charging and battery maintenance. 
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Routine Charging 
The single most important thing to maintaining a sealed 

VRLA battery is don't let it sit discharged: 
keep it fully charged. A sealed VRLA motorcycle 

battery should be kept to near fully charged for peak 
performance. In fact, it can need charging more often 

than a car battery because it's probably not used routinely 

and, therefore, not "automatically" charged. 

Use the following guidelines for boost charge. Always 

verify battery condition before charging, and 30 minutes 

after charging. 

o A fully charged battery should read 12.8v or higher after 

battery has been off the charger 1 - 2 hours. 

OVERCHARGING CAN HARM YOUR BATTERY BEYOND 
RECOVERY. 

A word on overcharging: don't. Because of the charac- 
teristics of a sealed VRLA battery, too much of a boost 
charge will decrease the volume of electrolyte. The 

longer the overcharge time, the greater the drop in elec- 

trolyte - and starting power. 

Water can't be added to the sealed VRLA battery to make up 

the difference. Overcharging can warp plates, making 
future charging difficult or impossible. Watch charging times 

carefully, or ideally, use a Yuasa Automatic Charger. Always 
stop charging if the battery becomes really warm to the 

touch. Let it cool down 6 - 12 hours and resume charging. 

-Charge 

ChargeAhne* 
- (Wing . a'constant 

L, cirri erit charger, 
std. ampS, specified 
on the battery) 

100% t 12 8v - 13 Ov None 
Check at 3 months 

from date of 
manufacture 

75% -100% l 12 5v - 128v 

50% - 75% 

25% - 50% 

0% - 25% 

12 Ov - 12 5v 

11 5v - 12 Ov 

May need slight 
charge, if no 
charge given, 

check in 3 months 

11 5v or less 

see special instructions 

on page 33) 

Needs charge 

Needs charge 

Needs charge 

3 - 6 hours 

5 - 11 hours 

At least 13 hours 
verify state 

of charge 

20 hours 

* Charging times can wiry depending on type Of Charger Follow the charger's instructions 

Caution: 
Always wear safety glasses and charge in a ventilated area. If battery gets really warm to the touch, discontinue 
charging and allow battery to cool down. No sparks, flames or smoking when charging. 
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Charging Instructions for Sealed VRLA Batteries 
with Voltage of 1 1.5 or Less 
Batteries with voltage below 11.5v may require special 
equipment and procedures to recharge. 

In charging an overdischarged battery having a terminal 
voltage of 11.5v or lower, its internal resistance may be 
too high to charge at a normal charge voltage. 
Therefore, it may be necessary to raise the voltage of 
the battery initially (25v as a maximum), and charge 

How to determine battery condition 
after boost charge. 
Determine the condition of a sealed VRLA battery at 

least 1 - 2 hours after the charge by measuring the 

terminal voltage according to the table below. 

Criteria Judgement 

12.8v or higher Good 

12.0 -12.8v or lower Charge insufficient Recharge 

12.0v or lower Unserviceable - Replace 

Adjust voltage so that current will be at 
standard amps after 5 minutes. 

for approximately 5 minutes. If the ammeter shows 
no change in current after 5 minutes, you need a new 

battery. 

Current flowing into the battery at high voltage can 
become excessive. Monitor amperage and adjust voltage 

as necessary to keep current at the battery's standard 
amp rating. Charge for approximately 20 hours. 

Routine Maintenance for 
Sealed VRLA Batteries 
Check voltage periodically using a 
voltmeter. 

Recommended every 3 months from date of activation, 

or 3 months from date of manufacture for batteries 

activated at the factory. Keep in mind, higher storage 

temperatures cause faster self-discharge and require 
checking more often. 

o If you plan to store your vehicle for an extended time, 

make sure your battery is fully charged. 

Fully charged should read 12.8v - 13.0v after standing 

1 - 2 hours. 

When a battery is in storage, check and charge it if 

the voltage drops below 12.5v for YTX batteries. 

Beyond that, maintenance is the same as for any battery, 

except you don't have to worry about electrolyte: 

o Keep the battery top free of grime. 

* Check cables, clamps and case for obvious damage 
or loose connections. 

o Clean terminals and connectors as necessary. 

For storage, pull battery or disconnect battery cable. 
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Acid Sulfuric acid, used to describe 
the electrolyte or liquid in a cell. 

Active Materials Materials in a 
battery that react chemically to pro- 
duce electrical energy: they are lead 
peroxide (positive) and sponge lead 
(negative). 

Activation Making a dry cell func- 
tional by adding electrolyte. 

AGM Absorbed glass mat. 

Air Oxidized A charged negative 
plate that has been removed from 
electrolyte and permitted to discharge 
in an air atmosphere. Plates must then 
be recharged before they are capable 
of producing useful electrical energy. 

Alloy A combination of two or more 
metals. See Antimonial Lead 
Alloy and Calcium Lead Alloy. 

Ambient Temperature The sur- 
rounding temperature, usually refers to 
room temperature. 

Alternating Current A pulsating 
electric current in which direction of 
flow is rapidly changed, so the termi- 
nal becomes in rapid succession posi- 
tive, then negative. Abbreviated AC. 

Ammeter An instrument for measur- 
ing electrical current. 

Ampacity Current carrying capacity 
in amperes. 

Ampere The unit of electrical current 
equal to the steady state current pro- 
duced by one volt applied across a 
resistance of one ohm. 

Ampere-Hour A measure of the 
volume of electricity, being one 
ampere for one hour. It is used to 
express battery capacity, and is regis- 
tered by an ampere-hour meter; it can 
be obtained by multiplying the current 
in amperes by length of time that the 
current is maintained. 

Ampere-Hour Capacity The 
number of ampere-hours that can be 
delivered by a storage battery under 
specified conditions as to temperature, 
rate of discharge and final voltage. 

Ampere-Hour Efficiency The 
electrochemical efficiency of a storage 
battery expressed as the ratio of 
ampere-hours output to the ampere- 
hours input required for recharge. 

Ampere-Hour Meter An instru- 
ment that registers the quantity of elec- 
tricity in ampere-hours. 

Anode An electrode through which 
current enters any non-metallic con- 
ductor. Specifically, an electrolytic 
anode is an electrode at which nega- 
tive ions are discharged, positive ions 
are formed, or at which other oxidiz- 
ing reactions occur. 

Antimonial Lead Alloy A 
commonly used alloy in battery 
castings. The percentage of antimo- 
ny varies from 1 /2% to 12%. Other 
substances are present in small quan- 
tities, either as inescapable impurities 
or by design to improve the proper- 
ties of the cast part. 

Antimony A hard, brittle, silver- 
white metal with a high luster from the 
arsenic family. 

Assembly 1. Combining various 
parts into a finished battery. 2. Any 
particular arrangement of cells, con- 
nectors and terminals to form a bat- 
tery. 

Automotive Battery SU battery of 
3 or 6 cells used for starting, lighting 
and ignition of cars, trucks, buses, etc. 

Average Voltage A storage bat- 
tery's average value of voltage during 
a period of charge or discharge. 

Battery (Storage) A connected 
group of two or more storage cells. 

Common usage applies this term to a 
single cell used independently. 

Bridge The ribbed supporting struc- 
ture in the bottom of a battery contain- 
er that provides sediment space under 
the elements, thereby preventing short 
circuits. 

Burning Welding together two or 
more lead or lead alloy parts such as 
plates, straps, connectors. 

Burning Center The center-to-cen- 
ter distance between adjacent plates of 
the same polarity. 

Burning Stick A lead or lead alloy 
stick used as a supply of joining mater- 
ial in lead burning. 

Cadmium A metallic element highly 
resistant to corrosion, used as a pro- 
tective plating on certain parts and fit- 
tings. 

Cadmium Electrode A third elec- 
trode for separate measurements of 
the electrode potential of positive and 
negative plate groups. 

Calcium Lead Alloy A lead base 
alloy that is sometimes used for battery 
parts in place of antimonial lead 
alloys. 

Capacity See Ampere Hour 
Capacity. 

Capacity Test A test that dis- 
charges the battery at constant current 
at room temperature to a cutoff volt- 
age of usually 1.75 volts/cell. 

Cast Forming a molten substance 
into a shape by introducing the mate- 
rial into a mold and allowing it to 
solidify. 

Casting A metallic item, such as one 
or more grids, straps or connectors, 
formed by pouring a molten substance 
into a mold and allowing it to solidify. 
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GLOSSARY 

Cast-On Strap A multiple connec- 
tor that had been cast onto the plates 
directly in a combination mold/burn- 
ing jig; contrasts with burning of plates 
and prefabricated straps. 

Cathode An electrode through 
which current leaves any non-metallic 
conductor. Specifically, an electrolytic 
cathode is an electrode at which posi- 
tive ions are discharged, or negative 
ions are formed, or at which other 
reducing actions occur. 

Cell (Primary) A cell designed to 
produce electric current through an 
electrochemical reaction that is not effi- 
ciently reversible and hence the cell, 
when discharged, cannot be efficiently 
recharged by an electric current. 

Cell (Storage) An electrolytic 
cell for generation of electric ener- 
gy, in which the cell after discharge 
may be restored to a charged con- 
dition by an electric current flowing 
in a direction opposite to the flow 
of current when the cell discharges. 

Charged A storage cell at maxi- 
mum ability to deliver current. The 
positive plates contain a maximum 
of lead oxide and a minimum of 
lead sulfate, and the negative 
plates contain a maximum of 
sponge lead and a minimum of sul- 
fate, and the electrolyte is at maxi- 
mum specific gravity. 

Charged and Dry A battery 
assembled with dry,charged plates 
and no electrolyte. 

Charged and Wet A fully- 
charged battery containing elec- 
trolyte and ready to deliver current. 

Charging The process of con- 
verting electrical energy to stored 
chemical energy. In the lead acid 
battery, it converts lead sulfate in 
the plates to lead peroxide (posi- 
tive) or lead (negative). 

Charging Rate The current, 
expressed in amperes, at which a bat- 
tery is charged. 

Circuit A system of electrical compo- 
nents through which an electric current 
is intended to flow. The continuous 
path of an electric current. 

Cold Crank Test A test that applies 
a high rate of discharge to a battery at 
0°F, and the 30 second cell voltage 
must be above 7.2v. 

Constant Current Charge A 
charge that maintains the current at a 
constant value. For some types of 
batteries this may involve two rates, 
called a starting and a finishing rate. 

Constant Potential Charge or 
Constant Voltage Charge A 
charge that holds the voltage at the 
terminals at a constant value. 

Container Housing for one or more 
cells, commonly called a "jar." 

Cover The lid of an enclosed cell, 
generally made of the same material 
as the container and through which 
the posts and vent plug extend. 

Cover Inserts Lead or lead alloy 
rings molded or sealed into the cell 
cover, and that the element posts are 
burned to, thereby creating an effec- 
tive acid creep-resistant seal. 

Creepage Travel of electrolyte up 
the surface of electrodes of other parts 
of the cell above the level of the main 
body of the electrolyte. 

Curing Chemical conversion process 
that changes lead oxides and sulfuric 
acid to mixtures of basic lead sulfates, 
basic lead carbonates, etc., which 
consequently forms the desired 
structures of lead or lead sulfate on 
negative and positive plates during 
formation. 

Current The time rate of flow of 
electricity, normally expressed as 
amperes, like the flow of a stream of 
water. 

Cut-Off Voltage See Final 
Voltage. 

Cutting (of acid) Dilution of solu- 

tion of sulfuric acid to a lower concen- 
tration. 

Cycle A discharge and its subse- 

quent recharge. 

Cycle Service Battery operation 
that continuously subjects a battery to 

successive cycles of charge and dis- 
charge, e.g., motive power service. 

Deep Discharge Removal of up to 

80% of the rated capacity of a cell or 
battery. 

Dielectric Test An electric test per- 
formed on jars, containers and other 
insulating materials to determine their 
dielectric breakdown strength. 

Diffusion The intermingling or distri- 
bution of particles or molecules of a 

liquid. 

Direct Current A one-direction cur- 
rent. Abbreviated DC. 

Discharge Conversion of a battery's 
chemical energy into electrical energy. 

Discharged A storage cell when, as 

a result of delivering current, the plates 

are sulfated, the electrolyte is exhaust- 

ed, and there is little or no potential 
difference between the terminals. 

Discharge Rate Any specified 
amperage rate at which a battery 
is discharged. 
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Dry Charged Battery plates that 
have been subjected to the dry charg- 
ing process. 

Dry Charging Manufacturing 
process in which tank-formed battery 
plates are washed free of acid and 
then dried. 

Efficiency The ratio of the output of 
a cell or battery to the input required 
to restore the initial state of charge 
under specified conditions of tempera- 
ture, current rate and final voltage. 

Electrode A conductor through 
which current passes in or out of a cell. 

Electrode (Electrolyte) Potential 
The difference in potential between the 
electrode and the immediately adja- 
cent electrolyte, expressed in terms of 
some standard electrode potential dif- 
ference. 

Electrolysis Electrochemical reac- 
tion that causes the decomposition of a 
compound. 

Electrolyte Any substance that dis- 
associates into two or more ions when 
dissolved in water. Solutions of elec- 
trolyte conduct electricity and are 
decomposed by it. For batteries, elec- 
trolyte implies a dilute solution of sulfu- 
ric acid. 

Electromotive Force (EMF) 
Electrical pressure or potential, 
expressed in volts. 

Element An assembly of a positive 
plate group, negative plate group and 
separators. 

End Gravity The specific gravity of 
a cell at the end of a prescribed dis- 
charge. 

Energy Density Ratio of battery 
energy content in watt hours to battery 
weight in volume. 

Envelope A separator folded and 
wrapped around a battery plate dur- 
ing assembly. 

Equalizing Charge An extended 
charge given to a storage battery to 
ensure complete restoration of active 
materials in all the plates of the cells. 

Expander An ingredient in the neg- 
ative paste that delays shrinking and 
solidifying of the sponge lead of the 
finished plate, thereby enhancing neg- 
ative plate capacity. 

Ferroresonant Charger A con- 
stant volt power supply containing a 
special transformer-capacitor combi- 
nation that changes operating charac- 
teristics as the draw is varied, ensuring 
that voltage output remains constant. 

Filling Gravity The specific gravity 
of acid used to fill batteries. 

Final Voltage The cut-off voltage of 
a battery. The prescribed voltage 
reached when the discharge is consid- 
ered complete. 

Finishing Rate The rate of charge, 
in amperes, to which charging current 
is reduced near the end of the charge 
for some types of batteries to prevent 
gassing and temperature rise. 

Fixed Resistance Discharge 
Discharge of a cell or battery through 
a fixed resistive load, the current being 
allowed to fall off as the terminal volt- 
age decreases. 

Float Plate A pasted plate. 

Float Charging A recharge at a 
very low rate, accomplished by con- 
nection to a buss whose voltage is 

slightly higher than the open circuit 
voltage of the battery. 

Foot Projections from the grid at the 
bottom edge, used to support the plate 
group. 

Formation or Forming Charge 
An initial charging process that elec- 
trochemically converts the raw paste of 
the plates into charged active material, 

lead peroxide in the positive plates 
and sponge lead in the negative 
plates. 

Formed Plates that have undergone 
formation. 

Freshening Charge A charge 
given batteries in storage to replace 
the standing loss and ensure that every 
plate is periodically brought up to full 
charge. 

Full Charge Gravity Specific 
gravity of the electrolyte when cells are 
Fully charged and properly leveled. 

Gang Vent Vents for usually six 
adjacent cells that are connected to a 
common manifold. 

Gassing Bubbles from gases being 
released at one or more of the elec- 
trodes during electrolysis. 

Glass Mat Fabric made from glass 
fibers with a polymeric binder such as 
styrene or acrylic which is used to help 
retain positive active material. 

Gravity Specific gravity. 

Gravity Drop The number of points 
reduction or drop of specific gravity of 
the electrolyte from cell discharge. 

Grid A metallic framework used in a 
battery for conducting electric current 
and supporting the active material. 

Group One or more plates of one 
type - positive or negative - burned to 
a post or strap. 

H2504 Sulfuric Acid. 

High Rate On charge, any rate 
higher than the normal finishing rate. 

Hydration (Lead) Reaction 
between water and lead or lead com- 
pounds. Gravities lower than those 
found in discharged cells are apt to 
produce hydration, which appears as 
a white coating on plate groups and 
separators in a cell. 
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Hydrometer A device used to mea- 
sure density or specific gravity of elec- 
trolyte solutions. 

Hydroset Curing process for plates 
that oxidizes the lead paste, reducing 
free lead to a few percent of total. 

Initial Voltage The closed circuit 
voltage at the beginning of a dis- 
charge. It is usually measured after 
current has flowed for a period suffi- 
cient for the voltage rate of change to 
become practically constant. 

Insert A bushing of lead or lead alloy 
molded or sealed into cell covers, and 
to which the post is burned to create a 
creep-resistant, cover-to-post seal. 

Intercell Connector Conductor of 
lead or lead alloy used to connect two 
battery cells. 

Internal Resistance Resistance 
within a cell or battery to the flow of 
electric current, measured by the ratio 
of the change in voltage to a specified 
change in current for a short period of 
time. 

Jar Housing, or container, for one or 
more cells. 

Jar Formation Forming of plates in 

the cell jar. 

Jumper A short length of conductor 
used to connect or cut out part of an 
electrical circuit. 

Kilovolt One thousand volts. 

Kilowatt One thousand wafts. 

Kilowatt Hours A measure of ener- 
gy or work accomplished, being 1000 
watt hours. 

Lead (Pb) Chemical element used in 
lead acid batteries. 

Lead Burning Welding of lead or 
alloy parts. 

Lead Hydrate A white lead com- 
pound formed by reaction of very 
dilute electrolyte or water and metallic 
lead or lead alloys. 

Lead Oxide A general term for any 
of the lead oxides used to produce bat- 
teries. 

Lead Peroxide A brown lead oxide 
which is the positive material in a fully 
formed positive plate. 

Lead Plated Part Hardware that 
has a thin protective layer of lead elec- 
trode deposited on the surface. 

Lead Sponge The chief component 
of the active material of a fully-charged 
negative plate. 

Lead Sulfate A compound that 
results from the chemical action of sul- 
furic acid on oxides of lead or on 
lead metal. 

Level Lines Horizontal lines molded 
or painted near tops of battery contain- 
ers indicating maximum and minimum 
electrolyte levels. 

Litharge A yellow-red oxide of lead 
sometimes used in making active 
material. 

Local Action A battery's loss of oth- 
erwise usable chemical energy by cur- 
rents that flow within the cell of a bat- 
tery regardless of its connection to an 
external circuit. 

Loss of Charge Capacity loss in a 
cell or battery standing on open circuit 
as a result of local action. 

Lug A portion of the grid used for sup- 
port of he plate group, usually a hang- 
ing lug on the top edge of the grid. 
Also, a tab on the grid used for connec- 
tion of plate to strap and other plates. 

Machine Casting A fully or semi- 
automatic grid or small parts casting 
operation. 

MF (Maintenance Free Battery) A 
VRLA sealed absorbed glass mat 
(AGM) battery. 

Manual Discharge Capacity test 
in which the operator disconnects the 
battery from the test load after all cells 
have reached the prescribed final volt- 
age. With fixed resistance loads, 
boost cells are used to keep the dis- 
charge rate fairly constant as the test 
cell voltages drop rapidly near the 
final voltage. Electronic load manual 
discharges generally do not require 
boost cells. 

Microporous Separator A 
veneer or grooved-type separator 
made of any material that has many 
microscopically small pores. 

Milliampere One thousandth of 
an ampere. 

Millivolt One thousandth of a volt. 

Modified Constant Voltage 
Charge A charge in which charging 
current voltage is held substantially 
constant while a fixed resistance is 

inserted in the battery circuit, produc- 
ing a rising voltage characteristic at 
the battery terminals as the charge 
progresses. 

Mold A cast iron or steel form used 
to produce a casting of definite shape 
or outline. 

Mold Coat A spray applied to 
metal molds that acts as a release 
agent and an insulator against rapid 
heat transfer. 

Moss Lead crystals that can grow at 
high current density areas of negative 
plates- along edges, at feet or at 
plate lugs- and cause short circuiting. 

Negative Plate The grid and active 
material that current flows to from the 
external circuit when a battery is dis- 
charging. 
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Negative Terminal The terminal 
from which current flows through the 
external circuit to the positive terminal 
when the cell discharges. 

OHM A unit of electrical resistance. 

Oil of Vitriol Concentrated commer- 
cial sulfuric acid, abbreviated OV or 
O.V. 

Open Circuit The state of a battery 
when not connected to either a charg- 
ing source or a load circuit. 

Open Circuit Voltage The voltage 
at a battery terminal when no appre- 
ciable current is flowing. 

Oxide (of lead) A compound of 
lead and oxygen in one of several pro- 
portions used to prepare battery paste. 

Panel A casting consisting of two or 
more grids made simultaneously in a 

single mold. 

Pb Chemical symbol for lead. 

PbO Chemical symbol for litharge. 

Pb02 Chemical symbol for lead per- 
oxide. 

Pellet The portion of pasted material 
contained in a grid section framed by 
adjacent horizontal and vertical mem- 
bers exclusive of forming bars. 

Peroxide See Lead Peroxide. 

Pig A cast bar of lead or lead alloy. 

Pig Lead A grade of highly refined, 
unalloyed lead. 

Plate A pasted grid. 

Plate Centers Distance between 
center lines of adjoining plates of 
opposite polarity in a cell. One half 
the size of a strap center upon which 
the plates of like polarity are burned. 

Polarization Change in voltage at 
terminals when a specified current is 

flowing; equal to the difference 
between the actual and the equilibrium 
(constant open circuit condition) poten- 
tials of the plates, exclusive of the inter- 
nal resistance drop. 

Porosity The ratio of open spaces or 
voids in a material to the volume of its 

mass. 

Positive Plates The grid and active 
materials of a storage battery from 
which current flows to the external cir- 
cuit when the battery is discharging. 

Positive Terminal The terminal that 
current flows toward in the external cir- 
cuit from the negative terminal. 

Post Terminal or other conductor that 
connects the plate group strap to the 

outside of the cell. 

Pure Lead Pig Lead. 

