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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

Switchboards will be subject to many varying conditions during their service life. For this reason it 
will be necessary to conduct maintenance procedures to ensure the reliability of this equipment. 
Listed below is a brief list of major items that require regular maintenance to ensure the correct 
operation. 
I . S t( ('k G 6 4 - . f 1 4 , , / r r 14 

z CIRCUIT BREAKERS & CHANGEOVER SWITCH 3. SWITCHBOARD* 

5a' 04/ sr. / - /47-44'" C ; 
>tligr items such as control relays, timers, transducers do not have recommended regular maintenance 
programme by the suppliers. To ensure that these items function correctly, it is recommended that the 
whole electrical system be put into full functional test every 12 months and this will ensure that these 
items will function correctly. 

Z 
SECTION - CIRCUIT BREAKERS & CHANGEOVER SWITCH 

This item of equipment also requires minimal maintenance after installation. Once again it is 
recommended that a functional switching operation be performed once every 12 months and the 
maintenance is carried out by the manufacturer. 

SECTION - SWITCHBOARD$t Geat`9'I49-'1 

Switchboards should be examined internally & externally every 12 months. 

The internal examination should include removal of any internal covers to enable all 
connections to be inspected & chambers cleaned. All cable connections should be checked to 
ensure they are tight. 

The external examination should include. 
Corrosion. 
Check seam welds. 
Chipped paint. 
Build up of dust & grime. 
Clean & polish as required. 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gil 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

INTRODUCTION 

These operating instructions cover the Logan Ipswich Motorway Interchange Sewerage 
Pumping Station with electrical equipment supplied by J & P Richardson Industries Pty Ltd in 

October 2009. 

Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 

CU Telemetry control, which receives level signals from the Level Measurement System in the wet í well via a Level Sensor and a Float Switch. 

Manual operation control of the station is available by means of selector switches on the motor 
control switchboard. 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION GI I 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

1.3 DESCRIPTION OF OPERATION 

1.3.1 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 MAN- OFF -AUTO. 

1.3.2 Manual Control 

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

a). Starting by selecting "MAN" on the Selector Switch. 
b). Stopping by selecting "OFF" on the Selector Switch. 

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

1.3.3 Automatic Control 

, For automatic control of the station: - 

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

TU i¡ a/ a.` c'Ver4.14sr G<s-J3. 
T e pumps sho - . ernated at regul. s o - re that each 
re ona equal running ti 

b). The automatic Duty Selection is done via the Telemetry software. 

.u. unit has a 

c). The automatic starting and stopping of the pumps is controlled by signals from Telemetry Control. 

For NORMAL OPERATION, each of the pump selector switches sIDatf14 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 
sup lementary pump unit also takes over for the respective pump duty on the occurrence of 

e the Duty Pump unit failing. 
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Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 2 

CIRCUIT BREAKERS & CHANGEOVER SWITCH 

Terasaki - DTCB6350C - Motor Circuit Breaker 

Terasaki - DSRCB -16 -30 - ELCB 

Terasaki - DSRCB -10 -30 - ELCB 

Terasaki - DTCB6110C - Circuit Breaker 

Terasaki - DTCB6306C - Circuit Breaker 

Terasaki - DTCB6104C - Circuit Breaker 

Terasaki - DTCB6102C - Circuit Breaker 

Terasaki - DTCB6106C - Circuit Breaker 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

Merlin Gerin - BTS29630/29630 - 100A Changeover. Switch 

Merlin Gerin - 29472 - ACP & UA 240V Logic Controller 

Merlin Gerin - 29358 - Common Load Bar 

Merlin Gerin -29321- Shrouds Short 

Merlin Gerin - 29323 - Shrouds Long 

SUPPLIED BY: SCHNEIDER ELECTRIC PTY LTD 
80 SCHNEIDER RD, 
EAGLE FARM QLD 4009 

PHONE: 1300 369 233 
FAX: 1300 369 288 
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Miniature circuit breakers 
Din -Safe MCBs (RCBO) 

® Standard AS /NZS 61009 

e Approval N17482 

a Short circuit, overcurrent and earth leakage protection 

Handle sealable and padlockable 

FA DIN Rail mounting 

Din -Safe MCB with pigtail 
Amp' Short Trip 

No of rating Voltage circuit Sens. 
Poles (A) (V) (kA) Phase ') (mA) 

2 6 110/240 10 1+N 30 

2 10 110/240 10 1 +N 30 

2 16 110/240 10 1+N 30 

2 20 110/240 10 1 +N 30 

2 25 110/240 10 1 +N 30 

2 32 110/240 10 1 +N 30 

2 40 110/240 10 1 +11 30 

Din -Safe MCB standard terminal configuration 
Amp Short Trip 

No of rating Voltage drcuit Sens. 
Poles (A) (V) (kA) Phase') (mA) 

DIN -Safe MCB with 
neutral pigtail 

suits standard 3 phase chassis 

Cat. No') 

2 6 110/240 / 10 1+N 10 I 059 
" 3,lx 

2 6 ' 110/240 10 1+N 30 
'?w-y:Pa: ... vFrt,,-'8 RDSRGB-0630 
r^j 

2 10 110/240 10 1+N 10 
t.) - s ßRC81030A 

R. WW:' 2 10 110/240 10 1+N 30 

2 10 110/240 10 1+N 100 SRCBf 01Ö0i( 5` a 

2 16 110/240 10 1+N 10 
9..+':earh,s rjf 
; 'DSRCB 16O 

. Â 
2 16 110/240 10 1+N 30 05RCB i i 63' 

2 16 110/240 10 1+fJ" 300 DSR67É ,', 41154B'10,06.-<', _,_. CB1ÓO 

2 20 110 240 10 1+N 10 ; 7dSRC8201bÁ1. 

2 20 110/240 10 1+N 30 
: irs..,,.ii!*:t,^ 

;t: ;OSRC82030rr.. 

2 20 110/240 10 

. 

1+N 

, 

100 
:.sSk',"_. 

":,..x.,; 

DSR6820104?r: 

2 25 110/240 10 1+N 30 cr'T`3DOCBZ 30 '0 

2 32 110/240 10 1+N. 30 

:_1cy Kj '1j , 

OSRC83231b 

2 40 110/240 10 1+N 30 

Ja 

t) 0 CR 8,4010 

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 tight 
industrial applications. 