Rated Capacity Ampere hours of 
discharge that can be removed from a 
fully charged cell or battery, at a specif- 
ic constant discharge rate at a specified 
temperature and at a specified cut-off 
voltage. 

Rate of Charge See Starting 
Rate and Finishing Rate. 

Raw Plate An unformed plate. 

Rectifier A device that converts alter- 
nating (ac) current into unidirectional 
(dc) current because of a characteristic 
that permits appreciable flow of current 
in only one direction. 

Red Lead A red oxide of lead used 

in making active material. 

Reference Electrode Electrode 
used to measure acid concentration or 
plate state of charge. 

Resistance The opposition of a con- 
ductor to the passage of an electrical 
current, usually expressed in ohms. 

Resistor A device used to introduce 
resistance into an electrical circuit. 

Retainer A sheet of glass mat, per- 
forated or slotted rubber, plastic or 
some other material installed on each 
face of the positive plates in certain 
types of cells, to deter loss of active 
material. 

Reversal A change in the normal 
polarity of a cell or battery. 

Rib A vertical or nearly vertical ridge 
of a grooved separator or spacer. 

Secondary Lead Reclaimed as 
opposed to virgin lead. 

Sediment The sludge or active 
material shed from plates that drops 
to the bottom of cells. 

Sediment Space The portion of a 
container beneath the element; sedi- 
ment from the wearing of the plates 
collects here without short-circuiting. 

Self-discharge Loss of charge due 
to local action. 

Separator A device in a storage 
battery that prevents metallic contact 
between plates of opposite polarity in 

a cell. 

Series Cells All cells in a battery 
other than pilot cells. They are so 

called because the cells are usually 
connected in series. 

Series Parallel Connection Cells 
arranged in a battery so two or more 
strings of series connected cells, each 
containing the same number of cells, 
are connected in parallel; this increas- 
es battery capacity. 
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Short Circuit Current The current 
that flows when the two terminals of a 
cell or battery are inadvertently con- 
nected to each other. 

Side Terminal SLI battery design 
with two through-the-container current 
connections on one side instead of two 
posts on top. 

SU Battery A battery for automotive 
use in starting, lighting and ignition. 

Sliver, Slyver Extremely fine paral- 
lel glass fibers used in retainers next to 
positive plates to retard shedding. 

Smelting The primary process for 
recovering lead and antimony from 
scrapped batteries and scrap from bat- 
tery manufacture. 

Soaking A manufacturing process 
following pasting that soaks certain 
types of lead plates in sulfuric acid. 
This provides a protective surface and 
also sulfate helpful in container and 
tank formation. 

Soda Ash Sodium Carbonate 
(Na2CO3) used in neutralizing sulfuric 
acid in spills or effluents. 

Spoiling Shedding of active material, 
usually from positives, during formation 
due to incomplete or improper plate 
curing. 

Sponge Lead (Pb) A porous mass 
of lead crystals and the chief material 
of a full-charged negative plate. 

Stacking A cell assembly operation, 
rdirtrnelfeak, ran., rsit-IFtme rortri cmiwritnrc 11,111,0, ta.. ,u1 a... K.. ..IVF/VO vivo J 

in a burning box prior to attachment of 
straps and posts. 

Standard Battery Any of 
Conventional, Yu Micron or Yu Micron CX 
batteries consisting of flooded elec- 
trolyte and cell accessible construction. 

Standing Loss Loss of charge by an 
idle cell or battery, resulting from local 
action. 

Starting Rate A beginning charg- 
ing rate that does not produce gassing 
or temperatures in excess of 110°F. 

State of Charge The amount of 
electrochemical energy left in a cell or 
battery. 

Strap Precast or cast-on piece of 
lead or lead alloy used to connect 
plates into groups and to connect 
groups to the post. 

Strap Center Spacing between cen- 

ters of adjacent plates in a group. 

Stratification Layering of high spe- 

cific gravity electrolyte in lower por- 
tions of a cell, where it does not circu- 
late normally and is of no use. 

Sulfated A plate or cell whose 
active materials contain an apprecia- 
ble amount of lead sulfate. 

Sulfation Formation of lead sulfate 
on a plate or cell as a result of dis- 
charge, self-discharge or pickling. 

Sulfuric Acid (H2SO4) The princi- 
pal acid compound of sulfur, sulfuric 
acid in dilute and highly pure form is 

the electrolyte of lead acid storage 
cells. 

Tack Burn A shallow burn used to 

tack together two lead parts. 

Tank Formation Electrolytic pro- 
cessing of plates prior to assembly in 

large tanks of acid. 

Temperature Correction In stor- 

age cells, specific gravity and charg- 
ing voltage vary inversely with temper- 
ature, while the open circuit voltage 
varies directly though slightly with tem- 
perature. 

Terminals The points on a battery to 
which the external circuit is connected. 

Terminal Cable A length of insulat- 
ed cable, one end connected to the 
battery terminal post, and the other fit- 
ted with a plug, receptacle, lug or 
other device for connection to an 
external circuit. 

Top Pour A method of casting in 
which molten metal is poured, usual- 
ly by hand, into a top gated mold. 

Treeing Growth of a lead dendrite or 
filament through a crack or hole of a 
separator, short-circuiting the cell. 

Trickle Charge A low-rate contin- 
uous charge approximately equal to 
a battery's internal losses and capa- 
ble of maintaining the battery in a 
fully-charged state. 

TVR A temperature compensating 
voltage relay used in charging 
equipment. 

Unformed A plate that has not 
been electrolytically formed. 

Useful Acid The acid above the 
lower edges of the plates that takes 
part in the discharge reactions that 
occur within a cell. 

Vent An opening that permits the 
escape of gas from a cell or mold. 

Vent Plug The seal for the vent 
and filling well of a cell cover, con- 
taining a small hole for escape of 
gas. 

Vent Well The hole or holes in a 
cell cover that allow fluids to be 
checked, electrolyte to be added, 
and gas to escape. The vent plug fits 
into the vent well. 

Verticals The members in a plate 
grid. 

Volt The unit of measurement of 
electromotive force, being the force 
needed to send a current or one 
ampere through a conductor with a 
resistance of one ohm. 
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Volt Efficiency The ratio of the 
average voltage of a cell or battery 
during discharge to the average volt- 
age during subsequent recharge. 

Voltage The difference in electrical 
potential that exists between the ter- 
minals of a cell or battery or any two 
points of an electrical circuit. 

Voltage Range The difference 
between maximum and minimum cell 
voltages within a battery or string of 
cells when all cells are charging and 
discharging. 

Voltmeter An instrument for mea- 
suring voltage. 

VRLA (Valve Regulated Lead 
Acid) Sealed batteries which fea- 
ture a safety valve venting system 
designed to release excessive internal 
pressure, while maintaining sufficient 
pressure for recombination of oxygen 
and hydrogen into water. 

Watering Adding water to battery 
electrolyte to replace loss from elec- 
trolysis and evaporation. 

Watt A unit of electric power, equal 
to a current of one ampere under 
one volt of pressure. 

Watthour A unit of electrical ener- 
gy or work, equal to one watt acting 
for one hour. 

Watthour Capacity The num- 
ber of watthours a storage battery 
can deliver under specific conditions 
of temperature, rate of discharge 
and final voltage. 

Watthour Efficiency A storage 
battery's energy efficiency expressed 
as ratio of watthour output to the 
watthours of the recharge. 

Watthour Meter An electric 
motor that measures and registers 
electrical energy in watthours. 

Wet Shelf Life The time a wet sec- 
ondary cell can be stored before its 

capacity falls to the point that the cell 
cannot be easily recharged. 
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Jumper Cables 
Port No. YUAOOACCO7 

Easy to use, easy to store 

Convenient storage bag 

Heavy duty, 8 ft., 8-gouge 
cables won't stiffen or freeze 

Tangle resistant, encased 
rubber grips for safer use 

BATTERY ACCESSORIES 

Battery Tester 
Port No. YUA0OBTY01 

Developed exclusively for the 
Powersports industry 

Determines accurate battery status 

in seconds 

Single load, dynamic resistance 
technology minimizes battery 
drain during test 

Tests both charged and dis 
charged batteries accurately 

1 year limited warranty 

Port No. YUAOOACCO2 

Port No. YUAOOACCO4 

Battery Accessory Lead 
and Fused Ring Connectors 

Simple, quick connection 

Can be used with Yuasa's 1.5 Amp and 900 mA chargers 
for applications ranging from motorcycles, automobiles and 
personal watercraft to ATVs, snowmobiles and riding mowers 

Battery Analyzer 
Port No. YUAOOACCO6 

Easy installation 

Shows battery condition at the push of a button 

Offers the confidence of knowing when your battery is 

fully charged 

Digital Multimeter 
Port No. YUAOOACCO5 

Simple to use 

Easy and accurately measures 
current,voltage and resistance 

Eliminates the guesswork when 
your battery needs recharging 

A must for checking maintenance 
free batteries as well as 
conventional batteries 

90 day limited warranty 

Syringe Hydrometer 
Port No. YUAMHYDRO 

Shows exact specific gravity 
reading on conventional 
battery's condition 
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YUASA 
P.O. Box 14715 

Reading, PA 19612-4715 

Telephone: 1-866-431-4784 Fax: 610-929-1295 

yuasabatteries.com 
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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: C42000 SP2I 7 Manual Revision 0 Date: 9/09/2010 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 329 of 381



g 2010 J & P RICHARDSON INDUSTRIES 
LTD 

J. & P. RICHATMSON-TINDUSTRIES-PWAAD 
114 Campbell Avenue, WACO!, 01..1) 4076 

P11: (07) 3271 2911 - Fax; (07) 3271 3623 

E-mail: jpr@jpr.cum.au 

SWITCHBOARD & SITEETMETAL INSPECTION REPORT 

Form No. 1:1017/3 

Customer Name: . . ,,...-:4-KKL.,-4,40 v fz 
1-rt-A Job No: 

Jtcrn: / ,x- 5 c_e,.....4,e, pt,,,,,y2 5.-7/9_7-tc, A.) 
.t....v. , '7"C .(3.V e? 7 ' . P 

Drawing No: 

TASK 
PRODUCT 
DETAIL 

INSPECTED 
DY 

DATE 
PASS / 
FAIL 

CORRECTIVE ACTION T 
REQUEST OR 
COMMENTS 

Design Documents . - /1---i0 
Drafting Documents 

C t" ii me,--(a C3 
. 

Shectmetal 

(Refer F1018 for details) 

Switchboard / 4 --....-,41 i.c. 0 
Doors 

1 
- 

L'I''''.(d 
f 2 

Cell/Panels ef. -- 
Painting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Powder / \Vet 

. 

1/11111111111111111111$11111157i 
i i r 

Iftrialli 

':....: ' 

Cubicle Erection 
s:v. 

Electrical Fitout 
(In accordance with drawintts) 

Al 

Inspection & Test 

(Refer to F1019) 

7:710,14) . PCAS " 

--r, 1,:ie' P., ( 4 14 4 iii 0 M-s3 
Packing 

Comments: .. 

} 7 ( ' - 

SO @..0 A.I 4fr v""r S it s 
' ,.., lr., , 61 I 47 tv au, L- 1/ 1 

_ . 

. 

, . ..:-.. 

N TE:.=:ifaint acture is not tOproFeetlitd the nereprAcOs:)iiiltyreftelnYthy...pos 

Affix Status Here: - 

Yellow Awaiting Inspection 

Green Inspection & Test Passed - 

Red Inspection & Test Failed, Awaiting Rectification 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue., WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07)3271 3623 
F-mail: jpK)Ipr.com.au 

SWITCHBOARD / SIEEETMETAL 
INSPECTION CHECKLIST 

Form No. F1018/3 

CLIENT: / JOB NO: " `./.,?6,4-, c-. 

PRODUCE DESCRIPTION: / )e k"-=1,-/ .1 c- e /2/ 1 11, .-.7 DRAWING & SCHEDULE NUMBERS 

CONSTRUCTION 
QUALITY 

COMPLIANCE 
WITH DRAWINGS REMARKS OR 

GOOD POOR YES NO 
ACTION 

1. Folds .-- 

2. Welds 

. Edges / File 

4. Gauge 

5. Material 

6. Ventilation Openings. / Filter Bracket 

7. Water Ingress Test 

8. Equipment Mounting Arrangement 

9. Doors Stiffened 
..A 

10. Escutcheons and Lexan Covers ."-- 

11. Cable Saddles / 
12. Grinding 

13. Door Stays Fitted 

14. Earth Studs 

15. Rubber Retainer 

1 6. Drawing Holder 

17. Hat Sections 

18. Locking gars Fitted 

19. External Crevice Welded and Ground 

20. Legend. Cards 

21. General Conditions Satisfactory 

22. Cabinet Clean 

23. Job Name and Number Marked 

INSPECTED BY: DATE: / ' - / Ce 

AFFIX STATUS HERE YellOw Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspected/Tested Awaiting Rectification 
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& P. RICIIAIZDSON INDUSTVJES PIN LTD 
114 Campbell Avenue, wAcOt, (21.1.2 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

iprtiplpr.com.2n 

SWITCHBOARD ELECTRICA L INSPECTION & TrsT REPORT 

Form If) I 911° 

I or 6 

Customer Nante: ciKe.4/ kir/4_ e r,(5 -- 
Project: ,</4 7 f 3.-- EWA (:, C ,("4/m/i J;4 7--, 4, r.../ 
JPR Job No: iv14 k o,..., Item: Si' -7 e 

Constructed by: At t., Tested by: --,77,/ f c ft ."------- Date: ' 2-7 - -7 - t a 
NiitYlfeili. . To eiitieW,41,4,0747(40.)a iiiiiiitt0.!-SliaVie-figitir 
Main Functional Unit/s. Ow 

111011111111Mill 
Size ,.../ Scutin s 

Fuse Fit in s Size Fuse Size 
-- 

Circuit Breakers Qty WA= Size Settings 
Motor Protection C13. Ratin aIIIIIIpjllIlIll Settin Function 

Mall 
Neutral Re d 11111MMINIEMIMMEMENINIMMIMIN 
Equipment Earthing Checked IIIIIIaigMSMI 
C.Ts ,Qt ' MIMI . 

Pri Inject. 
Meters Qt , IIIIMIIIII Rating ../ Function 
Contactors Qt : NOMI vottage 
Overloads Qty Rating Function 
Rel; s Of . Ratin. 

, 

Voltage I 
Timers IMKMIIIMIIIMIIII Rating NIIIIIMIIIIIIMEMMIIIMIIIIIIIIII 
Control Switches Qty Rating Function 
Push Buttons Qt 

Qt 
Ratin. 

1.1111MOIMEEMINIMINI 
.../ Function 

IliMill Pilot Lights Volta -e 
-- 

Transformers 
. . Qt '_ INNUMNIMMEMEMMINNEMEti= 

ATINFD/Soll Starter Qt 1111=111111111=1.11 
Rating 

Siz,e, 

Function 
Voltage 

ir> 11=1 
IIIBIIIIINM 

DC Supply Qty 
' Qt ' Terminals 

Engravin 
Cabling 

Qty. 111M NM= _ size. Mil S. i z e. 

INCIONN EMI ID 
l D 

Busbars 
Type ' 

SizA, IL) 

IP rating Escutcheons / Shrouds Label 
S.A. Metering CTs 
S.A Meterino Links 

Qty, Rating 
"T e 

S.A. Meters Type SiZe 
JPR Label Fitted Stanipect. /4 

. 

Safety Stkr 
Legend Card Q IV COTTCCA 

PLOTelemet ERNMINIMMIN Siie. - 

Power Monitor Rela.' 11001111111111111.1.Mill Function, 
6`;!itifizs ('hi ,F.I,j13ii.VM.tle7"..t44:::Ml! '. tr,:-, ' '. -4,,,,''' ' l','-ingT7., ,:.,::,R.,';::-tzlik.lfr,,,:ij,4 f;-$,L,,....y,i.,,. ,., 

IF Scaling Ratio MI= 
Door Latches/11in *es 

Ventilation 
Q 

Required 
...,/ ME= MEM 

Checked, 
,/ Control. IIMINIIII 

Joints: 111111.1.11 

0 )eration 

11111=111 
0 oration 

- d Supplik, 

Result 
ED 

I' sods to E 

Circuit Schedule Marku 
Power 

Clearances 
Terminal Ti.,inness 
Busbar System 

: 

i 
Earth Continuity Body to I Door, RI E 

Cubicle Cleaned- 
Paint Finish intact 
Polarity Check R - R W- W 
Ftinction Power Control 11.1611111111 PLerfelent 

N - N F741 Continuity Cheek, R. R W 7 IV B - 13 

;2,i,,,;ic.: i- - 

. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
1 14 Campbell Avenue. WAC01, OLD 4076 

l'h: (07) 3271 2911 - Fax: (1)7) 3271 3623 

jprApr.com.au 

swyromoARD ELEcriu CA I, INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Papc 2 (4'0 

Customer Name: Li r3,4,,i V I , ri 
l'roject: $-',9 .1 7/ '- '. m.0 . C ,,1,41 S' r-11 _.:7 r cs ,,../ 
.IVR Job No: ill 4+2_ e.,;.,,, Rem: sp ;4 7 ,P v ,',1 P i 

Constructedhy: N , Tested by: -1'7:wiz i G te,r-- Date: 2,..7 ... 7 . 6,,, 

Ik7i17:7109. I7 I : TiilViiROTifWDrioongs; AocriiR ire , C Sn cTiji c a t7.e7n 

Main Functional Unws: Ole Settmgs 

Fuse Fittings Qt ' Fuse Size 
Circuit Breakers 
Motor Protection CR 

Qv 
Ratio 

Mir 
IESTM11111111,1111 

Settin .;s 

Function 
Neutral R (I' 

IMMENIMIIIIMINI 
11111M. Size 

Size 

1111M1111101110.1 
c iggswwwwww, 
C.T.s 
Torroid 

11115=11111=111111 ME= Ratin.; 
Ratin , 

11/1011111111111 Pri Ideet 
1111111111111111 Function 

Meters 11111311111111011.111011EMM Functi°11 
Contactors 11111=11100.111111.2E111 MIEMEI 
Overloads MM. Rating Function 
Reta ,S IIIIMI NEIBMINIMMIIIMEMMIMMIN 
Timers 
Control Switches 

11111M1 
Qt Ilin==11111111111111MIIIIII 

1111111..111 Voltage 11=1.11 
Function 

Push Buttons IMENNIMIOr Function 
'ilot.l. 1 Ills Qtv M111.11Mill Volta c 

Transformer Qtv Ratio , Voltaic 
DC Su ilv 1111=11 

Qtv 
Ratin , 

Ratin 2 Function ATT 
VFD 1111EIMIIIIMIN Ratio Function 
Snit Stactec 

TerminalS 
Qty. 

Qtv 

EgrAmmasmilimm... NM= 
,111MI_LI 

size 

Function Me= ID 

Ca 

nn ravin 
lin , 

QtY 

MEM 
mum 

-/ 
Size 

Size. 111=1.11 
Bushars MIMI Size 11.1=1.1111121.11 
Escutcheons / Shrouds T Tc 111WAMMINEMME IP ratio MIME 
)PR Safety Wide 
Earth Leakage Unit 

Fitted 
Qtv 

affillIIIIIII 
1111111111111 

Cell Clean 

Size Function 
Remote I/O Unit Otv Size Fnnetion 
C; !newt:0)4T I. 

IP Sealin 
_ 

Rating 
Door.Latches, Q: 

IMES 1111=1.11.111=1 
MIEN 

0 ration 
0 ration Ventilation. 

Circuit Schedule. INMEMINIMMI Checked 1111101110 Sub iled . 

Result 
IrAIIII 

BEEZSZEMENN . Power IIFAMIIIMEEIIIIIIWAIMI 
Polarity Check R-R 11111=111 W-W MGM B -13 

Continuit Cheek It - R NM= W - W MUM 13 - B 15111111321 i./ 
Earth Continuit l.3ody to F Door to E 

B to 1. R to NV 

Panel to F 

R to B 

MOM -1 MEIII N to E insulation T est R to E 

i 000V Test (MO) IIIIWIMMINIIII 
Partial! Checked Circuits , Point to Point 

cotTtotts: 

- - 

SP271 Paddington Cresent Stretton SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS966 Active 10/12/2014 Page 333 of 381



J. & P. RICHARDSON INDUST.RIES PTY LTD 
114 Campbell Avenue., WAC01. 131,11 4076 

Ph: (07) 3271 2911 - Fay (07) 3271 3623 

jr@jpr.comau 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
IN DRIVES 

..... , 

Page 2 016 

Customer Name: (/4,4,1,,,/ , -r-ti..( if c j. 
Project: Sin L7, lc: part G r, 
JPR Job No: pi Le. ;20 0, item: Sp 2 71 Pum ,z' )-- 

Constructed by: Ai.. c...e,/,. .C7 Tested by: 7---, ;Axe i 4. /, ,s----- Date: 1 '7 . 

11i,Til:kiiTiir.77'..'' ' 71444g5i0F1)7,74WW:1) e"WiiMCKW7Wiir 
Main FunctonaI s: 01Y Size Settings 
Fuse Finings Qty Size Fuse Size 
Circuit Breakers Qty I Size .1 Settings 
Motor Protection CI3 Rating Setting Function 
Neutral Rcqd s/ Size ID 
Equipment Earthing Checked . Size 
C.T.s Qty Rating 

Rating 
Rating , 

Fri Inject 
Function 
Function 

Terroid Qty 
Meters Qty 
Contactors Qty Rating / Voltage 
Overloads Qty Rating Function 
Relays Qty J Rating Voltage 
Timers Qty 

Qt Y 

Rating 
Rating 

Voltage 
Function Cnntrol Switches 

Push Buttons Qty Rating Function 
Pilot Lights: QIy Ratitig Voltage 
.fransformcr Qty Rating Voltage 
DC Supply Qty Rating Voltage 
ATT (NY Rating Function 
VFD Qty 

Qty I. . ./ 
Rating 
Rating 
Size 

i 
,-.1 

Function 
Function 

ID 
/Soft Starter 
Terminals Qty 
Engraving Qty 

Type 
..51 Size 

Size 
ID 

ID Cabling, 
BUSbatS Type Size ID 
ESenteheons 1 Shrouds Type 

Fitted: 

/ 
,/------' 

Label 
Cell Clean 

IP rating 
JPR Safety Guide 
Earth Leakage Unit Qty. Size Function 
Remote I/O Unit Qty Size Function 

MiRIM379,:fi7.7 ' - , :.:.:`::-:::;:'" 
.. 

-- 
IP Scaling Rating 

Qty 

... / Type / 
..1 ./ 

Operation 
Operation 
Supplied 
Result 

,../ 

Door Latches 
Vent ilat ion Required 

Markup 
Power. 

../ 
-.,/ 

Type 
Checked 
Control 

Circuit Schedule 
Terminal Tightness 
Polarity Check R - R W - W ../ 13 - 13 .../ i 
Continuity Cheek R - R 11' 

1 
,1/41,, W 

Door to E 
J- il ri - 13 

Panel to E 

II N - N I 
.../ ' 

Earth Continuity Body to B / 
Insulation Test IZ to " W tO E 0 B to E i R to W jr R to 13 r W to B N to E 

1000V Test (MO) Z / 
Partially Checked Circuits - Point to Point 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell ,Avenue; WAC01., QUI 4076 

I'll: (07) 3271 2911 - Fox: (0713271 3623 

R, -mail: jprapr.coni.ao 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form No. F1019110 

Page. Soft, 

ICustomer Name: a4.6,4 Ai drrt., r , E-J- 

..I PIZ Job No: /41 A. A. 0 K..) .,,, Item: S e ..is, 71 c(- ,,,,i /3 6 ( Pu to , ,1)- "1- r , .-5 -kj 
Constructed by: At co L. t Tested by -r: jAe."4, /Li/ i Date: a, 

fir' / 7 1 !,% 

Test Unit Megger RCDT330 Other 

' Circukilieoker 
- 

, , hors 
- ,.. 

--- 
:Rated Current 
, " ,, 

-'. (nvi),-- 
- -Trtp Current = , 

-: ' -'(,1;°1).'',,:-: 

Trip 7 nne':,.--,, 

., -..- (m1).:.,`,^' 
Comments 

1 1 

21 .1 '1- 

Gig 3 /. J, .23- a T. -7 
0, i,"2 J: }. ...7i. c 

eV 9 6 "4-,, 4 s 1P.1 

I 

Comments:- 

A 
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.1. & P. 12.1C11A1(DSON INDUSTRIES 
110 CAnpbc11 Avermc, WACO!, Q.L1) 4026 

Pb: (091 3271 2911 - Fox: (0712271 3423 

jprtii?ji...cum."9 

SWITCHBOARD comriNu ITV & INSULATION TEST RErowr 

l'oy,1, 1, 0.1 . 

Customer Name: (,/ X. A A ,J i./ T f L. ( 1.( c ) 

Project: .$ cs.,/, & ( p,,,,,,.t./1 s ., ,:k r ,, ,.../ 

JPR Job No: Ai :e4..,..c.?(2c., Switchboard: ...S.."2.1 / 
Constructed by: 1Ni .'....0(.-L Tested by: --- .4,--e... 4.4. -,;"-- I Date: 2 V- 7 - , 

- - '-:%..iief, 7i,, r,- 7., "' ' -- - ':::!::`:.:- '''"',;" 0J7INPI7WIEF7 
Prom To Red White Blue Neutral 

Sketch: 

Designation 1000 Vtest K O 2 . . . 5 kV Test ( 1min ) 1000 V Test (Mt) 
Red to Earth 
White to Earth 7 c' --' 
Blue to Earth 
Neutral to Earth 
Red to White S aci 
Red to Blue 
White to Blue 

Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Ave,Inte, WA COI., (21,13 4076 

Ph: (07) 3271 19)1 - Fos: (07) 3271 3623 

ji)r4,)il)rxonts" 

SWITCLIBOA RD ELECTRICAL INSPECTION & TEST REPORT 
VED & SOFT STARTER SETUP 

Font) No. F i019iS 
Past, 3 of 

Customer Name: vgtrAA/ vrtc._, r, 
Project: ,s-i, 47 1 s E 1,,,,,, A c 
.IPR Job No: /114 1,,,oc, Item: St4;171 Drive: 
Constructed by: Ai, - Tested by; 7-7, ,,,,!_ , (flit- Date: Iv 71 ,,, 
Drive T)pe: 

Drive Rating: 

Drive Setup Detaik: 
Parameter Selling Fundialt 

/t1rr- 6 (....42,i-f-4474- 

a ( P 111C- ',Tor-co. v 0 1...y-A (-- 

rutp re c...a ig e-v1--- Ili 24 
Po $.3.1 C-.4.. 

)-.1- f old Pr'- ,,u-e) c 

p'l-ip, ,/.._ PoAtio ./..." Addl-eYS 

I s ck , Ai_ (.#004/41, PA 4 1 r7 
73 OFF s c 4.., A L ce, "vim . 4...0 4 cr 

1.14_,, 

5 -r-A.4--r 'rim. c 

f2S S.- s c-c, 
0 "a 

Sry P 7.--/ rvt e 
/3 ,itil,r-S 24 0 
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5. Quality Assurance 
Documents 
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J & P Richardson Industries Po, Ltd 

5.0 QUALITY ASSURANCE DOCUMENTS 

File: C42000 SP217 Manual Revision 0 Date: 27/09/2010 
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-'70.. 11. a P. RICHARDSON INDUSTRIES PTY. LTD. 
A.B.N. 23 001 952 325 Lic. No. 756 

ELECTRICAL CONTRACTORS and ENGINEERS 
tEPHONE: 3271 2911 (All hours) 114 CAMPBELL AVENUE - WACOL, BRISBANE 0 4076 

DOCKET No. 

ZUSTOMER: 

aut(A 
DAY: /At" a-A_ 

DATE: / /0 
EMP. No. 13.1;/ 

G 2220 

JOB NUMBER 

WNi HOMS1 
.----/ 

Q 2-- Q Q 
WORK START TIME 

NORMAL , 

RISK MANAGEMENT HAS BEEN CARRIED OUT IN ACCORDANCE WITH: RISK ASSESS AFETY PLAN 

I have carried out the work listed & I confirm it complies with 

Good Work Practices, Our Quality Goals & to Customer's Satisfaction. 

H P 

h m 

-7c-176074 (ACCA447\il 

4tc 01( 

Customer's Authorisation 
for live work: 

Customer's Signature Employee Signature: 

Refer to Customer Copy f r General Terms and C ditions of Supply 

WORK W 

TRAVEL T 

REPORT PROMPTLY ANY 

CONDITION LIABLE TO 

CAUSE AN ACCIDENT 

REMEMBER 

YOU AREftrRESPONSIBLE 

FOR YOUR SAFETY 

TIME CLOCK 

54m 

48m( 
10 UNITS 

42in PER HR. 

30m 

12m 

18m 

24m 

ENT BY: 

HRS. MIN. 

To 

UNITS 

To 

SERVICE CALL - APP BY - 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 

Form No. F1024/4 April 09 CPpyrighl 2006 

CERTIFICATE OF TESTING & SAFETY 

I certify that the electrical work listed has been tested in accordance, with the 
prescribed procedure and that such work complies in every respett with the 
requirements of the Electrical Safety Regulation 2002. The electrical equipment 
listed to the extent that it is affected by the above electrical work, is electrically safe. 

Electrical Licence No: 

Signature of Electrical Worker: 
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-___--- 

ciRcurr INSULATION 

TEST .RESULTS 
Rof Rco EARTUI FAULT LOOP PFIASE 

EOM PMENT RESISTANCE coNTINury TRIP TEST TRIP IMPEDANCE ROTATION - Tiw cc.,rR RENT 
EAI A RKS 

L 

-- 

rp 
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1, VOVT'Eq 

SSM089 

FIXED SPEED SEWAGE PUMP STATION 

SWITCHBOARD CHANGEOVER 

COW iSSIONING PLAN 

Site ID and Name SP27l Paddington Cr 

Commissioning Date 09/09/201.0 

In Attendance 

Name Role During Commissioning, Company 

John Clayton Commissioning Manager BWD Projects 

Robert Mioti Project Manager J.P&R 

Doc Id: 006142 Active Date: 2 November 2007 

Printed: 6/09/2010 Owner: Alex Wittholl 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

Version 1.00 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

I INTRODUCTION 
This document is the standard testing procedure for a switchboard change over at a sewage pumping station. 
The procedure ensures that for a two pump sewage pump station, at least one pump will be operational at all 
times. The basic cut-over procedure is as follows: 

1. Install temporary pumping system (pump controller and generator). 

2. Disconnect sewage Pump #2 from existing switchboard and connect to temporary pumping system. 

PUMP #1 IS NOW RUNNING THE STATION FROM EXISTING SWITCHBOARD 

3. Fully commission Pump #2 on the temporary pumping system. 

PUMP #2 IS NOW RUNNING THE STATION FROM TEMPORARY PUMPING SYSTEM 

4. Disconnect Pump #1, consumer mains, on site generator and all field instrumentation from the 
existing switchboard. 

5. Install new switchboard and connect to consumer mains. 

6. Connect Pump #1 to the new switchboard and test in "emergency pumping" mode (via the 
"Emergency Start" switch). 

:PUM.P #2 IS STILL RUNNING THE STATION. FROM THE TEMPORARY PUMPING 
SYSTEM AND PUMP#1 CAN BE RUN UNDER "EMERGENCY PUMPING" MODE FROM 
NEW SWIT'CIIBOARD. 

7. Connect all field instrumentation. 

8. Fully commission. Pump #1 on the new switchboard to operate in "Local" and "Remote" modes. 

PUMP #1 IS NOW RUNNING THE STATION FROM NEW SWITCHBOAR.D 

9. Connect Pump #2 to the new switchboard and fully commission on the new switchboard to operate 
in all modes. 

10. Complete the Site Acceptance Test (SAT) including all pump, RTU and SCADA testing. 

NOTE: This testing procedure will only be acceptable on sites that do NOT need two pumps to run during 
the cut over procedure. 

(Confirm the current running conditions of the existing switchboard before commencing). 

For sites that require two pumps to run simultaneously under dry weather conditions during the proposed cut 
over period, a site-specific cut over procedure must be developed to incorporate adequate flow control 
measures (ie tankers or temporary pumps). 

Doe Id: 006142 Active Date: 2 November 2007 

Printed: 6/09/2010 Owner: Alex Witthofi 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 
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SP, Reliability, Improvement, Project. SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2 PRE - CHANGE OVER WORKS CHECKLIST 
The following checklist is to be completed and signed by the electrical contractor. 

2.1 SWITCHBOARD FACTORY ACCEPTANCE TEST 
Contractor Task Completed 

FAT has been completed as per BW FAT Document and all defects that were 
identified have been rectified. /8/ /9 

2.2 CONCRETE SLAB EXTENSION 
Contractor Task Rest"! ' 

Confirm the concrete slab extension is complete including all necessary conduits. OK NA 

2.3 SUPPLY AUTHORITY 
Contractor Task Outcome 

The relevant supply authority has been organised to install the metering into the 
New Switchboard. 

NI A- 

Company 

Booked for 

@ 

/ / 

(time) 

Ref # 

2.4 NEW RADIO ANTENNA MAST LOCATION 
Contractor Task Result 

Check the location of the antenna mast and ensure that the new position will not 
be directly below electrical transmission lines. 

USE EM T/ 14 C. 

Location 

Antenna dir. 

OK 
o 

2.5 DISCHARGE MAINS PRESSURE TRANSDUCER 
Contractor Task Completed 

Install delivery pressure transducer on the discharge rising main. 
Transducer is calibrated to the specified range (as per spec). 
Calibration sheet to be supplied with AS BUILT drawings. OkPA to kPA 

Installed OK 

Range 0(m) to (m) 

2.6 TEMPORARY GENERATOR SIZE 
Contractor Task Completed 

Note the kW of each pump. 

( C e 14./ 
Pump #1 kW 

r. 
Pump #2 kW 

Determine the type of generator and size of pump starter required. 
Confirm generator starting battery is in good condition, (have a contingency plan) 

Genset Size kVA 

Date Booked 

Delivery Date 

Delivery Time 

/ 

/ 

/ 

/ 

Electrical Contactor's Supervisor 

Name: Robert Mioti Date: 09/09/10 

.Signature: 

BW COmmissioning Manager 

Name:...John Clayton Date: 09/09T1 0 

Signature: 
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3 CHANGE OVER WORKS 
The following sequence of works that must be carried out in order. One pump must be operational at all 
times. After each phase has been completed, the commissioning manager will record the results and instruct 
the commissioning team to commence work on the. next phase. 

3.1 STEP 1 - INSTALL TEMPORARY PUMPING SYSTEM 

3.1.1 Register with Control Room 

Contractor Task Outcome 
Call the Brisbane Water Control Room Operator (CRO) and inform him that you are 
on site. Record the CRO's Name and Officer Code and record the time of the call. 

Advise CRO that you are performing a switchboard changeover and that you will 
initially be taking one pump off line. Give the operator a contact name and number 
and ask that he contact you if any level alarm is activated on site. 

Npmer-151N fr. 

CRO: 

Time: 0 6Y0 ,, 
3.1.2 Existing Switchboard Parameters 

Contractor Task Outcome 

Ensure that the station is fully functional (pump can run) OK 

Record the direction of the installed antenna for later reference. ,S & t Antenna dir. ° 

Record the kWhr meter serial numbers. 4 -3 04-7 g3 # 

Record .3 phase motor currents. 

Note rate of wet well pump down time. 2 2 4--1 pr. 
Pump #1 

Pump #2 
Ulg-V.Z2-W. Z-2, 

Record pump rotation Mains Supply ' se (RWB) Anti C'wise 
El 

Pump #1 

Pump #2 

C'wise WB) Anti C'wise 

D 

0 

3.1.3 Prepare and Install Temporary Pump Controller and Generator 

Contractor Task Outcome 

Position generator in an appropriate location. Locate away from the work site to 
reduce noise. 

OK 

Position fire extinguisher and oil spill bund as per risk analysis. 0 
Connect the temporary pump controller to the generator and test connection (ie 
point to point to confirm correct connection) 

OK 

OK' Install Multitrode level sensors and set the Start and Stop levels to be equivalent 
to the current Start and Stop levels of the existing switchboard parameters. 
Install the backup audible and visual alarm system (powered by separate 
battery). Test electrodes back to temporary pump controller to confirm operation. 

OK 

Ensure that the generator fuel will be sufficient to enable the generator to run 
loaded for 12 hours. (This may require extra fuel - arrange if required). OK 

Start the generator and measure the 3 phase volts and record the phase 
rotation. 

C'wise ( B) Anti C'wise 

0 
Electrical Contactor's Supervisor 

Name: Robert Mioti Date: 09/09/10 

Signature: 

BW Commissioning Manager 

Name:....lohn Clayton 

Signature: 

Date: 09/09/10 
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3.2 STEP 2 - CONNECT PUMP #2 TO TEMPORARY PUMPING SYSTEM 
Contractor Task Outcome 

OK 1S11/ 
On the existing switchboard, Isolate sewage pump (Pump #2) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

Disconnect Pump #2 from the existing switchboard and remove the power and 
control cables from the switchboard. 

OK.di 

Connect Pump #2 power and control cables to the temporary pump controller. OK- 

Electrically test Pump #2 to temporary pump controller connections. OK IX 

OK V Switch the existing switchboard to "Local" and stop Pump #1. 

Pumping System: (Confirm Pump Direction) Manual Test of Temporary 
Manually start the submersible pump and closely monitor wet well level to confirm 
that the level is dropping. When confirmed, stop pump. 

OK 

Auto Test of Temporary Pumping System: (Confirm Pump Cycle) 
Allow the temporary pumping system to complete one full start and stop cycle 
automatically to confirm complete system is functioning correctly. 
This is a HOLD point. Do not proceed until the temporary pump is confirmed to 
be controlling the wet well level. 

TIME: 

OK 

V 
3- S.."* 

3.3 STEP 3 - DISCONNECT EXISTING SWITCHBOARD AND REMOVE 

3.3.1 Contact Control Room 

3.3.2 Disconnect Pump #1 and Remove Existing Switchboard 

Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #1) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OK 

Disconnect Pump #1 from the existing switchboard and remove the power and 
control cables from the switchboard and place near the temporary system so as to 
enable a quick changeover for Pump #2 if required. 

OK K4 

Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie 
on site Generator) are also isolated. Confirm there is no load. 

OK II, 

Remove primary 3-phase fuses from power pole. Lock sills in lockout box as per 
BW Isolation and Lock Out procedure. Fuse Size I/ -amps 

OK 

Disconnect mains cable from the switchboard. OK, 

Disconnect all other control and communication cables and remove OK 

Remove the existing switchboard away from job site. OK 

Electrical Contactor's Supervisor 

Name: Robert Mioti Date: 09/09/10 

Signature: 

BW Commissioning Manager 

Name:...John Clayton Date: 09/09/10 

Signature: 
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3.4 STEP 4 - INSTALL NEW SWITCHBOARD 
3.4.1 Install new switchboard (For Sites with Option F Only) 

Contractor Task Outcome 

Install and connect the required (new or existing) mains and earth as per the 
contract. Install mains cable within the switchboard in steelilex conduit 

New 

Existing 

Record the cable insulation resistance of the 3 phases 

---7 a -To 

A Megohm 

B Megohm. 
Megohm C 

Record earth resistance ohms 
Point to point phase continuity R to LI 

W to 1.2 

B to L3 

oKe 
OKEK- 
OKI:Vr 

3.4.2 Install Supply Authority Metering 

Task . Outcome 

Install the direct connected kWhr Meter or Energex to connect CT metered metering 
as per 2.3 

bgie(m- 
OK . 

3.4.3 Energise New Switchboard 

Contractor Task Outcome 

Retrieve mains 3-phase pole fuses from lock out box as per BW Isolation and Lock 
Out procedure. 

OK 

Ensure new switchboard main incomer is turned "Off'. OK 

Install the 3-phase pole fuses. 
Check MEN connection. OK 

OK 

Turn on mains switch OK 

Check 3 phase voltages 
AB V 

BC V 

CA 

Check phase rotation and ensure it is the same as determined earlier. OK 

Confirm that a corrosion inhibitors has been positioned in the switchboard OK 

Electrical Contactor's Supervisor 13W Commissioning Manager 

Name: Robert Mioti Date: 09/09/10 Name:... John Clayton Date: 9/09/10 

Signature: le/l4t-xttt Signature: ... 
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3.5 STEP 5 - CONNECT PUMP #1 TO NEW SWITCHBOARD 
Contractor Task Outcome 

At the beginning of this procedure, Pump #2 is operating under the control of 
the temporary switchboard running from the Generator. 

OK. 

Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per BW 
Isolation and Lock Out procedure. 

OK 

Via the MERACHAL plug in sockets provided on the switchboard reconnect the 
power and control cables for Pump #1 only (the pump that is not connected to the 
generator set) If VFD connection is direct connect. 

OK 

Before beginning the next step ensure that the well level is between 'Start' and 
'Stop' level and Pump #2 is not running. 
Isolate Pump #2 to prevent it from running during the next test 

OK 

De-isolate this now connected Pump #1. Check the rotation by starting the pump via 
the local "Emergency Start" switch. Monitor pump / wet level operating parameters. OK 

Check the 3 phase motor current and compare with original readings. 

PUMP #1 Can now be run in an emergency under the control of the new 
switchboard. 
When checking is complete - Isolate Pump #1 

A Amps 

B Amps 

C Amps 

De-isolate Pump #2 so that the station is again under the control of the 
temporary switchboard. OK .9 *---- 

3.6 STEP 6 - CONNECT FIELD INSTRUMENTATION TO NEW 
SWITCHBOARD 

3.6.1 Field Devices 

Contractor Task (lute is 

Install and connect the hydrostatic level probe to the typsmitterpo not tighten 
shroud cable compression gland / 0 /y) ertxt- r4,,,G",-/h -s. 0 /1"111, 

0 0 to Mtrs 

Connect the delivery pressure probe to the transmitter OK 
OK 

0 to/0 Mtrs 

Install and connect the Multitrode LR3 wet well high level relay Probe at Mtrs 

Install and connect the Multitrode SIR surcharge imminent level relay Probe OK Cat 0Mtrs 
Connect the moisture in oil sensor for each pump (sites with option A only) OK N/A ,(21/ 

Connect the moisture in stator for each pump (sites with option B1 only) OK N/A 12K 
Connect the motor bearing temperature for each pump (sites with option B2 only) OK 

OK 
OK 

OK 

N/A 121/-x 

N/A lc! 
N/A Er 
N/A .0"-- 

Connect the reflux valve micro switch for each pump (sites with option C only) 

Connect the upstream manhole surcharge imminent probe (sites with option D only) 

Connect the Multitrode -LR2 sump pump start/ stop probes (sites with option E only) 

Connect the Multitrode LR4 Dry well high/trip probes (sites with option E only) 
High = 50mm off the floor, Drip 200mm below the first flood exposed equipment 

OK N/A J2( 
Connect the sump pump (sites with option E only) OK k N/A 

Connect the generator 10 cables (sites with option F only) OK N/ 

Connect the thermiStors for each pump (sites with option I only) OK N/A 

Electrical Contactor's Supervisor 

Name: Robert Mioti Date: 09/09/10 

Signature: 

BW Commissioning Manager 

Name:... John Clayton Date: 09/09/10 

Signature: 
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3.6.2 Install Generator Mains (For Sites with Permanent Generators) 

Contractor Task Outcome 

Record insulation resistance of the 3-phases Megohm 

B Megohm. 

Megohm C 

Record earth resistance ohms 
Point to point phase continuity R to L1 

W to L2 

B to L3 

OK 
OKO 
OK 

3.6.3 Radio Antenna Installation 

BW Programmer Task Outcome 

Install new mast with Antenna, orientate antenna to the position 
section 3.1.2 connect coaxial cable plugs. t-,)(/Siiri. iov-ri;wdY4 

etermined in i 

role OK I 
3.6.4 Telemetry and SCADA Communications Checks 

BW Programmer Task Outcome 

Brisbane Water programmer must complete the following procedures 
From the SSA4086 Standard Fixed Speed Sewage Pumping Station (SAT.) 
Section 1: Setup and Pre-Commissioning Checks 

OK 

3.7 STEP 7 - COMMISSIONING PUMP #1 

BW .Programmer & Contractor Task Outcome 

Before doing the next step ensure that the well level is between 'Start' and 
`Stop' level and Pump #2 is not running. 
Isolate Pump #2 to prevent it from running during the next test. 