Terminal configuration 

P WTAa SUPPLY 
NEUTRAL 

NEUTRAL ACTIVE NEUTRAL AC IVE 
(LOAD) (LOAD) (LOAD) (LOAD) 

® ®' 

N 

® 
DUMMY ACTIVE NEUTRAL ACTIVE 

TERMINAL (UNE) (LINE) (LINE) 

OIN -Safe MCB 

standard terminal configuration 

Characteristics 
Width: 2 modules. 

For type AC residual currents.') 
II Rated voltage: 110 /240 V /50 -60 Hz. 

® Tripping characteristics of MCB part: 

IEC 60848 - C curve. 

a Short circuit capacity: 10 kA. 

Terminal capacity: 25 mm'. 

High immunity to transient current. 

® Profile as per Din -T MCB. 

6 Test button for periodic testing. 

Notes: ') Unprotected neutral, not switched. 
') Unprotected neutral, switched. 
') Fits Din -T chassis (special configuration) 

refer p age TBA. 

') Some type "A" RCDs are stocked. Refer NHP. 

Nuisance tripping may be experienced in VFD 

aid motor starting applications refer NHP. 

I Available on indent only. 
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TERASAKI 

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 corüpónents of an RCD are the following: 

The core transformer: which detects the earth fault current. 

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

The mechanism: element to open and close the contacts 
either maï.Uallÿ or automatically. 

The contacts: to open or close the main circuit. 

The RCD constantly monitors the vectorial sum of the current 
passing through all the conductors. In normal conditions the 
vectorial sum is zero (I1 +i2-0) but in case of an earth fault, 
the vectorialsum 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 

contacts 

'hi-- Tripping 
! mechanism 

-4-Relay 

- Gore. 
transformer 
and'pprrlImary 
winding 

Definitions related, to RCDs 

RCCB = Residual Current Circuit Breaker 
without overcurrent protection. 

RCBO = Residual Current Circuit Breaker 
with overcurrent protection. 

Breaking capadty 

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 (Idm) 
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 (Mc) 
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 undergó irreversible 
alterations. 

Prospective:cùrrent 

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. 

Operi position 

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

Clósed 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 (IM) 
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. 

tinder specified conditions. 

Rated .short-circuit capacity (Icn) 

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

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

Conventional tripping current (It) 
A specified value of current which causes the circuit breaker. 

to trip within a specified time. 
(Only applicable to RCBO) 
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Din -T MCBs + RCDs Technical data 

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 3) 

lzvOS 

30 mA 0.62 0.65 0.80 0:91 1.24 1.55 

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 

300 mA 0.80 0.74 

0.81 

0.80 

0.80 

0.97 

0.89 

1.19 1.44 

500 mA 1.10 1.18 1.38 

30 mA 8.17 3.13 0.75 ' 1.70 3.10. 3.52 

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 

Notes. ') The standard NHPfterasaki type is the "type AC" in Australia, Type °A in New Zealand. 
') The standard NHP/Terasaki DSRCBH single pole RCBD 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. 

Tg1..,,1 
i 4 P 

1.88 

1.59 

1.64 

1.68 

3.67 

2.71 

0.95 

0.64 

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 

xn1 A) 
.,.,-,,, 

16.5 

941.>Í 

4.7 3.6 

4.8 5.8 
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TERASAKI 
Intioroton in Protean. Trehooloxy 

Din-T MCBs + RCDs Technical data 
Overview Din-Safe RCDs 

Devi;e type definition 

Rating/description Cat. No.. 

ICLUO 

OSRCB 

stPthrti IEC 610E79-1 

Magnetihipping characteristics 
C 

Reedualtaipping diaracteristic AC. A 

Tripping dme at lAn Instantaneous ma 4300 

Selective me _ 

Rated current A 4, 6, 10. 13, IL ZO, 25, 32.40 

Ret!'d'.1eiONel'eiHreet Mn mA 10, 30 

Callbration'temPeriiiiai 
343 

Number id: Polia Verkuinindolei I 
Rated voltage Lin ' n 2 P AC 110 240 (1 PA), 

3 P AC 

4 PAC 

FrequenCy 141 50/60 
Maximum service voltaga.Ubmax. V 255 

Minimum, srindisi Voltage prole V 100 

Powers:up* Top/Bottom 

Selectivity dasí 3 
RaterEmaking and breaking capacity (1m) 

Residual makingand Brealdng opacity (lAm) A 7500 

Conditional short-circuit capacity (Inc) A - 

Conditienal residial short-ciriult capacity .000 A - 

Short-draiit capadly (kW) A 30000 

GM diitanCe (SafetY diatano bitmen t devices) nun 35 

Isolator application , yes 

InsidationNegree Insulaticks voltage ' V.(00 '500 

Shock voltage (3.2/50 ma) kV 6' 

Insulation resistance (mOhm) 1000 

Dielectric'streugth. y 2500 

Shodiresistanii(in X. t direction)(IEC 60077/16.3) 40 g. 18 shocks 5 ms 

Vibration resistance (in rr y,z direction:ALEC 66063-24) 1.5 g, 30 min. 0...80 Hz 

Endurance electrical at WI, In 10000 

inedanical at UkIn 20000 

Notectiondegree (outskieenside electrkal endosum) JP20/1P40 
Self extingnish degree (aCcOrding te Ul 94) V2 

Impicalisatien (acco(ding to IEC 60068-2, DIN 40046) 0814 "55/93% 
Pollution degree(aic, 16C 69947-1) 

3 

Operating temperature 

Storage 'temperature C 4..440 
Terminals opacity Rigid cable mtn/max (Top) min' 1/25 

Flexible cable mkr/max (Top) mute 1/16 

1/35 Rigid cable min/mak(bettom) am' 

Fleicible cable Malmo (bottom) me 
(*Flexible cable 0,75/1/1.5 tom' with cable lug) 

1/25 

Torque Top/Bottom Nm 3/4' 

Addon devices (sida'addwg Auxillarycontacts 
Yes 

UVI yes 

. 
Shunt NIP 

Yes 

. Motor operator 
Pei 

Panelboard switch Bottom 

Busbars systems Nn Bottom 

Fork yes 

Accessories 

Dimensions, weights. a Poles trit 
. 

Padraging (Hx0xV/) 86"68xy/ mm 36 

Weight/unit 9 250 

P6549e/ilialt 1/6 

MOM Rehr catalogue section tar types. 