OK 

At this stage the Brisbane Water Programmer must complete the following 
procedures 
From the SSM0116 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section2 : On Site Commissioning Procedure (Pump #1 Only) 

OK 

Once Pump #1 has been commissioned, leave the new switchboard in control 
of the site operating under "Remote" control. OK 

Electrical Contactor's Supervisor 

Name: Robert Mioti Date: 09/09/10 

Signature: 

13W Commissioning Manager 

Name:...John Clayton Date: 09/09/10 

Signature: 
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3.8 STEP 8 - CONNECT PUMP #2 AND COMMISSION 

3.8.1 Connect Pump #2 to New Switchboard 

Contractor Task Outcome 

At the beginning of this procedure, Pump #1 is operating under the control of 
the new switchboard running from the supply authority: 

OK 

OK Eli Shut down the generator and disconnect Pump #2 from the temporary switchboard 

Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked 
out as per BW Isolation and Lock Out procedure. 

OK 

OK I/ Via the MERACHAL plug in sockets provided on the switchboard, connect the power 
and control cables for Pump #2. 

De-isolate this now connected submersible pump. Check the rotation of this 
submersible pump by bumping the pump On / Off via the local "Emergency Start" 
switch. 

OKI 

Check the 3-phase motor current and compare with original results. 

PUMP #2 Can now be run in an emergency under the control of the new 
switchboard. 

A R, i . Amps 

B 
2 

b Amps 

c 9 1 Amps 

3.8.2 Commissioning of Pump #2 

BW Programmer & Contractor Task Outcome 

Before beginning the next step ensure that the well level is between "Start and 
Stop" level and Pump #1 is not running. (Station under the control of the new 
board) 
Isolate Pump #1 to prevent it from running during the next test. 

OK 

Brisbane Water Programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section2: On Site. Commissioning Procedure - (Pump #2 Only) 

009/ 

Once Pump #2 has been commissioned, de-isolate Pump #1 and leave that 
new switchboard in control of the site operating under remote control with 
both pumps able to run 

OK EV 

Electrical Contactor's Supervisor 13W Commissioning Manager 

Name: Robert Mioti ate: 09/09/10 Name:...John Clayton.. ..... D 09/09/10 

Signature: Signature: G 
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3.9 STEP 9 - COMPLETE TESTING 

3.9.1 Site Acceptance Testing (S.A.T) - Remaining Tests 

BW Programmer & Contractor Task Outcome 

Once pump 2 has been commissioned 
Complete any remaining procedures in Section 2 OICEI/ 
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 

Check operation of SIR for 20 sec. with probe to prove probe operation and 
operation of 2 pumps 

OK LC4/ 

OK ./ Check operation LR3 with probe to prove RTU and probe 

Seal conduits with denso and grout under switchboard. OK 

Check Energex Phase Fail Input. OK' 

Confirm automatic control of pumps. OK 

Check Parameter 203 of Soft Starter is a positive value OK 

Confirm correct operation of all door locks OK 

OK Confirm Operation & Maintenance Manual left on site. N Di -,-14 - -. 

3.9.2 SCADA Testing 

BW Programmer & Contractor Task Outcome 

The Brisbane Water Programmer must complete the following procedures with the 
assistance from the Commissioning Engineer and SCADA Commissioning. Engineer 
in the Control Room. 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3 : SCADA Commissioning Procedure 

3.9.3 Preliminary Work Completion by Electrical Contractors 

Contractor Task Outcome 

Leave the site clean and tidy and hazard free. OK-41 
Confirm with BW that the job is complete and their staff can leave. OK 

Confirm with BW that BW staff will lock up the site on completion of the switchboard 
change over work. 

0 0 

Note: If there is a problem with finishing the work due to unforeseen circumstance 
refer to the Risk Analysis attached. OK 0 

3.9.4 Register Control Room 

BW Programmer & Contractor Task Outcome 

Commissioning Engineer to call the Control Room Operator (CRO) and inform him 
that the site works is complete and that the site is now fully in 'Remote" control and 
that all alarms are to be acted on as per the alarm instructions. 
C.R.O. to confirm that the site is healthy and that there are no alarms active. 
Record the C.R.O.'s name and Officer Code and record the time of the call. 

Name . 

CRO 

TIME: 

-BW Commissioning Manager 

Name. John Clayton 

Signature: 
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4 POST CHANGE OVER CHECKLIST 

4.1 DELIVERABLES FROM RTU PROGRAMMER 
BW Programmer Date Completed 

Within 7 days of the change over the following must be completed and signed off by 
the BW Programmer° 
Complete Section 4: Post Commissioning / / 

from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A. T.) 

The BW Programmer will ensure that the Control Room Acceptance (CRA) form is 
signed by the Manager of the Control Room Officers. The form is to be handed to 
the Contracts Manager (CM). 

/ / 

4.2 DELIVERABLES FROM ELECTRICAL CONTRACTOR 
Contractor Task Date Completed 

All documentation required under the contract is to be provided with the time 
specified (AS BUILT's, Electrical Certificates etc). 

/ / 

4.3 DELIVERABLES FROM COMMISSIONING MANAGER 
Commissioning Manager Date Completed 

All documentation is handed to the Project Manager to that the new switchboard 
asset can be capitalised and handed over to the customer. 
Factory Acceptance Test Sheet - Completed & signed off. OK 

Electrical Inspection Sheet - Completed & signed off. OK 

Site Acceptance Test Sheet - Completed & signed off. OK 

Commissioning Plan - Completed & signed off. OK 

Control Room Acceptance Form - Completed. & signed off OK 

As built Drawings have been updated, drafted and taken to site along with the Site 
Specific Functional Specification, / / 

4.4 SUGGESTIONS FOR IMPROVEMENT 
Suggestion Recommended By 

13W Commissioning Manager 

Name- john Clayton Date: 09/09/10 

Signature: 
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J. & #1C A S NI UST II S LT 

ELECTRICAL 
INSTALLATION AND 
MAIN'/ E NANCE 

24 HOUR 
BREAK DOWN 
SERVICE 

POWER 
RETICULATION 

S.WITCHBOARD 
DESIGN AND 
MANUFACTURE 

ELECTRICAL 
ENGINEERING, 
PROCESS 
SOFTWARE AND 
DESIGN SERVICES 

SHEETMETAL 
FABRICAI ION 

MUNICIPAL 
PUMPING 
INSTALLATIONS 

HIGH VOLTAGE 
INsTALLAttoNs 

A C N. 001 952 325 

114 CAMPBELL AVENUE, WACOL, BRISBANE, OLD. 4076 

Telephone: (07) 3271 2911 - All Hours 
Facsimile: (07) 3271 3623 

ELECTRICAL CONTRACTORS & EA OINEERS 

INDUSTRIAL - COMMERCIAL - MINING 

CERTIFICATE OF COMPLIANCE 

CONTRACT NUMBER BW.70103-06/07 
ORDER No: 70103-040 
JPR JOB No: C42000 

CONTROL PANEL FOR SPS271 
DRAWINGS 486/5/7-0098-000 TO -023 AMEND. A INCLUSIVE, 

J &P Richardson Industries Pty. Ltd. certify that, the above listed control panel has been 
tested in accordance with the job specification 

for 
the as built drawings on t:h.e date 

recorded on the quality assurance documentation for this control panel. 

Yours faithfully,. 
J & P Richardson Industries Ptv Ltd 

P. Broderick 
Assistant Switchboard Manager 

File. Name: - C42000 QUU - SPS27 l Certificate of Compliance 

GOLD COAST PH: (071 5591 6340. SUNSHINE COAST. PH: (071 5476 513:: 

-A Family owned company providing Electrical 
.TOCWOOMBA PH: (07) 4-659 9900 

Services since 1 958." 
(1:r 
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6. "As Constructed" 
Drawings 

ID ID 1M 
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J & P Richardson Industries Ply Ltd 

6.0 "AS CONSTRUCTED" DRAWINGS 

File: C42000 SP2I7 Manual Revision 0 Date: 27/09/2010 
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QUEENSLAND 

Utilities 
ABN 72 002 765 7g5 

SP271 PA DI GTO CRT 
SEWAGE UMP1 G STATION 

SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX ) 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0098-000 SITE COVER SHEET 00 0 A 

486/5/7 -0098 -001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 0 A 

486/5/7- 0098 -002 PUMP 01 SCHEMATIC DIAGRAM 02 0 A 

486/5/7-0098-003 PUMP 02 SCHEMATIC DIAGRAM 03 0 A 

486/5/7-0098-004 RESERVED (SUMP PUMP) 04 

486/5/7-0098-005 RESERVED (GENERA roR CONTROL) 05 

486/5/7- 0098 -006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 0 A 

486/5/7-0098-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 0 A 

486/5/7-0098-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0 A 

486/5/7-0098-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0 A 

486/5/7-0098-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0 A 

486/5/7-0098-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 0 A 

486/5/7-0098-012 RTU ANALOGS 8, MISCELLANEOUS TERMINATION DIAGRAM 12 0 A 

486/5/7-0098-013 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM) 13 

486/5/7-0098-014 EQUIPMENT LIST 14 0 A 

486/5/7-0098-015 CABLE SCHEDULE 15 0 A 

486/5/7-0098-016 SWITCHBOARD LABEL SCHEDULE 16 0 A 

486/5/7-0098-017 SWITCHBOARD CONSTRUCTION DETAILS 17 0 A 

486/5/7-0098-018 SWITCHBOARD CONSTRUCTION DETAILS 18 0 A 

496/5/7-0098-019 LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 0 A 

486/5/7-0098-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 0 A 

486/5/7-0098-021 RESERVED IFIELD DISCONNECTION BOXI 21 

486/5/7-0098-022 SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS DOUBLE SIDED 22 0 A 

486/5/7-0098-023 SWITCHBOARD GENERAL ARRANGEMENT SECTIONS - DOUBLE SIDED 23 0 A 

486/5/7- 0098 -024 RESERVED (GENERATOR EXTERNAL CONNECTION BOX) 24 

486/5/7 -0096 -025 SLAB & CONDUIT DETAILS - SHEET I of 3 25 0 A 

486/5/7-0098-026 SLAB & CONDUIT DETAILS - SHEET 2 of 3 26 0 A 

486/5/7-0098-027 SLAB & CONDUIT DETAILS - SHEET 3 of 3 27 0 A 

e" 
DRAFTED 

A I '3.15L.11_17 F014 CONSTRUCTION P.H. 

0 05.101 ISSUED FOR TENDER 
Ho DATE AMENDMENT 

1111Teetertse.r3s trwle 

P.H. A.W 

DRAFTING. Cei .CK 

C.: AO FILE 

STANDARD VARIABLES 

1 DESCRIPTION ESCRIPTION VALUES 
Cr METERING ISOLATOR NOT APPLICABLE 

NORMAL SUPPLY MAIN SWITCH 125A S250PEi125 

GENERATOR SUPPLY MAIN SWITCH 125A S250PE/125 

PUMP1 CIRCUIT BREAKER 50A 51250)150 

PUMP2 CIRCUIT BREAKER 50A 512561150 

DRY WELL SUMP PUMP CIRCUIT BREAKER Nar APPLICABLE 

PUMP SOFT STARTER SIZE NSF-045 224W 

PUMP RATING 154W 23A 

PUMP LINE CONTACTOR (A7-37 

PUMP BYPASS CONTACTOR (A7-37 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

PUMP SOCKET OUTLET INCLINE SLEEVE DS3 3134013972 SUBS 

PUMP INLET PLUG HANDLE DS3 3136013972 3130013 

WET WELL LEVEL TRANSMITTER R1)(21.00,22.1116.011.APOPS 3m 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER -8Rifeeif0OlizttAt* 100A 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE NOT APPLICABLE 

RADIO DR900-07A02-1110 

EMERGENCY PUMPING TIME 576s( 

No of SINGLE POINT PROBES 2 

INCOMING MAINS SUPPLY CABLE 25mn3 

MAIN EARTHING CABLE '6nrn' 

INCOMING GENERATOR SUPPLY CABLE NOT APPLICABLE 

16mR 
-7-7 

SOFT STARTER 3 PHASE SUPPLY 

I 

P. HAOue OHilitial Signed be GANDERSON 2045-10 Otiointd Stood by IK.VAHEESAN 

A.W1TTHOFT DESIGN R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER 

20.05.10 

DATE. 

817 -001181ret t_A 

APO. r:.c FILE NO 

OfigIntd sionted by AAALTTHOFT 8895 2005-10 

GESIGN CHECK R.P.E.O. No. DATE 

6 

Gliginui Signed by R.SHERRiFf 

CLIENT DELEGATE 

L 3 

20.05 -10 

061E 

UrbanUtilities 
A 0w1.0.4 N bU V51,121 .10 efall1(.1, 

I TEST 
1"issur:o FOR CONSYRUCTION" S97 

I SIGN .............. cla /-7 / 

(a,)U -folez.c.o 

STANDARD DESIGN OPTIONS 

OPTION 
h 

DESCRIPTION FITTED 

A iwOiviD1/44 Pii,,P /lois fp( tV Oft fiMiD) SENS OR AND r4 i;i. T ?EL. ,ZY [UM NO 

B ,NoiviouAl.. PUMP NO rol Alt'' PROT El: TiON SENSORS AND FA& T qf A -:'; Etal NO 

C wet viptiA i: PWIF REF!. dy VAL vt MICRO5 WI r Of 
5 TA TON MANHOLE 5 Ar-tLARGE .i..sy.11Artw 7 

rfEll NO 

T NO D 

E S TA RoA, ty? y WELL SDI' PUMP AND LEVEL INt7i(Ariii:',1 sTAGoqs 4,43 Rei A YS ff,, NO 

F STA TIDAL PERMANENT GENERATOR - ATS ANO CONTROL CONNECTIONS IS3 NO 

G .S;-1% Mi L PILP6LN: Y S ;70RA bk. 1.1. VT: 1. 5 t. Nson 
H STA 1 ION iri. !VP Y cr L 0!±/ME TER NO 

I BACKUP COMMUNICATION - GSM YES CM 
1 PUMP CONNECTION Nia 0e-iontactors) YES MD 
K CATHODIC PROTECTION YES (1iED 

L MOTOR THERMISTORS (Via De-contactors) YES tiE:1 

M ODOUR CON i RU1 j 8a53 NO 

N CURRENT TRANsFopplE14a: TI METERING TT1S NO 

0 POWS a F:1: TRICAL INTO:' OCK 5 NO 

P WET WELL WA SHER M NO 

0 A V P17 SL NP PUMP AWL) it VEL PRO( Eili NO 

R TELEMETRY RADIO YES DE(E1 

S ;yr.,' writ 0 TR A SON/r ? I" VEi srmsoR efa NO 

T DOUBLE SIDED SWITCHBOARD YES INO 

U DELIVERY PRESSURE TRANSMITTER YES I1ED 

M NO) V CUE/Vi: AL UO..;NG 

SITE 

SP271 
PADDINGTON CRT 
SEWAGE PUMP STATION 

SITE C()VER SHEET 

Sheet 00 
FOR CONSTRUCTION 

As./ 
SHEET NT., 0 

Duet:L.08,u 1.61,10 UGliIiOo CRALMNG No, 

486/5/7-0098-000 
AMEND. 

A 
0.110 41.81611 00 11250 Dettemete.20 rottatZectdclett:. SEWLRACEUrulMq SZPVIP.arylar.Cegeator 1tedte-moteceEnrCansoueoun51.009eme_Ade5 Leet Seved 15 09518 nn 1114.4.), TO ..r. 2010 12,W.06 

to 11 I tl I 
14 IS 16 

M L. C., (2 c 
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, 5 

g 

i 4 
1. 

r 

IZ: 

1 1 c-> 

2 
Cd 

Co 

Co 

C 
Co 

0 
11 

0 

In 

0 
II 

1:3 

(1) 

IT 

0 
"11 

0 

0 

hI 

C 
0 

Cd 

0 

2 

-0 

0 

C. 

0 

2 

. 

I 

s 1 
I $ 

cC 

0 

P. 

0 

C 1?, 9 

i. 
Cd 

0 

5r 

Op 

cc 

0 
C) 

,i; 

co 1:1 ci):4 
m > osi 

01") 
> 
Oz 
m 
11 -I cC 

Z 
13 0 
(n 

0 

-; 

cc 

ENERGEX SUPPLY 3 PHASE 415VAC 
FEED FROM PILLAR No . 254A 

25Irge (NOTE 4,5) 

N 9 WB 

SUPPLY AUTHORITY 
DIRECT 

METERING 

SR1.2,3 F1, 
620 

611 

622 C:3 
8040. 63A 

Cl) 

CD 

CD 

CD 

E 

MEN 4___o 
LINK ; 

Electrical contractor 
to note energex supply 
pole or pillar number 

SWITCHBOARD RATING 125A 
MAX DEMAND 93A 
FAULT LEVEL 7kA 

ENERGEXJ1AINS 
POWER FAILURE RELAY 
REF 07,12 

.\ 
02 
NORMAL SUPPLY 
MAIN SWITCH 
125A .I r.0.0 (130A) 

Our att= 6 04010 121 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 

GENERATOR CIRCUIT BREAKERS SHALL BE LINE SIDE 
CONNECTION SOCKET SHROUDED. 
(In Switchboard) (NOTE 6) 

R W. B N E 

BOLTED 
CONNECTIONS 
(SHROUDED) 

Q3 
GEN SUPPLY 
MAIN SWITCH 
125A 1r0.8 (100A) 

Charact. 6 

MANUAL TRANSFER SWITCH 
0.122/N 

0 

E N LI 1.2 13 

CONT'O ON SHEET 02 

0 

50A 
SUB-DISTRIBUTION 

BOARD CO 10A0.9 (450.1 
(NOTE 1,21 Ii s 6 0000.) 

-4 

6A 

640 

STATION MAINS 
POWER FAILURE RELAY 
REF 07..132 

3 PHASE 
641 10 AMP 

OUTLET 
642 

N-011 10A 

Oct. k 643 

N-012 Al2 ISA GPO 

' 16A 

.013, 644 
w 

LAPTOP GPO - TWIN 
N-013 

'708 

.014, 

6A 
SPARE 

015 
SPARE 

`16A 

4)- 
016. i 650 

N-OM 0 '16 REE.06:E1S 

'7,6A 

ati 668 

10A 

651A 

6518 

651( 

65T 
651E 

651F 

I 

1 

661 030 662 

4A shil 

661 .03t 663 

SURGE FILTER 
CA 90 ALARM RELAY 

032 6,54 

SPARE 

670 

NO 
6A 

PROTECTED 
NEUTRAL 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD. ENSURE MIN TYPE I CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-6-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

6, CABLING TO GENERATOR CONNECTION SOCKET ANO 
AUXILIARY SUPPLY SOCKET TO BE DOUBLE INSULATED. 
CABLING TO BE FULLY SEALED TO OTHER COMPARTMENTS 

FLUORO IN RTU CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN PUMP CONTROL CUBICLE 

FLUORO IN BOLTED CONNECTION CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

RTU POWER SUPPLY REF 00:52 

LA s,,,3 

66/ 033 665 

SPARE LA 9,4 

GMERGENCY PUMP CONTROL POWER SUPPLY & 

SURCHARGE IMMINENT RELAY REF 06:AL 

019 486 
GENERATOR ANCILLARY SUPPLY 

N-019 C 10A SOCKET 
-100. (NOTE 61 

020 687 

N10 
6A 

021 
SPARE 

6A 

CATHODIC PROTECTION REF 01:F12 

POWER SUPPLY 

REF 06:711 

y; t,cIto S ,t1-,1,,f Sr 7. N.1 CV"X:a4 1....V YUKC.f.0 .^.111,na IAPPtti Pt anN.V.A.,.: 

L_ .1 j 0 0 1 SC 

go 

0) 
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12 5 I 6 

0 

No 

CONT'0 FROM SHEET 01 

N R W 8 

04 

,S0A 

Ir.0 6.3 I31.5A1 /00 
In. 6 (300M 
Hole t 

04 -1 
6A 

1K1 

1K2 

11(4- 

1K21 

LI 

L2 

L3 

EMOTRON 
MSF-045 o TIq 

MODBUS 

2214 T2 el 

SOFT T3 El 
STARTER 

1U1 PEA 

69 q 

70 q 

7514 

76 rj, 

77 Si 

2S# 

110 1112 
RUN 

13 COMMON 

11 RESET 

1S3 
!0 

tr1 
E/STOP 

101 

im l_ FAULT 

'-`--M31 ,...-0 33 M--17 
j OPERATE 

1Q2 ®21 ... 
22 i:-----143 ---4) 

703 ill, Ft.. vOLT , I 

23 ---....0 24 MI-" 
I 

P 

P P 

130 

131 

Rd 

Al 

AT 

ICON 

I RS485 Set terminating 
I 1 2 3 4 

FROM GRAPHIC 
RS485A- II 

175485 0 

L _A_ _ _ ._Cl...1 
A RS481L TO SOFT 

!switch to 'OFF' 

REF 08:111 

DISPLAY 
nible 17 L A I/ cRa564/e85188- 

REF 03:E6 
STARTER 2 

-11(1 

0x29 

104 

AO 

1K2 

HRtil 

EMG1 

REF 06:C6 

OFF ON, 0- 
1S5 EM.START 

10S 
1K4 

101 

VON 

1K5 

CONTI) ON SHEET 03 

DE- CONTACTORS 

--":\f-110 151,W 26AMPS 
SUBMERSIBLE PUMP Not 

3 ' 

1 

I 

-Cb-1 
i< 

t ! 

t 
2 

! 

STARTER FAULT RELAY 
REF 02:C12 

LINE CONTACTOR 
REF 02:83. ES 

BY-PASS CONTACTOR 
REF 02,A6, C13 

HOURS RUN METER 

RUN RELAY 
REF 02:04 

CONTROL. CCT 'POWER OM RELAY 
REF 02:1112 

MOTOR THERMISTORS 

20 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 
REFER SPICE T 08:07 

o c 
2 PI-19 CM 

-0 
17 -0 
19 

21 

SHEET 07 
CONTI() ON 

-r..t9 7 

1s4 

...7.,,-. 

IS f.-. 

Dig 

los 

02 C "7 :: -44(:1:::121,-:)---;- 
,153 

0703 °: 0'0. ) /11 00 37 

0,04 

12 

-42 

P1-03 

,- Di01 

0/03 GI --(:.ci '0.i' )- 
3 

''....=-..A-; 

11(3'1: 

0105 Ppp:11;77:0754 Ws C._...Ppii::::.)._..)-- 

- _.... 
,1(2 - -I 0105 

,-.. . 

0 0107 c 7 ( _, 

0 

) 
PI-05 

Ot00 ( 0/08 
Mal ( DI-03 

9 

9 

CA 

.0109 

6109 ( 01-09 
2Z 

0 

CM 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

DU/44P .16. I 001446 
P4-01 105 

0000 

ib- 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE. 

SPARE 

SHEET 07 
CONTI) ON 

GOOD 0000 -!A20 ONO- 
. 

V NO 

DO-01 ) 
NO 

P4:02 107 

1171. CIOpt (?001 2 0001 

Pt -43 109 

< 00-02 >--r1 0P" 
2 NO P4-04 

0073 

CONT'D ON 

SHEET 07 

1:700:e 

C003 

3 NO P4 -05 

0 
III 

0 
113 

0002 

0001- 

0001- 

LEGEND: 

A SWITCHBOARD POWER TERMINAL 

SWITCHBOARD CONTROI. TERMINAL 

O SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

RC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

O PLC /RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. 1.1141( TERMINAL 

to RTU DISCONNECT PLUG 

C 01-02 ) RTU DIGITAL INPUT 

K coi-c2 > RTU DIGITAL OUTPUT 

Al1-07 1 RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 50141 

8 

RUN COMMAND 
REF 0205 . 

FAULT RESET 
REF 02:S5 

EMERGENCY MODE INTERRUPT 
112 REF 06:15 

SPARE 

NOTES 

CONTI) ON 

SHEET 07 

I. INCOMING GENSET. MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE MIN TYPE 1 CO- ORDINATION 
WITH CONTACTORS S OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S12000"-COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA Al 415V FOR 0.2sec. 

A 

a 

ay 

A 

as 

C 

Sheet 02 
rJ- - 
z 
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0 

F 

13 

CONT'D FROM SHEET 02 
201 

E N R W B .-q: RTU DIGITAL INPUTS 

a ` ?2K1 

4 24VDC POWER SUPPLY - 
REFER SHEET MET 

iall ti 

DE-CONTACTORS 

' ' 
.15- 012-(001c 012-0011 

A A 7, . FC:La_ '-',,--- 
0 a 

36 37 P2-19 CM 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

&STOP PUSHBUTTON 

RESET RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

ON 
07 

:;-`) t.'SF -161r5N 
TI i MODBUS I 

. 
I 

M SUBMERSIBLE PUMP Not ti 
I-- pl. 2. 22hw T211 ( 
I 

I 15kW 28AMPS 

R2- 
.-,7-- 

oh ,21c5 ,,: 0313 0116 c_____03___Te_C DI-16 )- 0 REL3 SOFT T3 al ( L. .....?,,, 0 

50A 
14.0.63 (31.5A) 
Imz 6 000A.I 
Note I 

I 

STARTER I 

I 

C"---f -,/ 1 

4" 

38 . 39 P2-01 16 

' '2Ai7 ON7- Si . 0117 
200 I 2U1 ,., ..:EtE,ER 

1 

230 

0 ..--.---1...;( DI-:17 )- 
10 ..,- . 4/ P2-02 

" 2S2 69 ER .2K47 IVi12 / -r;M-1 MOTOR THERMISTORS 0 DOS.- DM .0 0118 c...._21L--- 
131-10 

42 ,-,I79 - 
2S3, 43 

P2-61 IS ., 05 -1 
AA 

RUN 
I 231 

i 

-1- 211 70ER .._1 X ; 

0119 Die- 
DI'S' D----L----GE-( 13 COMMON I 

2K21: 
Rd 211.11 

L_ _._1 r---'--i 
i--1(--,.: ! 

I - ..,- I 

i.c,4- 

0 ( DI-19 )- 
4, 15 .P2-01 19 

75 14 RESET 

1 81 4 
D 1 2S1. 

191" 91" c l'--2P--(7-- D1 0 -20 
46 ,- 47 P2-05 20 

oin. 2o ,,.i, 
°R1 D''.--21---r-DT-72r)- 

76 

Dr 

i ! 

L.,:....-:-..__1 .-- 0 C 
77 IR ,, 

: 

i i 

i 
1 

48 49 P2-05 21 
n. 29 . 0311 0117 c /_.,..N._?..._42;.< DI-22 )- 0 

so 51 P2-07 22 
281 

2 0 200N 0113 c 0173 01..n 
I FAULT I --1".-2'IS3. 

1 207 STARTER FAULT RELAY 
REF 01E12 

LINE CONTACTOR 
REF 03:83, E5 

BY -PASS CONTACTOR 
REF 03:A6. CI3 

CONT'D 
SHEET 

(a ca...< )- 
52 53 P2-08 

31 _________o__ 33 ii 
2S3 _1 

I OPERATE 
°R4 0 C.-.---.=211L----- 

I0 
21 -::...-0---- 22 

E;_z22____2X1 
54 SS P2-09 24 

E/STOP 203 FULL VOLT 
1 In ' 209 

(31;5 C.- M/5.----0-( 01-25 0 )--- /2X2 
23 -____,-- 24 

I 

I R5485 1 

1 1 2 3 4 1 

L _AL _ Ill ... . i 
FROM SOFT RS4e58, A Set terminating 

56 51 P2-10 25 
0125- 

Es 

SS 

ON CONTI) 
07 SHEET 

STARTER 1 

/1 f R$30531- II 
wild) to 'ON' 

RTU DIGITAL 'OUTPUTS REF 02:E6 cab/cm 

HRI42:: 
- a 

203 '. 
, 24VDE POWER SUPPLY - 

HOURS RUM METER REFER SHEET 08:C7 ..---- ff 
,2K20' 205 2N4 

-- 

EMG2 

RUN RELAY 
REF 43134 

7.4. AIC. 0024441 .73- , 
REF 06O6 

OFF ON, 

)._002449 o 
CM P4-11 173 124 

--- -1- 

a 
''' 

0 I * 
255 -EM.START 

2K5 101 2K5 

9914 
0003 D0'011 

- 21420 1 - DM- 0 NUN COMMAND DO-OS l ) 0 
5 NO P4-12 125 126 REF SIES 

FAULT 
1,099 009 :Eztc oca,- 00-09 0- RESF. r 

REF 03-.15 
C' 

100N 

CONTROL CCT 'POWER 0N. RELAY 
REF.03:812 

9 NO P4-.1) 127 128 
.:-..._.. .' 21(22 

C010 ) Cr919 /1011 0010- 0 EMERGENCY MODE INTERRUPT DO-10 ER - 10 NO P4 -14 129 130 REF 06:18 

)et POP SPARE 00-11 ) 0 
132 

CONTI) 
SHEET 

11 NO P1-15 131 

ON CONT'D 
07 SHEET 

ON 
07 

LEGEND: 

NOTES 

A SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

0 SWITCHBOARD GENERATOR TERM. 

)1( FIELD TERMINAL 

R3 PLC TERMINAL 

GE RTU TERMINAL 

a SS TERMINAL 

0 PLUM MARSH, FUSE TERMINAL 

0 PLC /RTU MARSH. LINK TERMINAL 

TO Alll -.-.)- DISCONNECT PLUG 

1, INCOMING GENSET. MAIN, PUMP 8 71ST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE MIN TYPE 1 CO-ORDINATION 
WIT1 CONTACTORS & OVERLOADS TO IEC 94 7-4 -1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFCPLAS'T 512000 COMPATIBLE LABELLING, 

L, FAULT LEVF.I. OF 7.0kA AT 4.15V FOR 0.2501. ( 01-17 ) PRI DIGITAL INPUT 

0.!-02 ) RTU DIGITAL OUTPUT 

i an. RTU ANALOGUE INPUT 

11 
Wt -e7 [I RTU ANALOGUE OUTPUT 

Sheet 03 
FOR CONSTRUCTION 

DRAFTED P.MAGLIIE ORAINII SR17/7'd AsI ()ANDERSON 20.05.10 

DESIGN R.R.E.0, NA. DATE 
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C 

1 

5 

COMMON CONTROL SECTION 

EMERGENCY PUMPING MODE (240VACI 
670 240VAC POWER SUPPLY 

REF 01E13 

670 

670 

SIP-i.. Ea/ 
SIDI 

2 :2 

670 -1 

870 moyr 

REF 02,F14. 

2K72 

/18 
A, Al 

7DSEC 

EMGDI 

Met 80% of RTV 
IITMIT N ff, 

pulbpsn9 timai 
516sec 

88 

REF 03:F It 675 
Z-12sEC 

/V8 

TIMING DIAGRAM 

MDT 

SCOT CONTACT 

EMGOT TRIGGER II 
EMGOT CONTACTS 

ElIGI/EMG2 

EMU CONTACTS 

SIR 
SURCHARGE IMMINENT 
LEVEI. RELAY 

670 

SIR-1 
REF 06,A3 

SIR-7 
REF 0782 

670 

671 

0115 

N HI 

LO 

Multitro6 
Model 
MTR-2 
240VAC 

18 

IS b 

25 

29 
C 

SR-El 

SO? E,TW 

GOT 

(NOTE 21 

A 00.10 issueo Fc'ope C()TV:STFILICTI (.7N P.H. 0.A. 

REF- 0 7 ,G4 

TR AFT ED 

GRAFTING CHECK 

SURCHARGE IMMINENT ACTIVE 

SURCHARGE IMMINENT 
ON DELAY TIMER 
REF 060 

EMERGENCY PUMPING MODE 

OFF DELAY TIMER 
REF 06D3, 4102 

EMERGENCY PUMPING MODE PUMP 1 

REF 0254, 0254 

EMERGENCY PUMPING MODE PUMP 2 

ON DELAY TIMER 
REF 0354, 0354 

ON DELAY /O. ACTIVATE EM. PUMPING MODE 

EMERGENCY PUMPING MODE ACTIVE 

ENABtE CM. PUMP STARTS, DELAY OFF (/2(5 PUMP RUN ON TIME. 
72= 805:. OF SURCHARGE FUMPUNG TWIT DEFINED IN THE RIO CODE 

INITIATE. PUMP I START & PUMP 2 DELAYED START 

L.-- ON DELAY 1931. START PUMP 2 

COMMON CONTROL SECTION 

LEVEL MONITORING 

600 

/61.EARTH 

I 

I I 

LEVEL PROBE 

P. HAGUE 
A.WITTTIORT 

24VDC SUPPLY{ 
REF 29.0 J7- 

REF 0702 
LR3 

LR3 
WET WELL HIGH 
LEVEL RELAY 

-i-VE HI 

VE LO 

Multitrode 
Model 

24VDC 

25 

29 

(NOTE 2) 

0,10.1SIgnoa by GAND(RSON 22.05. I 

0551014 R.P.E.O.No. DATE_ 

EM001 - SETTINGS 

R 

/9. 

It 4 IT 6 

COMMON CONTROL SECTION 

SWITCHBOARD INTERNAL LIGHTING 

DS1 DS2 'os? 

,;1.74.7! 

CONT'D FROM 
SHEET 07 

ol 

0 
Ds, 0/31 ;,DS7 08 ' DSe usg 1SS9 'ow 

P(2-16 " 0 -31 ,7) DOOR SECURITY STATUS 1. 

0008.8i910/ i OOSE0r19 MS aosto A 

69 

013 D w, ( 01 

31 .; 

(RI 

Rif 07:64 
603.. 

0018 3 

NOTE 3 

Oridnal Siontd by K.V.AH EE SAN 

PRINCIPAL 0£31034 MANAGER. 

24VDC POWER SUPPLY - 
REF MET 

COCR 0511 DES CLCSED WIN MRS CLOSER 

0S3' 0s) DS. os, DS5 4S5 OS6'- 

RTU DIGITAL INPUTS 

SLCR SWITCHBOARD LIGHTING 
CONTROL RELAY 
REF 01131t 06510 

(GOOD FROM 
SHEET 07 

LZI,) LEVEL PROBE 

20-04-13 

GATE 

240VAC 653 
{ - FILTERED ,: 

SUPPLY ' i.k1 
REF 01513 

Prox.SwItili Filled To 
'Disconnect Zone' Door 

SF. 

SURGE 0113. 

DIVERTERS 
FILTER 01( 

, 

Till 
REF 0102 

ATS SECTION 

SURGE DIVERTERS 

RTU 
SURGE. FILTER 

SF1 

SURGE FILTER 
ALARM RELAY 

r- 5F- 
SFAR LI; 

N 

12 
SDI 

SO1 SD2 SD3 

CLOSE = HEALTHY 

S03 

NOTES 

I. ALL WIRES & CABLE CORES ARE FERRULED WITH 
GRAFOPLAST $12000 COMPATIBLE LABELLING. 

Z. SET DIPSWIT CH TO 'DISCHARGE' MODE. 

3. RUN SEPARATE DEDICATED EARTH CONDUCTOR 
TO EARTH BAR. 

SITE TITLE 

I dIll .$: 0. SP271 COMMON CONTROLS 

LEGEND! 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

)1( FIELD TERMINAL 

53 PLC TERMINAL 

I RTU TERMINAL 

SS TERMINAL 

O PL(/RTU MARSH. FUSE TERMINAL 

PLC/RTU MARSH. LINK TERMINAL 

THRTH> DISCONNECT PLUG 

CE-Cf-vi RTU DIGITAL INPUT 

< oct-ED > RIO DIGITAL OUTPUT 

I 
All-H! I RTU ANALOGUE INPUT 

I 601-CI U RIO ANALOGUE OUTPUT 

Sheet 06 
FOR CONSTRUCTION 

33(F.ET No. G 
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IA 

CONTI/ FROM 
SHEET 02 

PERE 

RTU DIGITAL INPUTS 

13110 

'25 

0111 D111 

- .,-7"9 
0 
:27 P1-12 

PERS. 
-.--.:q 

0112' 0112 Plgfia_< 
SFAR7'.. SOL, SD1:113 0141.' 21 0113 C 0//3 

.., P1-13 12 

--;7°---T ,- ? P1_14 
%. 

LOC, RET1 

I 4 ' 
0/14 0 0174 ,- 

N.. .., ,,, 
...570 - 33 P1-15 

. . MS 0 ... 
0115 ,- 

35 P1-16 

CONTI) FROM 

SHEET 02 

34 

CONTI) FROM 
SHEET 03 

-0 
59 

0127 

O 
0126 < 0126 ja 

0127 

P2-11 26 60 

O 0127 077 

62 27 P2-12 

0118 DO ..,C1112 

64 P2-13 28 

0129 0 0129 ( 0119 

67 

CONT'D ON 

SHEET 06 

26 

24VDC POWER SUPPLY - 
REFER SHEET 08:07 

15 I .16- 

71 

73 

75 

D13 02' 1 

66 P2-14 

0130 0 D130 

68 P2-15 30 

001 

-REF 01:116 

SPARE 

ENERGEX MAINS POWER 
REF 06F4 

STATION MAINS POWER 
REF 007 

SURGE DIVERTERS OK 
REF 06,F 11 

STATION LOCAL/REMOTE SWITCH 

SURCHARGE IMMINENT 
REF 06,02 

CONT'D FROM 

SHEET 03 

DI-27 

DI-28 

DI-29 

013 -CON 013- COM 

72 P3-19 CM 

SPARE 

RTU BATTERY OK 
REF OttC4 

RTU CONTROL POWER 
REF 08{4 

EMERGENCY PUMPING MODE 
REF 06:C6 

WET WELL HIGH LEVEL 
REF 06:F6 

CONT'D ON 

SHEET 06 

0 
74 

013.2 

O 
76 

0 
91 92 

Dg? 

<3 

S 

0 
93 94 .o__d0<0/t 1 0143 7.--.7p_isTr710 
95 96 P3-12 

0133 

0/41 

C 
P3 -RI 32 

1/4e- 

P3-02 33 

0/32 

01-33 

41r4--C 
111-41 

(...12ILL-D42. 
P3-11 42 

97 

163 

CONT'D FROM 

SHEET 02 

I. 
ti 

DO-04 

00 -OS 

00 -06 

DO-07 

0004 

CONTI) FROM 
SHEET 03 

1 00 

O 
96 

/2/45 

0 
104 

0147 

C 

0143 

014 4 

P3-13 44 

(----16 212--14.-C DI-47 
P3 47 

RTU DIGITAL OUTPUTS 

0004 

P4-06 
0005 0 

P4 -01 

O 
115 

) 
P4-08 

P4-09 

0005 

0007 

117 

O 
119 

O 
121 

R... 

,,...' 
cs 
cs 0012 ,,. , '-'\ DO-12 >--G1 -' A012 

..I a 
12 110 P4-I6 133 134 

-.< 00-13 > fa 0013 ) 0073 --0- 0013 -ILIK7 . 7 0013- 
LI 29 13 PO P4-17 135 136 - 00 -74 -ca 0014 6.) 0012 0 0014 H3 I ..,117/4 - 

14110 PG-18 137 LI 7--v_.__<..i 138 

-7-- 00-15 >-a-Pm5-----_____)___EQ§:___0 
15 NO P4 -19 139 140 

0004 

NORMAL SUPPLY CB CLOSED 

0133 TO 0141 SPARES 
RESERVED FOR GENERATOR 
CONTROL 

SPARE - RESERVED FOR 
VALVE PIT HIGH LEVEL 

CATHODIC HODIC PROTECTION 
FAULT RESET REF 20:AS 

014.1. TO 0147 SPARES 
RESERVED FOR DRY WELL SUMP PUMP 

CONT.o FROM 

SHEET 02 

40 

122 

ELECTRODE TEST RELAY 
REF 06:F4, 06:/8 

SPARE 
RESERVED FOR WELL WASHER 

SPARE - RESERVED FOR 
DRY WELL ALARM STROBE 

SPARE - RESERVED FOR 
ODOUR CONTROL UNIT 

CANTO FROM 

SHEET 03 

SPARE - RESERVED FOR GEN. CONTROL 

CATHODIC PROTECTION 
REMOTE INTERRUPT REF 20.A1 

CATHODIC PROTECTION 
FAULT INDICATION REF 70-A4 

SPARE 

MIX 51P91.1 

FIT 01(1 

. 2A 

142 .141, 

A/1.24 V 

ANALOG LEVEL 
METER TERMINAL 

HOUSING 

RTU ANALOG INPUTS 

FM671 
TRANSMITTER: 

nn - 

SgfeA NH, -"AKIO' PRIMARY 
163 610 608 609 149 PS-01 WET WELL LEVEL 

1111-C 4100- A100- 

150 P5-42 0- 

A 131A 

A13.1.1.168T TRANSMITTER 

411624V 

411.74 V 

41124V 

45 

O 
146 

141 

4114 4 V 0 
142 

CATHODIC PROTECTION 0101 
_TRANSDUCER 

A 
506'4 Av Al01- g r . DELIVERY PRESSURE 

151 P5-03 1. 

.21122:( A101- 

152 PS-04 1- 

50''' A AI02 .1- RESERVED FOR 
153 PS -OS EMERGENCY STORAGE 
O 4102- LEVEL 

154 PS-06 2- 

540 A103, 4103. 

155 P5-07 3. 

O A103- C A /03- 

/56 P5-06 3- 

/133 

5"", A104 4104. a_r 0 < 47/04 
159 PS-OS 

O AIN- (...._4(04 
ISO P5-10 4- 

SPARE 

RESERVED FOR 
GENERATOR FUEL LEVEL 

56,4'A 
6.--.1V&.12---(-!.-41,1L5-1 A105 1.--- RESERVED FOR 
159 P5-11 5* ----- 1 SECONARY WET 

O 410.5- ( .. - . 
WELL LEVEL 

160 P5 -I2 5- 

'6:46 
4105, 

240VAC SUPPLY 
A 

N. 2106 1-7 RECTIFIER 

REF OT 

Nia 
E14 

A 761 P5-13 CURRENT 11 

4104- 4106- - 

^ 
41115- -70=0---(2 

152 P9-14 6- 
REF 20:99 

RESERVED FOR 
CHEMICAL DOSING PUMP 
SPEED REFERENCE 

- 
5"" AC77 A 
9 ( - A107 RESERVED FOR 
143 PS-15 7 DELIVERY 

407- A187- 3 FLOWMETER 

164 P5-16 7- 

RTU ANALOG OUTPUTS 

IFp, Ao>01. "3-2:4 
3. 173' 

ACM- A073- 

3- P6 -08 174 

CRAFTED P.HAOLJE 
A 011.10 ISS 1.5 EC, FOR CONSTRUCTION 

05.10 ISOL.M.D FOR TISNOCF-5 r.to. A.W. 

DRAT T1740. C MEC 

CAO FILE 

A.WITT710FT 

GT-00/313.sot_A 

DATE AMENDMENT ORR APO. B.C.C. FILE No, 

Dtiginal Signed by GANDERSON 20.05.10 Nt OtidnalSisnyd by K.VAHEESAN 

DESIGN R.P.E.G. N6. DATE PRINCIPAL DESIGN MANAGER 

Oog:nat signed by AIMTTrIOF T 9005 20.05-10 Original Signed by P.ENERRIFF 

DESIGN CHEEK R.P,E.O. N6. DATE CLIENT DELEGATE 

'20-05.10 

DATE 

20.05-70 

OATE 

UrbanUtilities 

NOTES 

1. All WIRES 8 CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPAVBLE LABELLING 

LEGEND: 

U 

O 

a 
0 

O 

SWITCHBOARD POWER TERMINAL 

SWITCHBOARD CONTROL 'TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

PLC TERMINAL. 