Making sure that WI. and both living toads ate disconnected. 
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Miniature circuit breakers 
Din -T6 series 6 kA MCB 

® Standards AS /NZS 4898 

Approval No. N17481 

® Current range 2 -63 Amps 1, 2 and 3 pole 

® Sealable and lockable handle 

Ef Available in curve type C and D 

Mounts on CD chassis (250 A and 355 A) 

1 pole i module 
In (A) C - Curve 5-10 in 

2 

4 

6 

10 

13 

2 pole 2 modules 
vYrx3.'=:tif ,... t, 
DLf6¢"202 

4 _-.-STi66 Ó4 

6 640.6 
10' 

13 

16 

20 

25 

32 

40 

50 

63 

3 pole 3 modules 

2 

4 

6 

10 

13 

16 

20 

25 

32 

40 

50 

63 

DTC863,0 

DTCB6 

1 pote 

Short circuit capacity 6 kA 
In (A) 2 - 63 

1 P 240 V AC 

2P 240- 415VAC 
3P 240- 415VAC 

DC use 

Short circuit 

Max.voltage (DC) 

1 P. 

20 kA 

48 V 

2P'). 

25 kA 

110 V 

Use at DC 

When using 0in -T6 in a DÇ application the magnetic 
tripping current is approximately 40 % higher than in 
AC 50/60 Hz. 

Shock resistance (In X, Yi Z directions). 
20 g with shock duration 10 ms (minimum 18 shocks). 

40 g with shock duration 5 ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3 g in freqúency range 10 to 55 Hz 

(operating time at least 30 min). 

According to IEC 60068 -2 -6. 

Storage temperature 
From -55 °C to +55 °C, according to IEC 88 part 2 - 1 

(duration 96 hours). 

Operating temperature 
From -25 °C to +55 °C, according to 
VDE 0664 parts 1 and 2.. 

Use at 400 Hz 

At 400 Hz the magnetic trip current is approximately 

50 % higher than in AC 50/60 Hz. 

Notes: ') 2 pole MCB connected in series. 
The line side is the "OFF" (bottom) side of 
the MCB, and connects. to CD chassis tee -offs. 
Available on indent only. O 
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TERASAKI 

Din -T MCBs Technical data 

Characteristics according 
Miniature Circuit Breakers are intended for the protection of 
wiring installations against both overloads and short- circuits in 

domestic or commercial wiring installations where operation is 
possible by uninstructed people 

Tripping characteristic curves 

b 

Magnetic release 

An electromagnet with plunger ensures instantaneous tripping in 
the event of short- circuit. The NHP Din -T range has 3 different 
types; following the current for instantaneous release: types B, C 

and D curve. 

Icn Test Tripping Applications 
(A) current time 

B 3 x In 0:1<t<45 s (In532 A) 

5 x In 0.1<t<90 s (In >32 A) 

t<0 ;1 s 

Only for resistive loads eg: 
electrical heating 
water heater 
stoves. 

C 5xIn 
10 x In 

D 10xIn 
20 x In 

0.1<t <15 s (Ìn532 A) Usual loads such as: 

0.1<t<30 s (In >32 A) Lighting 
socket outlets 

t<0.1 s small motors 

0.1<t<4 s(") (In532 A) 

0.1<t<8 s (In>32 A) 

t<0.1 s 

Control and protection of 
circuits having important 
transient inrush currents 

(large motors) 

Thermal release 

The release is initiated by a bimetal strip in the event of 
overload. The standard defines the range of releases for specific 
overload values. Reference ambient temperature is 30 °C. 

Test 
current 

1:13 x In 

1.45 x In 

2.55 x In 

Tripping 
time 

t ? 1 h (In < 63 A) 

t>_2h (In >63A) 

t<1h (In 563A) 
t < 2 h (In > 63 A) 

1s<t<60s(In532A) 
1s<t<120s (In >32A) 

to BS EN 60898 
Rated short- circuit breaking capacity (Icn) 
Is the value of the short- circuit that the MCB is capable of 
withstanding in the following test of sequence of operations: 
0 -t -CO. 

After the test the MCB is capable, without maintenance, to 
withstand a dielectric strength test at a test voltage of 900 V. 

Moreover, the MCB shalt be capable of tripping when loaded 
with 2.8 In within the tithe corresponding to 2.55 in but 
greater than 0.1s. 

Seivice short- circuit breaking capacity (Ica) 
- Is the value.of the short-circuit that the MCB is capable of 

withstanding in the following test of sequence of operations: 
0- t- CO -t -00. 

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V. 

Moreover, the MCB:shall not trip at a current of 0.96 In, The MCB 

shall trip within 1h when carrent is 1.6 In 

0 - Represents an, opening operation 

C - Represents a closing operation followed by an 

automatic opening. 

t - Represents the time interval between two successive 
short- circuit operations: 3 minutés. 

The relation between the rated short- circuit capacity (Icn) 
and the rated service short- circuit breaking capacity (Ics) 
shall lie as follows: 

Ien (A) Ics (A) 

5- 
6000 

_ _----- ----- 
,6000 
< 10000 

6000 

0.75 Icn min. 6000 

> 10000 0.75 Icn min. 7500 

In both sequences all MCBs are tested for emission of ionized 
gases duringshort- circuit (grid distance), in a safety distance 
between two MCBs of 35 mm when devices are installed in two 
different rows,ui the enclosure. This performance allows the 
use of any NHP/Terasaki enclosure. 
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TERASAKI 

Din -T MCBs Technical data 
Din:T6 

Series AS/N44898 
3tandards(Austj NZ /áliiterrr5tloiiál) 0898 . ñ. 

!Ynpprngrélpi)actenftiEs»o.'' """'" r"::r 2xY s r 
'4.7.. C ÙK5 s. 

yóminaVr"rii¡ënt"°:,ú%`;,4:u:,î ,' <, ' Mz';`Aá ,ÿrieC/D¡0:5;63 
falrbradpn,téiñpëiätü/¢ =`nt0 ' y°áG .I:V > ;`I0 A)sg' 
NumbeGOf p"gles (Áfhlód)-n h, Ñ >2 . y ct 3A,cs:' 40 iffné/2/3é4;' và 

;Heùtrá(:pá(éIiráteçted's_.;,.0a,.,,. ..<r < ,-LS`;4:4-1." ; ä ":'1.k..fi..Yes.: 
Nominal voltage Un AC 1 P V 240/415 

3 P/4.P V 415 . 

DC 1 P') V DC 48 
2 P (in:series) ') V DC 110 .. 