RIU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

PLC /RTU MARSH. LINK TERMINAL 

168T8 DISCONNECT PLUG 

01-02 ) RTU DIGITAL INPUT 

< P.07-0 ) 01 LI DIGITAL OUTPUT 

AI/..01 RTU ANALOGUE INPUT 

A0I 12 RTU ANALOGUE OUTPUT 

8119 TITLE 

SP271 COMMON RTU I/O 
PADDINGTON CRT SCHEMATIC DIAGRAM 
SEWAGE PUMP STATION 486/5/7-0098-007 A 

A cni4,0i1 N RIG0:7 154 401.4,7n 

GA194 WAlLFt SUPAYA 1.00% Ocala -07.00ASES1MIT,00r0:0.0.P 2 01 P000040, 00.1000001y1,0newiry. 000,g0,,..001,57.044001..A0.1 L4 S00.11, 0,1009 1.0.010., 10 A00.10 s0 12.50:00 
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1 
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0 
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1 

; 

N 
3 

7 
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3 

O 

No 

740VAC 
FILTERED 
SUPPLY 
REF 05010 

SHROUD 

1 

}7r 

62Q 

COMMON CONTROLBj 
SECTION 

POWERBOX 
P13251.24CM-CC-T 

662 

t0A01-2-- 

PSI 

SN7 BAIT 71 

Ft 

BOK 
NC 

RTU 
TOM 

NC 

Jl. 

¶0 16 16 

11- 

J2. SAW 
0 

7. 

118. 

118- 

0127. 

D127 

RIO POWER SUPPLY 
10A 24VDC 

10Atie 

°I. 
0, 

PA. 

.114- 

BATTERY OK 

REF 07:C2 

,0 Fault, I Healthy 

0128 POWER ON 

0128 REF 07:C7 
O. Fault, 1 e Healthy 

TEMPERATURE PROBE 
LOCATED AT BAT (FRIES 

SOFT 
STARTER 1 

De Nal 
Tata RS485 

PLUG 6 

zo 

RSc8S 

TT2 
Set terminating 
swit1h to 'ON' 

Set terminolinq 
svitch to 'OFF' 

RS4,65- 8i 
W 

Cable 18 Cable 17 Cable 18 

Use 11Go4el bvedener Twisted Pair Cable 

MODBUS CONNECTIONS 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

O SWITCHBOARD GENERATOR TERM. 

)12, FIELD TERMINAL 

UT PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

o PLC/RTU MARSH. FUSE TERMINAL 

O PLC /RTU MARSH. LINK TERMINAL 

to .0 --)- DISCONNECT PLUG 

01.22 ) RTU DIGITAL INPUT 

< col-or > RTU DIGITAL OUTPUT 

A.11-07 1 

IIA01.02 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

NOTES 

1. ALL WIRES 8. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 517000 COMPATIBLE LABELLING. 

7. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

SIYP 

0 
0 

SA SA 

SAM 

SAM 

^-e1- 

SAM 
0 

PIN-CUT F011 RADIO CONNECTION 

123.19, - D89-F - 1 - 0094-2 
099-F-3 
085 -F -4 
D69-F-S 
D69 -f -6 - 089-F-1 - 099-F-8 
D99 -F -9 

Rx TBA 
Tx TBA 

RADIO 
0119-11-1 
009-51-2 
0139-M-3 
0139-M-4 
0159-M-5 
0139-M-6 
013941-7 
099-56-8 
089-51-9 

SD 

IC. SOP J4 A 13. 24V pc- 
06. 

13- Jl l46 

13.8V DC 

. DISCONNECT 
PLUG 6 

JS- 

6-14 

RTU 24VDC CARD SUPPLY 
Jo- REF 32:A13 

17, 
WET WELL HIGH LEVEL RELAY LR3 

17 
] 

REF 06:F7 

1 SPARE 
I RESERVED FOR DRY WELL. 

LEVEL RELAY LR2 

J9 
COMMON CONTROLS 

JC- REF 0S:H10, 06:812 

PO. 

S'"' 41- 

: J11- 

IP- 

504 

SATO 

N. 

9.. 

SAPP. 

0;5. 

Ou- 

SAI.P 

Ota 

SAAV 

4 

017- 

6414, 
Oa. 

MODEM 

REF 00.815 

SPARE 
RESERVED FOR FLOWMETER 

SPARE 
RESERVED FOR VALVE PIT 
HIGH LEVEL 

SPARE 
RESERVED FOR ULTRASONIC 
WET WELL LEVEL 

SPARE 
RESERVED FOR WELL WASHER 

SPARE 
RESERVED FOR STATION MANHOLE 
SURCHARGE IMMINENT 

SPARE 

DISCONNECT 
PLUG 6 

Pt 05485- TO GRAPHIC 
II P6 RS485. 0 a DISPLAY 

It F.6-11 ce,,,s 
!, REF 08410 

PE,10 

O 

r ko 
powit l P2 RS 232 P1 j 
SUPPLY 

FORTS 

CONNECTOR 
RS 485 PORTS 

FP2 P1 

B 

.A 

GSM ANTENNA 

REFER TO WET 12 

'0- 42- '3T '4T 'ST 6T 7" E4 

ANALOGUE INPUTS 

LOGICA CMG -0311E 21.VDC - MOTHER BOARD 

DIGITAL INPUTS HOME No. 

El CON 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 

DIGITAL OUTPUTS (MODULE No 1) 

E2 7 6 5 4 3 2 1 0 COM 

REFER T- O SHEET 09 REFER TO SHEET II 

REFER TO SHEET 10 REFER TO SHEET i2 

32 33 34 35 36 37 38 39 CO 4t 42 43 44 45 46 47 COM E71 o I 2 3 CDM El 

8 

DIGITAL 151PU1 S NODULE No 31 

I Ll 

ANALOGUE OUTPUTS 

LOGICA CMG - MD3311E 2L VOL - EXTENSION BOARD 

DIGITAL INPUTS (MODULE No. 2) 

FES COM 31 30 29 23 27 26 25 24 73 27. 71 71! 19 18' 11 16 

DIGITAL OUTPUTS ;MODULE No. 2) 

1 E6 IS 14 13 12 TI 10 9 8 (011 

REFER TO SHEET 10 REFER TO SHEET 11 

116. i 
GRAPHIC 'DISPLAY 

REDLION 03064000 

FROM RTU 
2.1415,...._ 

" REF 08:A13 { 05`- 
Cable 

4.5435A - 

Cabe 17 

TO SOFT 
STARTER 1 

REF D2TS 

PORT 1 

LOGICA CMG - MD3311E 24VDC 
ETHERNET BOARD 

PORT 7. 

II_ SUPPLY 
REF 08F8 

24.VDC 

50;mi/A S '20' 
HT 00LIGNsTmEDNADDEJA4 CENT 

PIN-CUT FOR GSM CONNECTION 

11.Q.DIA 
HD IS -1 
HOTS-3 
1-11)15-3 
M015-4 
HD IS-S 
HC15.6 
FID15-7 
HIPS 8 
#015 9 
#015-10 
mO1S 11 

12 
HMS 13 

11015-14 
HOTS -IS 

1 

#03311 
0894-1 
089-F-2. 
089-F-3 
CM9-F-4 
089-F-S 
089 -r-o - 089-F-7 - 089-F-8 
069-F-9 

.... CONFIGURED FOR 

LAPTOP CONNECTION 

Sheet 08 1 

FOR CONSTRUCTION 

A 

I) 

F 

9 

6 

DRAFTED PNAGUE -,- 
()Opine Sbyted by DANCERS017 2.3 -os. , 5 
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a 

c 

0 

9 

H 

3 r 12 I0 I 
la 

I 15 

A 00.10 

RTU COMPARTMENT 
HIS RTU 
M03311 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 1 

0100 

0101 

0102 

0103 

0104 

0105 

0106 

0107 

0108 

0109 

0110 

0111 

0112 

0113 

0114 

0115 

00 

01 

02 

0 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

IS 

CON 

El 

REFER 
SHEET 08 

Orr 

0101 

0/02 

(403 

DOA 

DVS 

RTU POWER SUPPLIES 

mac J 

JIB- 
(Ea 1. 41 JIA 0 

JIA- Y 

JI 
if- 

CCD 3 8 4 54 

13- 

DISCONNECT 

PLUG 1 

>2 

Fun 1:31m 

)5 

D197 

0109 

0109 
1 

010 

DIU 

Dill 

Dill 

0114 

DIU 

011-(OH v 

>11 

)12 

1.S634.100 T--"01-1 CONSTRUCTION 
0 05.10 ISSUED) FOR TENDER 
tit, DATE AMENDMENT 

OTITDIV't J.X. 8.08 

V 

CCD 

.144. 

.14A v 

8, S. 54, 

E 6, 51 

J.5 
.15 

JO. 

i:E:D IA- 

17. 
J7- 

f` SA 

a7D 

12. 54 

13.5A 
13- 

14.54 
aZTID 14- 8 15. 54 

oup 15 8 16.. 5,1 

0=15 B 17, SA 

MD 17- 8 18.5A 
D 18- 

UNK OARS 

DIT 

Al- 

REFER 
SHEET 08 

0/90. 
moo-) 
0107. 

0101 > 
0:01. 
0101 > 
0103. 
0'03 ) 
0100. 

fit , 

Li 

0104 > 

LINK BARS 

DC05. 

D705 >--- 
01:26. >-- 

> 

0112. 

0/12 > 
0113 
0173 

0114. 

1.114 > 
0115 
0115 

Ma, 
0120 

SWITCHBOARD 

STARTER COMPARTMENT 

PUMP 1 

WERKE] 61 

CONTROL POWER 

START PUSHBUTTON 
OW, 151 

01v1 

1. IS2 

DAV 0. STOP PUSHBUTTON 

0I03, IS3 

0113 

0614, 

0104 

05. 
< M5 

DAM. 

0100 

trt,t E/STOP PUSHBUTTON 

1S4 

RESET PUSHBUTTON 

1K2 

PUMP RUNNING 

1K3 

STARTER FAULT 

COMMON COMPARTMENT 

PERE 
ENERGEX MAINS POWER 
REF 01:54 

1"---"21L--1)DC117: R IS I ofi.zIO:i MAINS POWER 
GT 

CN:1 

Taff OR 

40.1 10 

Or 

4' 
ATS COMPARTMENT 

^./ SFARr. 

0173 

SURGE DIVERTERS OK 

REF 56,113 

SO 3 OF1 

STARTER COMPARTMENT 

ow. Loc 

< i71,4 STO 
+ 0-] STATION LOCAL/REMOTE SWITCH 

COMMON COMPARTMENT 

s14-2 
SURCHARGE IMMINENT \ 0115 I REF 0642 

-VORAr TEO 044MM Signed by GANDERSON 20 -05 -IA Cn9nai Urr/tey1 hr K.MAHEE SAN 29.05 -IA 

P.H. ORA=TING CHECK A.WITTHOFT DESIGN 14.0.4.0.1M. DATE PRINCIPAL. DESIGN tAANACER DATE 

P CAP .E 07-00060ot A 0.914albigbAr1 by ATAITTNOFT atm 0005-10 Oripinal SW/1rd by P.SFIERRIEF 20.05.10 

t1.1.-..c, FILE No. ..,()ESIGN MCP: DATE,\_CUENT DELEGATE DATE. 

FIELD 

LEGEND: 

C?? 2) CABLE IDENTIFIER 

101110 DISCONNECT PLUG 

18 S I FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

NOTES 
1. ALL WIRES 8 CABLE CORES ARE FERRULED 
WITH GRAFOPLAS1 517(00 COMPATIBLE LABELLING, 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

Sheet 09 
FOR CONSTRUCTION 

"s17118-7- SHE F.T N 
ClIZE081,00 SP2371 KILT DIGITAL. INPUTS 
Urban Utilities PADDINGTON CRT TERMII.IATIOI'4 DIAGRAm Oubbnslabd tbban111111114s DRA151NG No, AMEND. 

SEWAGE PUMP STATION 486/5/7-0098-009 A 010,5)0 0, 1111 

03154 WA1tA SUPAnd ,ItSyCIIACCUYETWORKSW n pancrvolOt....7 11....r.yonFe. NV,0- C9 1._A.09 0Y13.../ 0,05.0,, thLYYdey. IG Y5Y.Y.Y 

.1._. 11, 14 13 16 

11 

0 

41 

A 
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"7" 4 

B 

C 

0 

H 

RIO COMPARTMENT 
MITS RTU 
MD331I EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 2 

DI16 

D111 

DNB 

0119 

D120 

0121 

DI22 

0123 

0126 

0125 

DI26 

0127 

0128 

0129 

0130 

0131 

16 

17 

1B 

19 

20 

21 

22 

23 

26 

25 

26 

27 

28 

29 

30 

31 

J7/16 

D117 

ono 

0/20 

0121 

0177 

0173 

0124 

0175 

DISCONNECT 

PLUG 2 

NOT 

Dr- 
)) 

--1.11)s 

'6 

0.126 

0127 

0120 

0129 

0/30 

0131 

O 017-74V 

012 

Oil -CON 
2A1. 36 

CON( OH 

$411 

0176 

Dl f7 

D118 

0179 

a =c3 37 
0176. aza 38 7.7.01= 
0117 am 40 
0117 ) a= 41 
0118. COD 4 
0118 > 

43 
0119. 

E 4 

cop, 45 
0/20. 

C1M1D 46 
0120 47 

0122 

0121. C=D1 48 
oar ) 

c1:37 49 

023 

cco 50 ) a=o 51 

0121. 

0/20 

)4--- 
0125 

)11- 

)12 

)13 

-)14 

042 -CON v 
CON 

E 

16 CHANNEL 
DIGITAL INPUT 

MODULE 3 

1932 

D133 

D04 

1335 

(136 

B131 

(438 

1339 

040 

DS41 

1342 

43 

11144 

1345 

0446 

1347 

32 

33 

34 

35 

36 

37 

39 

39 

40 

41 

42 

1.3 

1. 

45 

46 

COH 

7 

C1=0 52 

_ 
e a-JD 54 

c 55. 
cr-A3 56 

(1Z0) 57 

0126 

c=0 58 

cco 59 

0127 

0128 

0130 

cm) 60 

0131 

-17 - 1)11- 

)19 

'20 

V 

DISCONNECT 

PLUG 3 

0/31 F1.0 BIN% 

)1 
0113 ) 2 

0134 
>3 

0135 

0136 

0137 

0138 

0139 

0140 ) 9 

0141 

014 
)11 

0143 

014 

)13 
0415 

0.146 

014 7 

)16 

013 -CON v 

O 013.24V 
013-COPI 

7A 71 

cco 72 

43=o 73- 
013' 

4111M0 74 
I a= 75 

G/3.3 a= 76 

CCM 77 
0134 crz) 78 

a= 61 
0/27 CM7 62 
P28. (CD 63 
01I0 

COD 64 
01:54 

CO=0 65 
0129 

CCD 66 
0110. 

C1=0 67 
0130 am 68 
0111. 

C1ZD 69 
DOI 

70 

LINK 511R5 

Q13 

0135 

Go 

Go 

Gy 

GE 

GY , 

Gr 

0132. 

DO; 

3) 79 

0136 

013 

0138 

CCD 89 

0139 

(7::41 31 

ccil 87 

<co 83 
CCID AL 

CCM 85 
cr.77. 86 
cim 87 
a= 88 
4777 89 

0147 

ate'. 90 

.014 2 

CYO 91 

0143 

014 

0140 

COD 93 

cr.a: 94 
am 95 
cr..D 96 

0143, 

= 97 

cm, 93 

COD 99 

0146 

a=n 100 

0=11D 101 

19 

70 

014 7 

0:71/ 107 

0:07 103 

C=D 104 

LINK BARS 

0143 

STARTER COMPARTMENT 

PUMP 2 

REFER SHEET 03 

DM. 2K5 
1 CONTROL POWER 

7711-1 

r1S3 0179. 

'c 0119 "71 

0121. 2K2 
PUMP RUNNING 

0121 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

an, 29 ', /-7.---(1 STARTER FAULT \ 0122 ' 

Gf 

RTU COMPARTMENT 

8,0K1 

Din 

072 

RTU BATTERY OK 

REF 03,0 

RTU CONTROL POWER 
REF 08:(3 

COMMON COMPARTMENT 

00, [11031 
EMERGENCY PUMPING MODE 

CTV9 ; 1 REF 06,(6 

WET WELL HIGH LEVEL 
< REFER 06.67 

0131. S CR 

DOOR SECURITY STATUS 
0131 REF 06:05 

DS 3011 

CATHOEICTROTECTION 81410 

0143.. FAULT' RESET 
REF 07+2 

COMMON COMPARTMENT 

SWITCHBOARD 

0132, Q2 / 
...-,771 NORMAL SUPPLY \ 0132 I CO CLOSED 

FIELD 

NOTES 
1. ALL WIRES B. CABLE. CORES ARE FERRULED 
WITH GRARTRAST 51207 0 COMPATIBLE LABELLING. 

2. ALL FUSES ARE 50OrnA EXCEPT WHERE NOTED 
OTHERWISE. 

LEGEND: 

1 J 

CABLE IDENTIFIER 

DISCONNECT PLUG 

FUSE TERMINAL 

0:::0 5 I DISCONNECT LINK TERMINAL 

Sheet 10 
FOR CONSTRUCTION 

1 

4 

DRAFTED P.I-IAGUE 0,i0hal Signed by GANDERSON 

DESIGN 

20-05.10 

R.P.E.O. No. DA1E 

Drivel Isinntl by K,VAHEESPW 

PRINGIP04. RESIGN MANAGER 
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DATE 
CV, :451 nt.:11 
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SITE 

SID271 
PADDINGTON CRT 
SEWAGE PUMP STATION 
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TITLE 

RTU DIGITAL INPUTS 
TERMINATION DIAGRAM 

,.... 

SHEET P10. 10 

08.10 I SS. 1...T E. o FOR CPC>NISTI112L1CTION P.H O.A. DRAFTINGCHECK A WITTHOFT Our.e.nulpnd Urban U011110. DRAWING 00. 

486/5/7-0098-010 
__, ,_,, ,,,,,...,*, ,...,,,,,,,,,,,,,,,, 

AMEND. 

A ---- 05.10 ISSUED FOR '14111,10E/1 P.H. A.W. CAD FILE 57-006186.0t_A OrigInaIsigatd by 0.1:411110/7 

CIiECK 

8095 20.05.10 

RR .C.0.140. OA. 

Oaginal Signed by P.SHERRIFF 

CHEN I GE LE-GATE 

20-05.10 
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A 

C 

0 

- 1- 
14 

RTU COMPARTMENT 
HITS RTU 
MD3311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE ' 

0000 

D001 

D007 

D003 

DOGS 

0006 

DOD, 

011 
001.24 V Moth 

a 0000 

01 0001 

0002 

03 0003 

01. 0004 

05 0005 

06 
NC 

NO 
0006 

7 D007 

Ei 
E 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

0001 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0107414V 

08 

09 

ID 

11 

12 

13 

NO 

NC 

NO 

TO_ 

NO 

NC 

001:74v 
001 -COY 

001 

0000 

FILE 

000? 

DA 
0002 

2A -1E4 105 

COD" 106 
0000 to=o 107 
woo- vamp 1011 

CCM 109 
000 f- cm:, 110 

COW EN 

StEET 13 

}S. 

) 

-'-)10 

DISCONNECT 

PLUG 4 

P1419 04.4k 

) it 

0003 

a=D 111 pon- 

0004 

,ccx) 112 

0=0 III 
a:ti 114 

000 

cL-20 115 

0=0 116 

0004 
0004- > 

0006 

am 117 

I7=2) 113 

0007 

c1:30 

01:1) 100 

002:24 V 

0008 

0::0 121 

a= 122 

\--LINN BARS 

002 

2A4i3 123 

cL-0 126 

AW 

01 

A 

0009 

0013 

14 

IS 

NC 

NO 
hY 

0014 

0015 

0010 

a=c+ US 

azo 126 

cczo 127 

ct:33 128 

DO 

cc:p 129 

a=z) 130 

0012 

a=30. 131 

0013 

0014 

0015 

DISCONNECT 

PLUG 4 

EL-D 132 

C1=D 133 

=ID 134 

1.35 

coo 136 

cco 137 

am 139 

008 
0008- 
0009 
0049- 
cqlo 
0010- 

0013 
0073- 
0016 
0014- 

140 

\-LINX BARS 

00.10 

05.10 

DATE 

ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 

AME/JOM.ENT 

P. H. 

P. H. 

DEN 

DRAFTED P. HAGUE 
DRAF11. G CHECK A.WITTHOFT 

07-00005eLA CAD 

D.C.C. FILE Nn, 

1145114.1544-14.1.1 1440 

Gr 

COAT ON 

WIT 17 

01131001 Signed by G.ANDEPSON 

DESIGN 

Otlgin I nIgiuld by A.IMIIHOFT 

DESIGN CHECK 

s 

20.05-10 

FIP E C. No. CATE 

PAIS 20.05.10 

0,1 n.41 Mired by K.VAHEESAN 

PRINCIPAL. DESIGN MANAGER 

Clt:a:rail Signed by P.SheRP,IFF 

P DATE ...CLIENT OE LE OAIE 

STARTER COMPARTMENT 

tka 
00- 

0001 

0001- 

11(21 

0 
L1K22 

0002- 

SWITCHBOARD 

PUMP 1 RUN COMMAND 
REFER 02:(14 

PUMP 1 FAULT RESET 
REFER 02114 

PUMP 1 EMERGENCY MODE INTERRUPT 
REFER 02114 

COMMON COMPARTMENT 

R 

< ELECTRODE TEST RELAY 
REFER 0704 

STARTER COMPARTMENT 

( 112K20 

OM- ; 
2. 

0009 H 1(21 

I 

2 OCT K22 

00E7. I 

PUMP 2 RUN COMMAND 
REFER 03114 

PUMP 2 FAULT RESET 
REFER 03114 

PUMP 2 EMERGENCY MODE INTERRUPT 
REFER 03:914 

COMMON COMPARTMENT 

< 

CATHODIC PROTECTION UNIT 

0013 
. 