Frequenry. Hi 50/60 
Hz DC: magn.trip +40% 

Hz 400:'magn.trip +50% 

Maximum service voltage Ubmax between two wires V 250/440; 53/120 
Minimum service' voltage Ubmin V . .12' 12 

Selectivity class (IEC 60898) 3 

Isolator application .IEC60947-2 'Yes 

Rated insulation voltage . Pollution degree 2 V . 500 . . 

Pollution degree 3 V. 440 

Impulsewithstand test voltage kV 6 

Insulation resistance, . . mOhm .10;000 

Dielectric rigidity kV 2.5 

VibrationKiésistence((riz ÿ5tdrrectlón.)'(IEC77/16:3)i, J1M xO r9y .'. 
Fndutance Eteïttieal at Un, IÌt` ??>..,s:,"- 

r i: f:(ifaztiiO)OböB 

`.`:mi!FGäñicaf , ?..s f4 '= ,í ̀ :-!`' w ̀  ̀: ;;:20,000r., ` 

'Utdisatron.cátegoy (0:60947 2) R i s i : 's: :n3'.4Ti=rAg< 
P.rotectrôntlëgree(6útsfddt/inside'iñtrnüosure f4;;Ip).2óllP4b , 

Self:ectiri9úislì,'Qègreé,;(áctotdirig;t0':ULQ4}: . r:A`:! ,ì, z5'.g5;A.V2;`:., 
,Tmìpicälisatiòn (az`cüFdl(ifto3EC4.60D68 2,/ DIN:40048);;"C/Rli fat+56.C795 °b RHa: 

Operátinglteinperátuìé.04g * :;,; 5ir B3ùr°C: lv.Z;'a4â=25/155iie:5' 
Stdrage;tempërature,,. ,,. ,. , '.K"C i`13:',::.,,,.','.155/4:55',.....' 

Terminal capacity Rigid cable min/max (top) mm' 1/35 
Flexible:cable min'/max (top) ' mm' 0.75/25' 
Rigid cable min/max.(bottom) mm' 1/35 

Flexíble table min'/max (bottom) ' mm' 

Flexible cable 0.75/1/1.5 mm' with Cable lug) 

0.75/25 

Throve Nm: 4.5 

Ádd+On de'vláés?- Auxílikiimntacts § > , , áu `' . or ? °. 

,h»Sÿes`..?,¡. (iidéatld=onj._,.-UVVIMx.<.cz_;.,._ 'i'+ti 
) Shunttlti9 {t4i '; . , tiftya s E<` v >,ayes 

}°.";`yMOtOGÖlfatOCr ',:;.:.'.,"'(án r , S.:-. `it+.trs;i; ,Jç,.., ;:. 

Pariel6óa(d,Swrtch ' .. . , z. 
K.0`s .b,s..vi+Siës ;i ., 

Busbar systems Pin'(top/bottam) yes/yes 

Fork (top/bòltom) -/yes. 

, , 
Accessdrfes's<", 0,§# x `!4.... .:r. ' :,,.<? : ldz .: . ÈY' . 

Dimensions, weights, packaging , 

(HxDxW)'86x68xW mm/mod. ' 18 

Weight/mod. g 120 

Package mod. 12 

5hort-circuit capacity_AC (kA) AS/NZS'4898 

r3, .6. vi.F230/600':Vz ;. 2 P. 230/400 V r " A .6 z.s7 
. 

L. ..:3.P/4P..,...t:23%400V; xi'r'.6JGe._.,(r 

.::.., 
.: .-,. . ,. . , ,.,:,....,-. ., ,,.., i::.,....,..:: .ICS (sérvrrxi)..;,.. , .:: r: :- :. : . ...... ... . . .... 

1.>; .a . K'?.0Qì%IÇd,: ,., 
Icu (ultimate) 1 P 127 V 20 

240 V 10 

415 V 3 

2P 127V 

240V ' 15 

415 V 10 

3P,4P 240V 15 

415 V 10 

440 V 6 

Ics (service) 75 % Icu 
,r ..>::NEMAtAB1;(120/2401). Cç4.,,í'.'... . ' ,,..., k3 ,":,20e 

Short-circuit capacity DC (kA) 

rV' 
Icu (ultimate) I P <60 V 20 

20V - 

2P <125V .25 ...., 
<440 V - 

Irs (service) 100.% lai 

Notes Oder pages 3. 23. 24.tor Information on SAFE -1 HCas. 

') Preferred values of rated control supply voltage (ÏEC 60047 - 2): 24 V, 48 V, 110 V, 125 V 250 V ') 10 (125 VIOC) 

' 0.54 A/625 .A/32-40 A/50-63 A ') 10 (250 V OC) 

`) On request. 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 16 of 423



 

TERáS,AKI 

Din -T MCBs Technical data 

Miniature circuit breakers - Din -T 6 

Dimensions in mm. 

i 
45 

r 
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a 

2 devices side-b'-side 

Functions 
and characteristics 

Overview of solutions 
Manual source-changeover 
systems Interpact INS 
and Compact NS 40 A to 630 A 

Models 

Rating (A) 

Type of device 

IVI; 4,-, 

2 devices side-by side 3 devices side-by-side 

i;ititc6049,W034ktiiiAif 

Antenockingyta,KeylocKErWittl,capuve: 

117,1 

TIK 

I'AZ4 

eV;i1BRi.i 

1 

A number of different devices 

2 devices side-by-side 

Completo source changeover assemblies 

4,.. 

"c 

2 devices side-by-side 

INS40 to INS80 rINS250 to INS630 
NS100 to INS160 INV250 to INV630 

40 to 160 I 100 to 630 . 

Switch-disconnectors with I Switch-disconnectors 

igt0..10 

extended handles 

NS100 to NS250 
NS400 tó NS630 

100 to 830 

NIH/L circuit breakers 
NA switch-disconnectors 

"(0 NOMMANSZEMUM:444M 1 tningi'S 
)'ve 

.r 

A. tA 

' 

^OA; 

r 

e 4 

=MN 
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Functions 
and characteristics 

Overview of solutions 
Manual source-changeover 
systems Compact NS and 
Masterpact NT/NW 630 A to 6300 A 

Models 

Rating (A) 

Type of device 

NS630b to NS1600 
630 to 1600 
N/H/L circuit breakers 
NA switch-disconnectors 

NTO6 to NT16 

630 to 1600 

H1/L1 circuit breakers 
HA switch-disconnectors 

NWO8 to NW63 

800 to 6300 
N1/H1/H2/H3/L1 circuit 
breakers 
NM-INHF switch- 
disconnectors 

r - er `raft-:;PfAiW4=W4MCCWATA:*3-010.0.:Ytii.N.7,111M14!,1e, 
Interlocking a.,extended Ira ry, s- vt ta handle, if- 

2 devices side-by-side 

,...,,,a.e. 
. & ,r, ...0 .,v:4,-, 

I 1 
\siir' 

A number of efferent devices 

,cartwe Keys 

,- 
Mechanic.alintetiocalngiasing connecting was- 

3t- 

Z"'Vr.1 

. 4 . 

2 devices one above the other 

2 or 3 devices one above the other 

2 or 3 devices side-by-side Yeftz 
For thlscaseand other cases PMe9.11.911, 

(1) Implemented with NS630b to NS1600 electrically-operated devices only. 
(2) For source-changeover systems using cables, always respect the installation conditions spedfied on page 23. 
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Functions Overview of solutions 
and characteristics Remote-operated source- 

changeover systems Compact 
NS100/1600 100 A to 1600 A 

frairr--". 
Models 
Rating (A) 

Type of device 

7,,METP", 

NS100 to NS630 
100 to 630 
N/H/L circuit breakers 
NA switch-disconnéctors 

NS630b to NS1600 
630 to 1800 

N/H/L circuit breakers 
NA switch-disconnectors 

; litiliWait,A,AAZZORVAVIMSUOatrien6rt rce verisys 
onbase plate biteriöltign 

:P4 SW11,.* 

2 electrically-operated devices side-by-side combined 
with an electrical interlocking system 

ftKiT 

2 eledrically-operated devices one above 
the other combined with an electrical interlocking system 

2 electrically-operated devices one above 
the other combined with an electrical interlocking system 

2 electrically-operated devices side-by-side combined 
with an electrical interlocking system 

AlLtop»uflivs:opu,rç Ighan_ emit ., 
.',)1:tiiiiiò nbrnda41ttiiiriätitoriiti67control sYsteniVf4,t 

.`"" tfrjk,' t 

operates the devices - 

depending on external 
3 parameters. 

BA: Simple controller that 
manages the changeover 
function. 

'',!!;4 

likinPIWAgtn. OVVRIL VNIVV*4'-'74. -'01'44V,44.11t0 t kialaTX 
wya9 

FBI FM 
UA: Controller that also 
manages engine generator 
sets. 

UA150: UA controller with a 
communication option. 

- 

- 

,:ti:;T:. C'';`,.4(lA add' ilk150.¡Vritroller 
' 

(2) For source-changeover systems using cables, always respect the installation conditions specified on page 23. 
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Functions 
and characteristics 

Overview of solutions 
Remote-operated 
source-changeover systems 
Masterpact NT/NW 630 A to 6300. A 

NM; 
Models 

Rating (A) 

Type of device 

4111.1,,,.,chttniäl'InterloCkliftusin 

1 

,1111, 

VitreltgL.¡, 
-NTO6 to NT16. 

630 to 1600 

ttgiMifittaV 

H1/11 circuit breakers 
HA iwitch-discohnectors 

NWO8 to NW63 

800 to 6300 . 

N1/H1/H2/H3/L1 circuit breakers 
. NNHA/HF switch-disconnectors 

7,:44.4e.M1V,x1143.1*.tgrAMIIZTA'5311i-VigeetiMtek 
;:eonneithigsrixls,#'016etilt,p1 

2 electncally-operated devices side-by-side combined 
with an electncal interlocking system 

,:fléctOkityit` 

2 or 3 electncally-operated dewces one above the other 
combined with an electncal interlocking system (I) 

1P 69 
E ' 

E 
o 

141.'4 

2 or 3 electncally-operated devices side-by-side combined with 
an electncal interlocking system(1) 

iRiniôtezOiérii 
gwr 

E zfm, 

I kitt 

OM. 

-,' 

r e-c g s s e ,.- ' 
4..., 

isice-6tiafigiov4i-sysferit iönitiiUvitth in" iutömiticii3Orítiiil 'qslcii:x'",, ff' i'''''''')".''''' 
The automatic controller 
operates the devices 
depending on external 
parameters 

BA Simple controller that 
manages the changeover 
function 

UA Con troller that also 
manages engine generator 
sets 

UA150 UA controller with a 
communication option 

<- r 
11 .- 

, ;.?; » 

r-----.--,-,, -T, a4lontrolleri 

4 " 

';t'(6%":.; 

- 
AP% 

ki.z.-UA*KWA150 

(1) Three devices with Masterpact NW only. 
(2) For source-changeover systems using cables, always respect the installation conditions specified on page 23. 
For other cases, please consult us. 
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Functions 
and characteristics 

Manual source -changeover 
systems 
Possible combinations 

A manual source -changeover system can 
be installed on two or three manually - 
operated and mechanically interlocked 
circuit breakers or switch -disconnectors. 
Interlocks prevent connection to both 
sources at the same time, even 
momentarily. 

ÿpe öf deviéer 
Toggle Keylock 

All possibilities for manual source -changeover systems 

T'Pe Q.in 
Complete 
assembly 

farw 4;`gI 
Direct rotary 
handle 

Extended 
rotary handle 

Legend: 
A Possible but visible break function disabled. 