Ki 

1 

113 i FAULT INDICATION 

0073- Ei-J 

0014 

Dem 

REMOTE INTERRUPT 
REFER 0714 

REFER 0794 

20.00.10 

DATE 

20-05 tO 
UrbanUtilities 

in 
DATE 

tN4N1 

cm IV. WA: 07 SUPPOIN 0~12* Prne2,act..0.2. WAILNNICNETYAIINSINNI powlAcry 05454555 Vrevolnynr., covwx.crfl$7 Low0..SgrkVG 07 nom *, IC Aro 70 10 500314 

SITE 

SP271 
PADDINGTON CRT 
SEWAGE PUMP STATION 

1ITLE 

RTU DIGITAL OUTPUTS 
TERMINATION DIAGRAM 

FIELD 

LEGEND! 

C ??) CABLE IDENTIFIER 

70m-> DISCONNECT PLUG 

0 SWITCHBOARD CONTROL TERMINAL 

5 I FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

1\10:1-ES 

1. ALL WIRES A CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S12000 COMPATIBLE LABELLING 

7. ALL FUSES ARE 500r0A EXCEPT WHERE NOTED 
OTHERWISE. 

Sheet 11 
FOR CONSTRUCTION 

SHEET No. 11 

ve .11131 lb,r Uslon. ORMMNG No. AMEND 

486/5/7-0098-011 A 

10 ;2 I2 

A 

C 

E. 

0 

g la 

u 
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I- 

11 

I 
is I 

RTU COMPARTMENT 
M1TS RTU 
MD3311 EA 

8 CHANNEL 
ANALOG INPUT 

MODULE 1 

A100. PI.. Blodr 

AN 0 - A100- 

A101 

)1 

. 2 

A101 1 A101- 

A/01, 
2 A101- A102 

4103 

A104 

A105 

A106 

Ar07 

-4, A104. Nji---- 
4 , A104- 

-+ A105. )10 
5 A105- 

4 A106. ...-J2--- 

6 /06- .-.'h136 .-. 
..11,- 

1 4.-, .4107- s'15 

il E '20 

NOTES 

177c11:1 

145 

(ORTON 
5041111 

A. 0 

OC27 142 
A- 

COD 143 
41004 

450 501c1DEO CAWS 

"coo 144 
.4101,4 

azo 145 
a=:o 146 

CCD 147 

OZD 148 
.4100.. 

9 - 14 

coo 150 

'Screen p 
I A101. .E3. 151 

AV1- 

A102. - 
A101- . coo 154 

4103. 

A103- 

DISCONNECT 

PLUG 5 - 

A104. 
.4/00- 

A/OS. 
4105:- 

A106, 

155 

'am 156 

Screen 

rE3 1ST 

a= 168 

-Suter) 
Ea. 159 

CCM" 160 

Screen 

A106- 

A107- 

A/ODE 

SWITCHBOARD 

Al0t8 

161 
A106.4 

162 
A106- OZD 

Sawn _j 
A107- 

fE1 .163 

1. ALL WIRES 8, CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2, ALL FUSES ARE 5000 EXCEPT WHERE NOTED 
OTHERWISE. 

8 CHANNEL 
ANALOG OUTPUT 

NODULE 1 

4000 

4001 

A002 

A003 

AnCO. P147 (Mock 

B A000- 
)) 

1001- 
A001- 
A 041. 

1 A007- 
AC03, <6 

3 .4003- 

DISCONNECT =- 
PLUG 6 

151. 

Screen 

TO INSUL ATED 
INSTRUMENT EARTH 

A01.24V 

NOTE 2 

401 

Ant-00.1 
165 7 

A000 
166 

RTU 101 
POWER SUPPLY 
REF 06:Bli 

AS. 

EMI 182 is 

(OHMS PORT2t 
R5405- it 

REF 084,11 

V 

15. 

.4000- 

1 .400t. 

1 A001- 

A002. 
L A002- 

A003. 

L.l57 
CICD 168 

Screeri 
f=1- 169 

CID 170 

,Sereeo 

.F3 171 

CCD 177 

1 Screen 

AC03- 

I 

-ea 173 

ODD 174 

Screen 

TO INSULATED 
INSTRUMENT EARTH 

NOTE 2 

REFER 

51(11 

J5- 

I R5485. PUMP 1 SOFT 
1 R.5185- >4 16 )- STARTER 
20 REF OUR 

DISCONNECT 
PLUG 6 

ANALOG LEVEL 
PETER - 

COMMON COMPARTMENT 

A100A 

A1006 azia ; 605 
ii A108 

AWL (I coo 609 A.00( 
AVIA CCD y 

Smelt 

.410tA 

AVM 

USE 5a45E140 caUS 

TERMINAL 
H 

11 I 
Res 

11 ILI-r _5/ 

Oreaner. 

ADJ. UNIT - 
VEGADIS12 

44- 11 

NSI, EARTH 

?4OVAC [5" 
SUPPLY MO 

REF 0E15 

-7-241.11-)f 

1 .5) 

11r 11er 

CATHODIC PROTECTION 
UNIT 

I 7 10 

11 

2 

FIELD 

PRIMARY 
WET WELL LEVEL 

TRANSMITTER 

187111111MIlinil 

DELIVERY PRESSURE 
TRANSMITTER 

asmencies 

CATHODIC PROTECTION 
PROBES 

asiommas 

LEGEND: 

CABLE IDENTIFIER 

10,111..---)- DISCONNECT PLUG 

.=/ 5___1 FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

[ 4. 5 EARTH TERMINAL 

I cra 5 1 

Sheet 12 
FOR CONSTRUCTION 

DRAFTED P.HAOUE 

A 00.10 ISSL1EO FOR CONSTRUCTION P.N. GA. DRAFTING CHECK A.WITTHOFT 

Original Signon GANDEPSCIN 7.0.05-10 

DESIGN R.P.E.0,14., DATE 

D6.10 ISSUED FOR TENOMR A IN: GAD FILE 57-0090301j4 
No DATE: AMENDMENT DAN. 

7,7 l01.sn 14,-,41 1s18 

APO. FILE No. 

OttginnIsignea by AAMITHOFT 8895 20-05.10 

CHECK R,P.E.O.N DALE 

Original Sicrodby K.VAHEE SAN 20.05-10 

PRINCIPAL DESIGN MANAGER DATE. 

040.1 Signad hy P.SHERRIrF 2006,10 

WENT DELEGATE 0514 

Urban Utilities 
;,:v,von Ci 4.49,4( 011! coira:a 

SITE IITLE 

SP271 RTU ANALOGS & MISCELLANEOUS 
PADDINGTON CRT TERMINATION DIAGRAM 
SEWAGE PUMP STATION 

DHEF.lNv. 12 

Ooemnstandihhan 1.106.51 DRAVANG No. 

486/5/7-0098-012 
41,1051), 

A 
GAIN 14KILR 05P44010v.Cu1,661,00-I 5vAT. 31,,MAJCV,CMI??..)(7.44,71.1Parsiinoa66tRoaolaf leve,o74.,Fa ?10448 O., I11:14t4. 50 J.,. 2010 ?-.5108 r.51 

9 to L " 1 
12 15 ..... I. IL, 

C 

1 
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OLANS 

OLAAS 

700011 

1(0.4(18 

ESA 

DLI3(12 

11 

SCC410 

5/15-90 Isantio) 

25.440.459AP 

5650170 

F(R368 

152-PROF 

(0-1-23113-11.1 

63109 OHS 

MS1100-258-277 

DAR-271Y 

TV-ICA-260V 

214-Psuu 

DTCB6106C 

D7074106C 

GA PLRP1 man BREAKER TONS 143,611 

OS PO PP/ CRCEIT MAYER TIES Hrode 

01 (000500 PHASE FUME MOM BREAKER 

09 

ADO 

Ott 

013 

014 

05 

OTT 

Oq 

019 

020 

021 

SLO-CISTREUTION BOARD ORCUT WAXER 

STATION MANS PHASE FAURE MOIR OREM() 

PHASE OUTLET IRCIAT BREAKER 

1St (r 0a par BREAKER 

RTU LAPTOP VO ORM BREAKER 

SPARE 

SPARE 

SWEDINTERRAT tan* (ROUT BREAKER 

SURGE FLIER ORM! BREAKER 

EM PIMP OITRI. 1 501000240E ttINENT CS 

(SA ICR AL)OLIARY SUPPLY (RCU1T BREAKER 

CATHOCK PROT [EDON POWER SUPPLY 

SPARE 

ICI USED 

/43T USED 

030 RIC POWER RPM MUT BREAKER 

031 SURCK FLIER ALARM RELAY (INUIT BREAKER 

032 SPARE 

033 SPARE 

NOT USED 

04.1 POtfl CONTROL CIRCUIT BREAKER 

0S-1 RIC CONTROL CREW BREAM 

DTE136134C 

OTC56124C 

01(1161711 

02C866340 

EGS141/511 

DTC86306E 

01(06350 

16240811-16-30.6 

135010N-10-304 

DICB4106( 

OTCL6619X 

DSRCBH-6-140 

DICH1100 

TITEBONE 

OSEB1140-30A 

PTC86706( 

01061060 

DTC85324 ROA 

51256.1/9 

512561/50 

1 ITEM OTY 

IA 

C 

0 

0 

It 

I 
2 SG 

DESCRIPTION MANUFACTURER CATALOGUE Ito OeT REMARKS 

A 

O 

tee 

HOWL TRANSFER SWITCH 

- TO SLIT KAN SWITCEES Ott 0) 5250PE/12S 

PS TRIBUT1021 BOARD 040556 

Ft - SURGE MATER O0(111 FUSES 

SURCf WORM 

SURM BIER ALARM RR AT - SEAR 

SEM REDUCTION FILTER - SRF 

DOGE% NAM PHASE F MORE. RELAY - PRE 

NOT USED 

TERASAKI 

TERASAK1 

TERASAK1 

TERASMO 

TERASAJO 

I ERASAID 

TERASAKI 

TERASAKI 

TERASAKI 

TERASAM 

TERASAKI 

IERASAM 

TERASAKI 

TERASNO 

IERASAKI 

MASUD 

TERASAKI 

TERASAM 

TERASAKI 

TERASAKI 

EERASAX1 

EERASAXI 

TERASAKI 

TERASAKI 

TER ASAXI 

NO 

CRETE( 

ERRE 

ERMPTON NSTRUNERTS 

STATION HAULS PHASE FAI.U08 RELAY - Pf RS 00471011 NSTRUINT5 

NOT USED 

HAM NEUTRAL 1NX 

HAIN EARTH IRK 

MT. BD NEUTRAL LIME 

LUST. BD EARTH WE 

SURSE DIVERTER NEUTRAL INC 

011 fig. 
Ott ELEC. 

OM. FLEE. 

DLL ELK 

INSTMENT EARTH UNE 

FIL Rao SLIPPLY NEUTRAL 1101 

3 PHASE SWITCHED OUTLET 

1 PHASE OUTLET ISA 

AP10P CPC1- TWIN DA 

I PHASE CUTLET - GENERATOR A/KLLARY POWER 

3 PHASE HIE APPLIANCE 171-11 - GINERAIOR POWER 

NO1 USED 

NOT USED 

011 ELEC. 

0011501. 

CI PSAL 

PSAL 

OPSAl 

(111501 

NENNEKES 

PUP SOFT STARTER 

EXTERNAL KEYPAD KIT 

ENOTRON HSF20 

CURRENT I RANSECGKRS CI CANE KIT 01.7000-00 

E203TRON HST2.0 

DV RCN NSF 2.0 

55211 12533 

DI tir110 NT/ 0 XX 0101 COO AI T 

MSF-DOS HODBUS COWS 

01-106040 

To SUIT NSF -015 

Set 100.8 000A (257;6 

I TEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REM ARKS 

65 2 PIMP fAU.T MAY - 03 EEC P3125-11.-2409AC 

ITEM OTY 010C RIP noN MANUFACTURER CATALOGUE No OPT REMARKS 

119 CA 1 ITLXvs. PROTEC HEN 11111 DRAWN :1 Es1: SHEET 20 

66 P1.491 RUN RELAY - 1X4 DEC 0175 U.-24 0900 

Set 1206313000 21.6 USIA) 

Set le-063 OLSAJ te=.4 00001 

Set Ire0.9 ELSA) 11.4. VOA) 

MX'S OSRC11.37-30-3PN 

61 PUPPZ PIN RELAY - 211.4 EEC 12N28-00 -210 

68 NAN EMIROL CU POWER ON RR. AY - K5 RH76 -1t- 244000 

69 

10 

110 ANCCE - FREE ISSUE to:tailed by OW 

121 NIT USED 

132 

71 

73 PUP RLNCONNA10 MAY - 1120 DE( F11213 It-itYDE 

14 2 , ' PUF9 FAULT RESET RET AY - KI CEC RH20-611.-24110E 

IS PUP (NEMEC' HON 51111RIPT RELAY - (P CEC RPM-M. 7 4Y130 

76 KW SI ART PAI8111 FON - SI SPRECHER t SEM DIP -13 -Poll 

TI PLRS, 510P PAMIR EON - ST SPREURR 51t011 DTP -06.0030 

78 2 KW E11/510P PUSICUTTON - S3 SPREOIR 1 SEM D1P-01134-1182S riv 6000 E/Stop Rig - Label 

7/ 2 We" 0(511 PUSHBUTTON SE SPRECHER 1 SIAN OTP-F6-P09 

PE09 HOUR RUM MEIER 411E6AL 21639 
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CONSTRUCTION - EXTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluminium (S251). 

Plinth construction 200x60 channel 6061 T6 Grade Aluminium. 

Folded, 'Pulse HIV A "TIG welded With all visible seams and joints fully welded, tree from 
spotter and ground smooth where needed. 

External doors and covers fitted with Enka 1011-207 self grip seat, 

Stainless Steel "D" Handles fitted where indicated on the drawings, 

116 Earth studs fixed to the inferior of all doors and hinged escutcheons and an adjacent cubicle 

interior surfaces, Fit dedicated earth stud adjacent main earth bar for switchboard earth. 

Door stiffeners, door stays, cable straps, and document holders etc fitted where shown on the 

drawings. 

Door stay arms to be S/Steel and of sulficent strength to prevent being deformed when 

subjected to reasonable loads. Minimum 3mm S/Sleel. 

Lilt -of( covers and mounting panels fixed with M8 Studs 8, stainless heel dome nuts. 

Gland plates manufactured from 3mm aluminium, unless otherwise shown. 

Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspect/Access plate openings titled with et5v1.0 flat head dosed end rivet nuts. IDetail FI 

Cable glands to be fitted with compression side installed within cubicle, IDet ail G1 

Gland/Inspection/Access plates to be fitted with seals attached to cubicle_ 

Gland/Inspection/Access plate fixings at 100mm. 

Gland/trispection/Access plates to maintain a 50mm clearance from section dividers. 

Gland/Inspection/Access plates are HOT to be split, 

Inspection/Access plates are NOT to be earthed. 

Provide Shrouding to ail lire parts to P20 where required. 

Hinges {external) Setectrix 11113650ss-316. Stainless steel. 

Star washers fitted under alt hinge screws. 

Hinged escutcheons fixed with Ereha 1/4 turn 100041142 

All equipment to be removable via front access. 

Install switchboard with non-hydroscoPic material between plinth and concrete slab, IDetail El) 

All escutcheons to open a minimum of 90' 

All sheet metal edging to be de-burred. 

Locks Doors I - 6 le 8 

WIRING 

All wiring to be PVC V90 HT 0.6/Itiv Gracie with tinned conductor. 

Control and instrumentation wiring has flexible copper conductors, and is colour coded 

as detailed below, each individual wire shall be numbered each end, and terminated by 

the use of appropriate pre-insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor, A proprietary double Pin log 
may be used to terminate two conductors. 

Use proprietary bridging links when required to common up terminals. 
Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected On one side of any tunnel type terminal. 

Where multiple connections are re Limed on tunnel terminals, proprietary terminal link 

bars shall be used. 

Power wiring to be minimum 2.5sqmrn stranded copper conductors, phase colour coded 

as detailed below. - - 

Control wiring to be minimum 1.0sqinra flexible copper conductors, colour coded as 

detailed below. 

Low level control signals to be minimum 0.Sscon flexible copper conductors. colour 

coded as detailed below. 

Wiring between RTU terminals b RTU disconnect plugs to be multkore cable with 

0.Ssqrnel flexible copper conductors. 

4-20mA analog signals (internal A, external/ wired in shielded pair minimum size 

0.5sqmm, and earthed at one end only. !Switchboard end for external signals) 

All 240VAC wiring in the RTU or PLC sections shall be double insulated and all terminals 

shall be shouded and labelled- 'Danger 240VAC' 

Earth cables minimum 1.5sgmm flexible. 

Doors and hinged escutcheons bonded with flexible tinned copper braiding. 

Disconnection zone door to be bonded with flexible copper B/Wire Heat shrink at lugs. 

Switchboard to have dedicated earthing cable bonding directly to main earth bar. 

Ensure minimum clearance of 100mra is maintained between cable ducting I. gland plates. 

Wire numbering will be equal to Grafeplast St2000 system. 

Terminal strips to be mounted 30mm off equipment panel to aid termination. 

Wire numbers are readable left to righl,bottom to top as shown. 
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RTU DISCONNECT PLUGS 

® 
® 
" MIA 4110 DETAIL U & @ 

® ® 

, 

11111110111C1 0 
0 (S)@ 1.__'..i 

(CI o 101010 
likt PION Nc1 

"? ika I Allow for all 
eei to 

Allow 55mm min. 
clearance for all 
comets connections 
between display and 
other items and 
duct support 

lig 

.. 

1:0;ifILIERED SUPPLY ARRANGEMENT* 

DETAIL M 

equipment 
clear mullions 

El IVI" COOING DETAILS 

TERMINAL BLOCK I 

LL1 1111.1 I PUN> Pal I lE=11 SUB-DISIRI8UVON BOARD 

CM: 
... 

: 

ARRANGEMENT 

\\INIIIIIIIMIET:', 
2 111 0 

0 
CT 

PUG 1 
DORE ELECTRIC'S - Swing Handle 5111<55 Universal Locking - 92263 

DORE ELECTRICS - 3 point lock rod set - T1.11,24 

Half Profile Cylinder 

Key Codes RC496A,RC496AB,FIC496ABE refer to each door for (larification 

locks Door 9 

I I I I a 
EU 
MO ms 

0 
®n 
r. ii ii 
DEO 

Ns. /Tamil 

Refer to sheet 17 for coding details for RTU disconnection plugs. 

Coding pins must be fit ted to both the disconnect plug and terminal block. 

Supply spare 'RTU fuse terminal' fuses seperately. 2x10A, 2x5A 4x2A, 6x.SA 

COLOUR CODE 

Phase wiring (AB IC} Red, While, Blue 2.5scram (mat 

Potential Metering 1240/415 VAC) Red, White, Blue, Black 1.6sqmn 

Current Metering !Secondary/ Red, White, Blue, Grey 7.5tqemi 

240 VAC Control Active Red 1.0sra 
240 VAC Neutral Bled 1.0sqrara 

Extra Low VIX. Positive supplies Orange 1.0scelm 

Extra Low VDC Negative supplies violet 1.0sgom 

General Extra Low VDC Wiring Grey 1.05qm 

RTU A PLC Wiring Grey 0.5sqraci 

Electrode Wiring Salmon 1.0s gran 

Intrinsically safe wiring Light Blue 1.5smum 

Earth Green/Yellow 2.5smnin (rein/ 

Door 8, Escutcheon Earth Roads Green/Yellow 4 seine, 

LABELS 

IERMINA I. BLOCK e 

ESCUTCHEON 

Allow for all 
eqtfipment to 
clear mullions 

M IIII ff, I 

acE:=1 ree--ron 

00 00 00 OS 
11.VIIIIIIIIMP.1 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 97268 

DORE ELECTRICS - 3 point lock rod set - 11.1122SS loll S/Steell 

Lockwood Barrel Lock, Key Code 11(496AB 

Lochs Door 7 

PUKE 2 
mewl 

I LII i 1=1 . 4, 1 i.e.., I TERMINAL BLOCK 3 

0 t ' ) 0® 
gill 

0 0 o® 
.. o 

CD 
011-L-P1 

Lai = 1 I 
DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS -3 point lot), rod set - TLR21. 

ENERGEX partlork, S/Steel Shackle, 45mm brass pin tumbler. 

Energex Key tla325. Ow I key. 

OPERATING PARAMETERS 

misimiiiiiinamn, 
® 0 

..i_4..) 6-2%4 14=1 

r em en., 1 PLUGS 
treemi 

LAYOUT 
0 I) 0 61 liti 

-60 \ / 
TERMINAL BLOCK 4 

DETAIL T 1 1 0 1 1 1 I I_LLLI_LII II 
Standard AS 3439.1 

Current I. Frequency AC 50Hz 

Rated Operational Voltage lie 415 VAC 

Rated Insulation Voltage Vi 660 V 

Rated Auxiliary Voltage 240 VAC / 24 VDC 

Rated Current [Main Bus) 300 AMPS 

Short Circcet Current Isc 20 hA 

Duration of 1st .2 sec 

Degree of Protection NP 56 to AS 19)9 

Measure of Protection by barriers 
and enclosures. 
ervice Conditions Outdoors Service 

Mass Not exceeding 2000kg 

Forms of Segregation form 1 

PAINTING 

Aluminium Surf ace Preparation. 

Finish smooth all exposed welds. (lean, descate, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS MO 4 AS 3715 using Nom IF acid etch 

cleaner, Novacoali 12 conversion coating, 8 clean water rinses. 
Apply OULUX ALPHATECH 3800 powder coat to manufacturer's recommendations. 

CUBICLE & EXTERNAL COMPONENTS .- DULUX Mist Green 1366481 mall finish. 

INTERIOR ITEMS (mounting panels, escutcheons, etc.) i- DULUX Bright White 132166) 

Minimum Dry Film Thickness all surf aces SO microns. 

. . . . . . 

i.___.....__, 0 

Allow minimum 

distaste for 

ENSURE ALL 1.0UPMENT CLEARS MOON all equipment 
to clear mullion 

WHEN HMCO PANEL IS FULLY OPEN 

.. d$111M11 I 7'EW , 
,.., 

Allow for all 
equipment to 
clew mvIllons 

Nsis 
PLUG 4 
ITORN1 

Internal labels W/B engraved ABS PLASTIC to label schedule. 
Warning labels R/W engraved ABS PLASTIC to label schedule. 

E/Slop labels Y/B engraved ABS PLASTIC to label schedule. 