250 A and 630 A ratings can be mixed by using 1NS320/630 rotary handle interlocking system. 

vices 
Direct rotary Extended rotary 
handle handle 

i+ `;S-n;,'4-T<..:rat t'`ieft as.4(CS<<._:t-n;.'F....-!,,-_d>; .-,.,,- 

NSiOO tó 25Ö' 

NS1m NS630 ' 

>NS1Ó0 to B3Ó4 

ÿÑS63Öbáïó 160Ó'wí 
s;iótáry`häritlié ` 

Legend: 
s Fixed devices only. 
e Fixed or withdrawable devices. 
e Devices must be either both fixed or both withdrawable. 
s With NS400/630 rotary handle interlocking system. 
o Possible with NS400/630 base plate + NS100-250 adaptation kit. 
e Devices equipped with rotary handles 

.40,4 
On base plate 
(motor mechanism) 

í'.;1>..-H:..Y4'j . . H 4';1L;,".-.#i" :'W q,,.:.;.í;...,._`s,%`,'. 

sa 

r''.rxC,iiS; 

,tom 
,.. ,4 

2:o _4403 s 

... yx;:.:r: sC> _.`u'^.- ñ- 
.nlJ- .titi.4a'b.R?ü 

T peigf Iríié ̀ % kt 
Keylock 

Tr."' -4 
'C;i:!' i- g;. e 

Cable -type, 
2 devices side -by- 
side s., i3.i.,y :I.Or L/J'4+.- a- + °wtf,4 

r I 
.. ....... 

Cable -type, 
3 devices side -by- 
side 

r 
sy Gi+' ! 
E..i,,,e.+4'e.á 'wlü.7tlb..4. 

Cable -type, 
2 devices one 
above the other 
ra.Y it v , , .... 

`A 

r >>., 

Cable -type, 
3 devices one 
above another 

A - F7áa_ .r . ,. K. t . n. 'ver 

xh "i. z 

Rod -type, 
3 devices one 
above another 
tea 1? 

l ._, 

- 

irl -:ca. 

Ì30b toN1600 <: :sí>'.;.,?:- !':a; 

ers`qrs -tr;::;M111Z14!M-Mi`}\vd.tié}¿i. ¡'43t3;Á}uy`:,.9.r,l.!%ñ"WniÏ 
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Functions 
and characteristics 

Manual source-changeover 
systems 
Possible combinations 

. 
11\111. 

Complete source-changeover assembly for two Interpact INS. 
switch-clisconnectots. 

^ 

INS250-100 

( 
Complete source-changeover assembly for two switch- 
disconnectors 
These assemblies provide an easy way to implement source changeover functions 
with: 

a single 3-position rotary handle that controls the two switch-disconiiectors 
(Normal source ON, OFF, Replacement source ON) 
le a smaller size, taking up less room in the switchboard. 
A complete source changeover assembly can be ordered with a single catalogue 
number. 

7:34tMVS.01:4figliAnTiaile:W. ,,I*AVVVAIVigxrife:? 
INS250-160 INS200-200 1NS250-250 INS320 INS400 INS500 INS630 

1NS250-100 

laiRprilib A 

INS250-160 

if,&,;00-6"0. /7, 

INS200:200 

frtienli707AI 
INS250-250 

Sir"gifq).47: 
INS320 

INS400 

F- 

INS500 

liatTeireq 
INS630 

Interlocking of two or three toggle-controlled devices 
Two devices can be interlocked using this system. Two identical interlocking systems 
can be used to interlock three devices installed side by side, in which case one 
device is in the ON position and the two others are in the OFF position. Devices must 
all have the same configuration, i.e. fixed, plug-in, withdrawable or drawout. 
The system is locked using one or two padlocks (shackle diameter 5 to 8 mm). 
Two interlocking system models are available for: 
is Compact NS100 to 250 

Compact NS400 to 630. 

Ñthl. N" 

NS100 

NS160 

Nt.RiT3T6f,i412! 
NS250 

NS400 

rnTs15-Cg 460 .1 

NS630 

Royar 

Ft- pr. 9 
NS100 NS160 NS250 NS400 j NS630 
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Functions 
and characteristics 

Manual source- changeover 
systems 
Possible combinations 

CömbinaUón?óT ! tmtäl`eñtt °Replácement ̀ dévlr es -__ 

All Intnterpact, Compact and Masterpact circuit breakers and switch -disconnectors 
from 100 to 6300 A with rotary handles or motor mechanisms can be interlocked. 

rzx= 

Keylock -type interlocking of two circuit breakers with rotary 
handles or motor mechanisms. 

PÖSSIblçáñbináttó s óf,Nórtñál'; äi 

Interlocking of a number of devices using keylocks (captive 
keys) 
Interlocking is based on two identical keylocks with a single key and a keylock 
adapter (different fdr each device). This solution enables interlocking between two 
devices that are physically distant or that have very different characteristics, for 
example between a low and a medium -voltage device, or between Compact NS 
circuit breakers and switch -disconnectors. 
A system of wall -mounted captive key boxes makes possible a large number of 
combinations between many devices. 

RBplaçém;'soúrce çlrcúkbéákers 

Interlocking of two devices with rotary handles 
The direct or extended rotary handles are padlocked with the devices in the OFF 
position. The mechanism prevents simultaneous closing of the devices, but allows 
them to be opened. 
(1) When mixing NS100/250 and NS400/630 circuit breakers, use the NS400/630 interlocking 
system. 

w .i..jn-. NbrmafNr 
Compact NS100163011 
NS100 

;'Rädñgs 16' :1t)0 A+ 

dame 
NS160 NS250. NS400 N5630 

Interlocking of two Compact NS circuit breakers with rotary NS160 
handles. (Ftatñgs`BÓ: i oA', 

NS250 
ì`Rái(rigst125 " '25Ò`Ä 

NS400 
ÿRattngslóÓ 49Q 
NS630 

'I 
S¢7' , fr : f,..,.__.-_ s_ É. : ,. ., >,.,,._ Ji .± 

,, ,:..., -;,:" ; ,*-.,z-; 
.,-1.>J > :_I 

,.. 

it - ::i '.. Y 4. y 

:,.. . Y 1 ?...... g-3-'cr Di.., 

.. TY4a?si4. ..A,Ç(4WÀ! 

`Rátiñgsó3Ö'q..r `) ó Pö Z°NZAI (:6 ' ' 14 
` 
W.1 I R'YPI 

0 250 A and 630 A ratings can be mixed by using NS400/630 rotary handle interlocking system. 

"IóaLN" 
Compact NS 63. 0. 11600t1 NS630b NS800 NS1000 NS1200 NS1600 

NS630b 
1 «.°.t F..r_! t ., .,. 't. . .A.. á;3n[%#: ó'. 

NS800 

Ú g s 30 00 A 1 r1 Z ' 
. 

NS1000 

P'Ráh 
gs 4W900 Á' 

ÑS1200 

; Ridñg 4 '66' I 

NS1600 

Ratmgs`640 1600 A t,' i 

.1'. '11{{ "`'+xiryL..ws`4.C: :. 3.- ,v 1,... 4a 

(1) When mixing NS100/250 and NS400/630 circuit breakers, use the NS400/630 interlocking 
system. 
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Functions 
and characteristics 

Manual source-changeover 
systems 
Possible combinations 

F!0,4110.14f Of.0103:04: ijfflt.fii3r,.5kiIMl46:Ttl'I*qfA::Yt...,:g::'dJf§kSl:t44:§l' 

Interlocking of two Interpact switdr-disconnectors with direct 
rotary handles. 

(1) With extended meaty handles only. 
(2) Possible with INV, but visible-break function is significantly 
impaired. 

Interlocking of two devices with rotary handles 
The direct or extended rotary handles are padlocked with the devices in the OFF 
position. The mechanism prevents simultaneous closing of the devices, but allows 
them to be opened. 

glifirril " 
Interpact INS I,/ INS40 1NS63 INS80' IINSIOO 

'1)KAIZS,144.$:*' 
INS125 INS160 

INS40 

INS63 

INS80- 

.1 l 
INS100 

u i 1 
INS125 

INsisé 
I 

Lftitmg 

trtfiLehiaLFC _ 

Interpact INS /INV INS250-100/ INS250.160/ 
INV100 INV160 

INS250-100/INV100 

INS250-1601INV160 

.1.,40.:^7674-11:16.§7A 

iNS250-2001INV200 

iligg6:2 71: 
INS250-2501INV250 

' 

1NS3201 
INV320 

INS250-2001 INS250-25W 
INV200 INV250 

INS400/ 
INV400 

INS500/ INS6301 
INV500 I NV810 

- 

1 

11797Er 
INS320/INV320 

IN-8400/INV4110 

:'..",:',j-1.Y.:.?;:;..1 
INS500/INV500 

I "is 

INS630/1If/630- 

-, - u i h I *N.': 
250 A and 630 A ratings can be mixed by using INS320/630 rotary handle interlocking system 

;',V0314 

rx"-; 

Interlocking of two manually-operated Compact NS devices on 
a base plate. 

Interkicking of two devices on a base plate 
A base plate is available for mechanical interlocking of two manually-operated 
Compact circuit breakers or switch-disconnectors. 
Iffirriffa04747,1.: , igirA i`F44% 

NS100 NS160 NS250 NS630 
-COLICV n 4 -,114*-takt" rik 

NS400 

NS100 

1,411141C, 1.915: A :1'11 !I 1. , 
lu 

NS160 

Ratlng 80 .. iko 
N8250 
Ratings 125 260 ":4Ti '- 

NS400 

NS630 

I *1' ;"?.:'`-'!. 

Interlocking of a number of devices using keylocks 
(captive keys) 
Interlocking uses two identical keylocks with a single key. This solution enables 
interlocking between two devices that are physically distant or that have significantly 
different characteristics. 
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Functions 
and characteristics 

Remote- operated 
source- changeover systems 
Mechanical interlocking 

Electrical interlocking of two or three 
devices is used to create a remote- operated 
source- changeover system. A basic 
mechanical interlocking system enhances 
the reliability of system operation. 

Interlocking of two electrically -operated Compact NS circuit 
breakers using a base plate. 

Interlocking of two Masterpact NT or NW circuit breakers using 
connecting rods. 

Interlocking of two Compact NS100 to 630 devices using;abase 
plate 
A base plate designed for two Compact circuit breakers can be installed horizót táily 
or vertically oñ a mounting rail. Interlocking is carried out on'the`base plate' 
mechanism located behind the breakers. Access to the circuit bieeker contròrols;and 

trip units is conserved. Circuit breakers must be fixed or plug -in versions; witti ór 
without earth- leakage protection or measurement modules::Tti'e báse plate andahe 
circuit breakers are supplied separately. 

base plate for Compact NS100 to 260 devices 
This base plate is intended for two Compact NS100 to 250 devices. 

base plate for Compact NS400 to 630 devices 
This base plate is Intended for two Compact NS400 to 630 devices. It may also be 
used, without any modifications, to Interlock a fixed Compact NS100 to 250 with a 
Compact NS400 or 630 device. 
An adapter kit is required for plug -in versions of the Compact NS100 to 250 devices.. 
Compact NS100 to 250 devices, in both fixed and plug -in versions, may be equipped 
with spreaders. 

fgiiñáÍtt;áiid Rëpiáçéméñt" ÇómpáéL sóüicé çircùk tiìëäkëiíij 

NS250 I NS400 NS630 

NS100 
"R%táigsl 

ÑS780 
Ráfigs125 160A 
NS250 

NS400 
qRätiñgs 16b400A usYx; 

NS630 

tiRáfiñgs.25Ö: *63Ó Ää; '``';,, 

Interlocking of two Compact NS630b to 1600 or two Masterpact 
NT and NW devices using connecting rods 
The two devices must be mounted one above the other (either 2 fixed or 2 

withdrawable/drawout devices). 
Combinations are possible between Compact NS630b to NS1600 devices and 
between Masterpact NT and Masterpact NW devices. 

Installation 
This function requires: 

an adaptation fixture on the right side of each circuit breaker or switch - 
disconnector 

a set of connecting rods with no -slip adjustments. 
The adaptation fixtures, connecting rods and circuit breakers or switch - 
disconnectors are supplied separately, ready for assembly by the customer. 
The maximum vertical distance between the fixing planes is 900 mm. 

Pössible cöiñbinatiöns 

Nórmát Ñ" 

NS630b to NS1600 

c Rétgs: 25Ó .:,16Ö0! 

NTOB to NT16 

NWÓB to NW40 

gRatiñgs3204Ó00-Á: 
NW40b to NW63 

Réúgé 40Ó0"'4'63ÖOA" 
. - wa..,ss::ì+=..s . , 

if i Nónnäl and Repracement,msóurçe çlr 

"Rirele,srtiBift'.t " tl 

NS630b to TNTO6 to NT18 
NS1600 

uk; brea kers 4 

NW40b to 
NW63 

`ñS<,.tc°... 'I ,:! 

Mèiliiì,Gë"riñúá: 
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Functions 
and characteristics 

Remote -operated 
source -changeover systems 
Mechanical interlocking 

Interlocking of two Masterpact circuit breakers using cables. 