First teller : Background colour, Second letter 7 Let tering colour. 

I SI ta LIM I 

/Th iit.Fimai. . TERMINAL BLOCK 5 

IIIPIILLLILIIZIII 
ME1111111111113;IME /leis switch label 

MAIN SWITCH 
,c0A 

10''''''' Material ABS PLASTIC 
on Colour B/W PLUG 5 

ra \ m 
InVri 

Pump C8 labels 

Compartment labels 

PUMP Nol 
6mm 

. Material ABS PLASTIC 

4min Colour W/8 

loam Material Stainless Steel 

- 
TERMINAL BLOCK 6 

I :. 1III '.I I 
RTU n / MA In 11 

PLUG 6 
I 10 ere I ____., E/Stop labels 

EMERGENCY STOP --- Material ABS PIASTIC l'" Colour Y/8 

lam 
Material ABS PLASTIC 

son Colour R/W 
0 11` 0 

4)(4T<I'), 
o 

0 Warning labels DANGER 415V 
ISOLATE ELSE WHERE NOTE: 

ALL ESCUTCHEONS 
TO OPEN 90' min. 

ESCUTCHEON LAYOU T 

Shroud behind 

Internal labels secured by M3 chrome pla od metal threads. 

CB's to be identified with individual labels as per label schedule. 

Shroud behind 

ESCUTCHEON LAYOUT Sheet 17 !-abets obstructed by switchboard wiring are relocated to adjacent duct lid and secured 

by el) nylon threads. Lid to be secured by a single cable tie at one corner. 

External labels inns thick 316 grade s/steel secured by 113 316 s/steel metal threads. 

All internal a d external labels are to have bevelled edges. 
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Socket Screws c iv 
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veld boss position 

cubicle metalwork. 
to be 30inm, 

DETAIL A 

DOOR SEAL 
EXTERNAL SWITCHBOARD 

DETAIL B 

(SUN SKEW MOUNTING TO ENDS, REAR AND DOORS) 

I 
PLINTH 

Svitchboad Wide 

Neoprene Casket 

Ono rick X 3an Ills LID rcand 

PLINTH 

lee Alusitiue Sun Root 
siopeg fron front le rev 

(Leal( 
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welded all most le &lb 

Hold down bracket 

I ) 
Aluinue plinth base coated w th 
BitcressIX 30SM Coal Tar Epovy or 
other equal, high, So t striate 
tolerant. wafeepeosf protect ire (oath.; 

Loia grdet -coteetactr s 

Dow (KAN ATV sealant. 
136 (lovable ceeiont 
lAwroii leas thIckeess7 

Cables to 
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DETAIL El 

tom Tar0 DOWN FACILITIES DE rai 
ionERNAL DRAGNET) 

60 

SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO 

CONCRETE PLINTH USING 11I2 S/STEEL CHEMICAL ANCHORS. 

MINIMUM ANCHORAGE 110mm. 

FILL WITH NON-SHRINK GROUT WHERE REQUIRED. 

SWITCATOARD 

PUNIT1 

. 

51AB 

Use suitable pacing 
to supped sealant 
until set. 

DETAIL W 

(WET WELL CONDUIT SEALING DETAIL) 

twleied 
:muting plate 
(Olt cUed sultchboards 1/1 
(double sided switchboards 20'1 

25 Mankatom boss 
central Internal thread,* 

s 25 316 S /steel Balton Road 5odiet Screws 
(iv 315 Stste0 spring L flat washer 
sewing roof h a niunun el 6 positions. 

Weld boss into political 

Mt Screws are not to penetrate cubicle metalwork 

DETAIL C 

(SUN ROOF FIXING DETAIL) 

40mm Clearance 
hole In sunroof 

Use 6ott 114 316 
S/Steel Alan key 
countersunk 
socket screws 

Generator comedian 
IppUalf 21111t1 

leg° 

DETAIL 0 
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1120 
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ir 
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SWITCHBOARD 
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ICA3LE GLAND INSTALLATION DETAIL) 
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\\,_ Thin Sheet Riu pt Nut 
MG u1.0 316 Sisteel 
Flat Head - Closed End 

DETAIL F 

(GLAII0/INSPECIION PLATE FLING DETAIL) 

Doer slit fix,- 

-350"- 
Support shelf in 

lowered position 

460 
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NA 

452 

Complete with blanking flange 

)Fit ion neoprene gasket between xlInth 5 /tango/ 

(Fixings Oil sis I eel bolts, nuts, flat I spring washers) 
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C 

0 

H 

I? 

NORTH SURVEY NARKS No.63? 
pall) 59L48 

ExIS TING 

SCIrm CONDUITS 
TO SWITCHBOARO 

ALLOW SUFFICIENT LENGTH ON CABLE TO ALLOW r- FOR REMOVAL OF PROBE AIR) CONDUIT ASSEMBLY 
' EXCESS LENGTH 10 BE S TORE() IN ELECTRODE Box. 

TOP OF LEVEL 
PROBE BRACKET 
PANG = 57.72S 

HANGING-1/4 
HOCK \ 
Note 

ABLE 
TIES 

4 

0 

3 
4 
4 

a 

4 

SURCHARGE LEVEL 
reAHD r 55.551 

PUMP A START 
PAM = 53.875 

2,600 Burs 
Note L 

SURCHARGE u12111NENT 

LEVEL 
mAND = 55.125 

PUMP A STOP 
.010 = 53 775 

AsuFtEnirto POINT 

SURCHARGE IMMINENT 
LEVEL PROBE 

3.450 mtrs 
Note I. 

HIGH LEVEL 
mAHD : S6.TTS 

MEASUREMENT POINT 

PROBE 
HIGH LEVEL 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40tArft 

2 I CONDUIT END CAP 

3 2 25mm NYLON CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

200 

LEVEL PROBE 
mAHO = 53.025 

4.700 mfrs 
Note 

1,310 nitro 

CABLE CLAMP 
SUSPENSION EYELET 

Note 3 

25mm NYLON 
CABLE GLAND 
Note 4 

END CAP 
{No Glue) 

40roro PVC CONDUIT 

DRILLED 8roat HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 
Note 

HYDROSTATIC LEVEL 

RANGE 3. 

MEASUREMENT POIN1 

LEVEL PROBE INSTALLATION NOTES 

I Install stainless steel hanging hooks for the suspension 
of the hydrostatic probe, high level S. surcharge probes 

/ 4 v 6mm holes, 150mm from each end and every 300mm 
of the cut length, prior to installation. 

3. Install so that the conduit rests on the shoulder of the probe. 
Dn Not glue the conduit to the end cap. 

L. Install a 25mm nylon cable gland. Apply no compression to cable. 

5. Measurements are to be taken from top of the 
Level Probe box to 'measurement points' on probes 

6. Install hanging hooks to ensure the greatest seperation between 
probes can be achieved. 

tea RATED -VEGASAR To " PRESSURE 

SENSOR WITH Om. In /2'I I3SP 

THREADED MALE END MOM TO 

SUIT PRESSURE RANGE AND CABLE 

LENGTH FOR EACHPANVOUAL SITE 

EXAMPLE MODEL lifilLX3GGINA2X" 

PRESSURE RANGE -.-I 

CABLE TO REMOTE -VEGABAR 
01512X3AX- ELECTRONICS IN 

PUMPING STATION SWIECTiBOARD 

DETAILS OF NON PREFERRED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

An\ 

Ne0=00.1."710-li 

11002047 AI 

144 

REDUCE TO SUFI 

EXISTING PRESSURE 
POSIT STOP COCK 

.4/ 

?"21* 
TAPPiNG 

A- A 

EXISTING ON 

SITE 

PRESSURE TONT 
STOP COCK 

05100 (11121 13SP TO 

DN32 {IV:.-1 ESP STAINLESS 
STEEL REOUCING SOCKE T 

DN37 III/11 ESP STAINLESS 
r- STEEL 901 EOUAT MALE BEND. 

441 ON32 141 BSP STAINLESS 
STEEL REDUCING SOCKET 

ONO (13/2'16SP TO 

Wt.,4 DIM (13/4"IBSP 
SrAPA.Es STEEL NIPPLE. 

0032 STAINLESS STEEL UNION WITH 

ON32 I1 1/4-1 ESP FEMALE ENOS AND 
INSTALLED WITH FEMALE SECTION OF 

UNION xpol(itit TO VALVC 

DN32 It 1/1.4) ESP 
- STAINLESS STEEL NIPPLE. 

NOTE, ADOHIONAL FITTINGS NAY BE RCOUIRED. 8 -B 
To BE INSTALLED 
ON SITE 

DETAILS OF PREFERRED INSTALLATION 

Electrical contractor to supply 
and fit all fitting necessary to 
plumb pressure transducer into 
existing isolation valve. 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling, All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per "pretered' detail 
unless space limitations prevents 
Ibis method. 
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it 
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REF 0144 

RTU 
DIGITAL INPUT 

REF 01.F2 

RESET 

I AZ 
I r- 

I S1 I 

LOCAL 
INTERUPT 

HI 
POWER ON 

A3 Ll 

H2 

INTERUPT 

OPTION K 

TOR1 

TRANSDUCER 

13 

11 A106- 

7 

O RTU 

8 ANALOG INPUT 

o 4-20mA 
REF 071FII 

Ti 
TRANSF. 

ANODE CONNECTION 

700 

101 

VR1 Q CATHODIC 

VARISTOR 702 PROTECTION 
PROBES 

115 

390 

I- 0 .-1 41' 

H1 
CATHODIC PROTECTION POWER-SW:1%Y 

112 H3 Fl ® G\ 

so 1 5 

DC VOLTS AMPS 040 (S) 
- POWER ON INTERUPT FAULT 5 AMPS 

0 0 
Mi M2 Si S2 

HINGE 

URAF`TED 

FRONT PANEL LAYOUT 
NTS 
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0 SWITCHBOARD CONTROL. TERMINAL 
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CATHOOECOTUIECTION 

703 

ISO 

-- TERMINALS 

AC INPUT 

TERMINALS 

DC OUTPUT 

RTU I/O 

15mm RETURN 

ITEM OTY DESCRIPTION { RS . RS COMPONENTS PART NUMBER} 

BD1 1 DIODE BRIDGE SINGLE PHASE 35A 500V ISOLATED METAL BASE. RS2218772 

' :Ft' 1 DC OUTPUT FUSE - PANEL MID 5x20 FUSE HOLDER c/w 5A FUSE 

HT 1 POWER ON INDICATOR 240VAC NEON RED RS576608 

'-H2- 1 INTERUPT INDICATOR 240VAC NEON WHITE RS576620 

`-H3.'.; 1 FAULT INDICATOR 28VDC LED ARRAY AMBER RS576563 

, lit 1 REMOTE INTERUPT - RELAY 24VDC 2A CHANGEOVER FW BASE RH2B-UL-24VDC 

Mr 1 VOLTMETER 0-15 V 69x53 RS259577 

r M2'._ 1 AMMETER 0-5 A 69x53 RS259511 (28 mOhms} 

` .,S1; 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - RED 

-S2 1 FAULT RESET - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - BLUE 

--,TDR1 1 TRANSDUCER - MANN INDUSTRIES FTXDMV 0-150rnV/4-20mA/240vAC 
t -II- 1 TRANSFORMER - 240VAC PRIM/6,8,10,12VAC SEC 60VA 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 !CLAMP 76)/10Apl I 31VDC CONTINUOUS) P 

- 44 1(., TERMINALS 4.0rnm RAIL MIG END COVERS & STOPS 
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14 IF 

VALVE PIT ACCESS 

EL EC TRICAL CONDUIT 

TO ENERGEX PILLAR 
LENGTH APPROX. ED MIRE. 

PUMP ACCESS 

MEW 

400 ALUMINIUM CHECKER 

PLATE OVER ELECTRODE 
BOX, MX WITH MIS 

COUN TERSUNK. 'HE X KEY' 
THREATS EVERY ISOrnm 

SEE. NOTE 13 SH1 

EXISTING 

CHASING IN WEI 
WELL TOP SLAB 
FOR LEVEL ROBES 
CABLES. 

SEE NOTE 12 SHT 27 

DISUSED PENA.TATKIN INTO 
WET WELL TO BE FILLED 
WITH NON-SHRINK CEMENT. 
SEE NOTE 14 S.TIT 27 

700 

N 

EXISTING 

CONCRETE COVER SLAB 

EXISTING 
CORED MOLES IN WET 

WELL TOP SLAB FOR 
MOTOR CABLES. S OFF 

SEE NOTE 11 SHT 27 

PUMP ACCESS 

/ -c-7/- rT 
WY_ 

/ 
EXISTING 
CONDUITS IN WET j 
WELL TOP SLAB 
FOR LEVEL 
PROSES CABLES. 
1 Vms 

EXISTING 
ACCESS 

TREtio, 
SEE NOTE 12 

SILT 2/ 

rr 

I 

NEW: 

4410 ALUMINIUM CHECK RP1ATE 
OVER EXISTING CABLE FIX 

69211 MD (OUNIERSUNkHEX KEY' 

TITRE.ADS EVERY 15.70,4 

SEE NOTE TS SLIT 27 

EXISTING 

ELECTRICAL 
CABLE PIT 

,\7 - \\\,, 

; 

NEW 
MAIN EARTH 
ELECTRODE 

SLAB & CONDUITS 

ALL DIMENSIONS TO CE CONFIRMED OM SITE 

SCALE 1:20 

EXISTING 
PIT 

Sheet 25 
FOR CONSTRUCTION 

0 
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P.H. 

P.H. 
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CUENT DELEGATE DATE 
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6 1,1 

TITLE 
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SLAB 3 CONDUIT DETAILS 
SHEET 1 OF 3 

SLEET No. 25 

0u4.4144d Lbban Ubb141 DRAMING Nc. 
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C 

IN 
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t 1 
H 
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EXISTING 

CONCRETE SLAB- 

/Th 
.,.) 

/ CD 

I--- 
X / 
C . 2 / 
--S 
....,) / 
1,-- / 
CC 
,....., 
74. / V/ 

// 

2970 

- - 
- - -. 

O..., - EXISTING 
ELECTRICAL 
CABLE PI I 

I 

, / / / / , / - 

I 

1 

I 

I 

I 

I 

i 

1 

// , /' / //' / 

/Fig , / Stet40 / 

/ 

... 

otoattioNecxy 
el 

/ / 
290 

51if 27 / 
' / ' 

// 
500 

1 

i 

) 

T, vg.v( pi' _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ - _ _ - - - - - - - _ - _ - _ _ - -, -- 
I 

- _ ------ 

ELECTRICAL CONDUIT _ __- -- -- - - 
TO ENERGEN PILLAR - 
LENGTH APPROX. LO MIAS. 

NEW CONCRETE EXTENSION SLAB 

SCALE 1:20 

Sheet 26 
t 
r... 
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DRAFTED P.HAGUE 0,40,151f,,,d by C.EAT ail 0.519 2CSES-10 

DESIGN N.H.E.0. tb. DATE 
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SVVITCHDOARD 
SLAD & CONDUIT DETAILS 
SHEET 2 OF 3 

SHEET Ne, 2E 
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(ONCREPPI6 NOTES 

A 

c 

0 

- 

yi 

3G 

1 

0 

.,-- 

g 

i 7H 

8 

1 , 

3 

s 

ti12-447, 150a ECHO) 
EPDXY 240 INT 
EXISTING ill& 

I- A NEW BASE SLAB EX TEN TiON SHALL BE POURED ID PROVIDE A STABLE. Ilya. PL A IFORm TOR THE NEW SWITCHBOARD. FINISHED TO 

TO SAME LEVEL AS THE EXISTING SWITCHBOARD SLAB. THE Kw SLAB SHALL BE SIZED AS DETAILED ON SHEET 76. 

7- ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH CURRENT AUSTRAL IAN SI ANDARDS. CODES AND RELEVANT 

BUILDING AuINOIHTT DT-LAWS 

3- ALL CONCRETE SHALL COMPLY WITH THE AUSTRALIAN STANDARDS CONCRETE STRUCTURES CODE Asuo-nal AND THE BRISBANE 
WATER REFERENCE SPECINCATION FOR CONCRETE WORN PSI-SSS002. 

E AU (MUTE TC SHALL BE GRADE 1431. THE MAXIMUM SRC DE AGGREGATE 1,1 THE CONCRETE SMALL BE 20on. 
sLO/ 1191 TOP 

MN. COVERT 

5- EXPOSED EXTERNAL tow, SHALL FINISHED WITH AN ARMS. .- 100 -.- NEW 
SI As r Te 
EKTENTICN 1 

6 THE CONTRACTOR SHALL IDENTIFY ALL THE SERVICES WITIRN THE IMMEDIATE AREA THAT MAY Bt. AFFECTED BY THE NISI ALLA TON OF 

.-. . ; TP - g 

- 
INIMIT.MrI:dar 

I 

THE NEW SEAS AND CONDUITS. THESE SERVICES SHALL BE PROTECTED AND EIAINT AINED. 

CONDUIT NOTES 

; EXISTING 

SWITEN3DARD SCAB 
,. . : 

. - 
W 

. - 
0 

A 
. . A 

a EXIS 7M 
. 4 4.) 

COMPOUND SLAB 4 
4 41 i . .1 

7- NESCO 'ERBE EARTH ROD CONNECTION BOX TO DE CAST MAW FLUSH 47TH SLAB. 100.1n, CONDUIT CAST VERTICALLY IN SLAB TO EXTEND 
FROM INSIDE CONNECTION BOX,DOWN TO GROUND LEVEE. THIS CONDUIT ALLOWS FOR THE iNSTALLATTON OF AN EARTHING ROD. 20mn, 

CONDUIT FOR EARTH IS TO BE MARRIED R4TO THIS CONNTETION BOX PRIOR TO POURING ANY CONCRETE WORKS. REFER DETAIL I 

1- THE CONTRACTOR SHALL CORE A nOno. HOLE THROUGH THE DEISTIC, COMPOUNO SLAB TO ALLOW FOR THE INSTALLATION OF A 100rAnE 

ELECTRODE CONDUIT. REFER DETAIL ; 
NEW TO BE PINNED RHO 
IPDXTEO TO (XIS71115 SLAB, - 
NEC( C.71 WE FOR SERViCES 

IN EX 1571115 ST AR, 

INSTALLATION NOTES 

SECTION ' THE NEW SWITCHBOARD IS TO BE POSITIONED Dti THE EMS TEND SCAB AS SNOWS ON SHEET 25. 
SCALE 1120 4 SET FINAL POSITION OF NEW SWITCHBOARD SO THAT A I1TP-717.04 (LE ARANCE OF TOTHrm FROM WEI WELL LID CAN HE Ac.h!EvED 

tcoNotais NO1 SHOWN) 10- LEVEL SwItCHMARD AFC, SEAL AROUND PLINTH wITHNON-SHRtOc GROUTING. 

II- UTILISE THE EXTS1iNG CORED HOLES C X TENCOTG FROM UNDER THE SWITCHBOARD INTO DI WET WELL 

FOR PUMP (ABLE INSTALLATION RCOULREHENT S. IWO INDTVOUAL CORED HOLES EXIST FOR ThE FvFLP CABLES. 

PINNING & REINFORCEMENT DETAILS 12- UTILISE THE EXISTING ELECTRODE BOX CASCO IN THE WET WELL 11) FOR LIVOL PROBE CABLE INSTALLATION REQUIREMENTS. 

ACCESS IS VIA THE EXISTING EDNOUIT 5 FROM THE EXISTING CABLE ACCESS TRENCH UNDER THE swilr.HDeAnn 
TWO HANGING HOOKS (XIS! FOR INS PROBE CABLES, A I iltRO IS REODIRED ID BE SUPPL,E0 AND INSTALLED 

13- HEW ALUMINIUM CHECKER PLATE COVER 10 BE SUPPLIED AND POSIT TONED TO SLOT NEW SWITCHBOARD. 

TN TO SLAB OW MS COUNTERSUNK 'HEY KEY' THREADS 

IT- THE CONTRACTOR SHALL MANE GOOD THE EXISTING SWITCHBOARD SLAB AREA BY REMOVING OLD SWITCHBOARD AND REMOVING ALL 

WINGS AND GROW IMO, Ala) BY EKING ALT. EXISTIRCT DEPOSED CORED NOUS EXTENDING FROM vriDER THE EXISTING SWITCHBOARD 

POS1T100 INTO THE WET WELL AND BY (01 105 OFF AND FILLING EXISTING DISUSED CONDUITS BACK 10 ST. AB LEVEL. USE NON-SHRINK 

GROUT AND PIN NOD EXISTiNG SLAB T D PROVIDE SECLIN PLACEMENT ANE FINISH ED MATCH LEVEL OF EXIST NO St AU 

15- THE (MING CABLE PIT LID IS 10 BE. REMOVED AND DISCARDED WHEN NEW SWITCHBOARD IS p:ST ALLEO OVER THIS (ABLE PIT, 

THE EXPOSED PORTION DE THE TART PIT I$ 10 BE COVERED WITH NEW ALUMINIUM CHECKER PLATE SUPPLIED AND POSITIONED 70 SENT 

SIZE OF CABLE PIT. Fix TO SLOB WITH me COUNTERSUNK -45 KEY' THREADS 

W w ta 
TX/STRIG 

k 
CARTH ROD CONKER:Pi SOX Tren.17VC non PVC 

CCNTX17: NESTO-ERSi 
(TROUT tx7Ex507 f1.1)511 WIN RAO - SEC NOTE/ 

-7-.=7:7'==' 
DOSEK, 
( ABLE PIT .47051770G- . . 

S.Troisomio SLAG ' 
. ... 

. 

=== 
-LIE TAP 

CLJPSAL, Sint '`f.. .T' 
SI AS TM RI TOP I 

I 

c1 i 4.- A: 
ETTSTAO , 

' TOMPOUTIn SI AP.' 
e.,.1 I 

I 

/ 
Won CORED --, 
KU II tOPERE TE 
ILA 1(000111 
STE 11011 II 

DETAIL - 1 

- Won Pit- 
WORT 

ITAPI roll! CLEITIRODE 

EARTH ROD CONNECTION BOX 
TYPICALINSTAIIATION 

N.T.S. Sheet 27 
V 

FOR CONSTRUCTION 
gJ 

y 
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