Interlocking of two Compact NS630b to 1600 or two Masterpact 
NT /NW or up to three Masterpact NW devices using cables 
For cable interlocking, the circuit breakers may be mounted one above the other or 
side -by -side. 
The interlocked devices may be fixed or drawout, three -pole or four -pole, and have 
different ratings and sizes. 
Interlocking between two devices (Compact NS630b to 1600 or Masterpact NT 
and NW) 
This function requires. 

an adaptation fixture on the right side of each device 
a set of cables with no -slip adjustments. 

The maximum distance between the fixing planes (vertical or horizontal) is 2000 mm. 

Interlocking betweén three devices (Masterpact NW only) 
This function requires: 

a specific adaptation fixture for each type of interlocking, installed tïn the right side 
of each device 

two or three sets of cables with no -slip adjustments. 
The maximum distance between the fixing plànes.(vertical or horizontal) is 1000 mm., 

Installation 
The adaptation fixtures, sets of cables and circuit breakers or switch- disconnectors 
are supplied separately, ready for assembly by the customer. 

Installation conditions for cable interlocking systems: 
cable length: 2.5 m 
radius of curvature: 100 m 

maximum number of curves: 3. 

!Pössíbla,çómbirtarai öf Nor 4l247 Réplacemé 

Wahl at 

,soürce'clrcult breakers' 

NW4ob to 
NW63 

NS630b to NS1600 
ing 2501 6OÓ1 

NTO6 to NT16 

fRétì 25O Aß90 A = <,....,._..... 
NWO8 to NW40 

4Rátitïgs`320, -,.;`4000 

NW40b to NW63 

I;. _ i'.° 

I 

lt is not possible to combine Compact NS630b to 1600 and Masterpact NT 
(or Masterpact NW) devices. 
All combinations of two Masterpact NT and Masterpact NW device s are possible, 
whatever the rating or size of the devices. 

óssibfë,çómtiiñáttóñs óf tliïëe'äèviçë 

INS630b to 
NS1600 

NTO6 to NT16 NW08 to 
NW40 

NW40b to 
NIÀI63 

NS630b to NS1600 
FRaNn 5007fi007Á 
NTO6 to NT16 

GRátiñg 250TzT A 1600x 'I; 
NWO8 to NW411 

fTEti g y320 ,4000 

NW40b to Nw63 
A, 

RäUñgs 4000 63Ó0A 

Only Masterpact NW may be used for three -device combinations. 

,t1-4 M . 

See page 14 to page 19. 

4.t 
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Functions 
and characteristics 

Remote-operated 
source-changeover systems 
General characteristics 

Types of devices 

Types of circuit breakers 

Switch-disoonnector version 

'TOWZNAPilk: 
NS100 to NS250 

N/H/L 
NA 

NS400 to NS630 

N/H/L 
NA 

Mixing possibilities 

f.0:07401.617: 

Rating 

all devices 

NS100 to NS250 

N/H/L/NA 

fixed or plug-in 

15 to no A 

all devices 

NS100 to NS630 

N/1-i/lJNA 

fixed or plug-in 

15 to 630 A 

Insulating voltage Ui (V AC) 750 750 

Positive break indication 

Number of poles 
(N and R devices must have the same number of poles) 

3,4 

Electrical durability See page 24 

Operating temperature -25 °C to +70 °C (50 °C for 440 V -,..60 Hz) 

F.66(6ii67-4,0334.:r` - '''''.7417i-r. , , ,,,-, 
, r - '",.?-1....A.:,taii:' ,:: 

Control voltage AC 48 to 415 V - 50/60 Hz 
440 V -60 Hz 

DC 24-250 V 
Maximum consumption AC 

DC 

500 VA 

500 W 

500 VA 

500 W 

Minimum switching time 

Mechanical (see page ...) 

800 ms 800 ms 

-Electrical by diagram (without IVE) 

with IVE unit 

auxiliary contacts used by circuit breaker 1 OF + .1 SDE 

èiti 7:717f-7" 
Overload protection long time 

1 OF + 1 SDE 

Short-circuit protection short time 

instantaneous 

Earth-fault protection 

Zone selective interlocking (ZSI) 

Earth-leakage protection by Vigi module 

by control unit 

by add-on Vigirex relay 

Current measurements 

Voltage, frequency, power measurements, etc. 
v2f :. r 

Available auxiliary indication contacts OF + SD (+ SDV) 2 OF + SD (+ SDV) 

Voltage releases MX shunt 

MN undervottage 

Voltage presence indicator 

Voltage transformer 

Ammeter module 

Insulation monitoring module 

..A9WESIPVS11:91Y4eriRTILSTitf r 
Wth permanent replacement source BA controller 

With standby generator set 

Remote communIcatlowvia bus 
LLLL513.2.1,,,7s.L.,,,J74L,CAL 4 

Device status indications 

UA controller 

Device remote control 

Transmission of settings 

Indication and identification of protection status and alarms 

Transmission of measurements 

lndonndcnon 
Fixed front connected 

Fixed rear connected 

Wthdrawable, plug-in or drawout 

Downstream coupling accessory 

(long rear connections) (long rear connections) 

(plug-mon base) (plug-in on base) 

Bare-cable connectors 
Terininal extensions 

Terminal shields and inter-phase barriers 

Locking by padlock 

by keylock 

a 

Front panel escutcheons 
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Functions 
and characteristics 

Remote -operated 
source- changeover systems 
General characteristics 

NS630b to NS1600 

NIHIL 
NA 

NTO6 to 16 

N1/H1/H2/H3/L1 
NA/HA/HF 

NW08 to 63 

N1/H1/H2/H3/L1 
NA/HA/HF 

all devices 

NS630b to 1600 

N/H /UNA 
fixed or plug -in 

250 to 1600 A 
750 

all mixing possibilities j 

(fixed, drawout or fixed + drawout) 

N 1 /H1 /H2JH3 /L1 /NAMA/HF 

600 to 1600 A 

1000 

all mixing possibilities 

(fixed, drawout or fixed + drawout) 

N1/H 1 /H2/H3/L1 /NA/HA/HF 

800 to 6300 A 

1000 

3, 4. 

See page 24 

-25 °C to +70 °C (50 °C for 440 V - 60 Hz) 

48 to 415 V --6-6/6O Hz 

440 V - 60 Hz 

24-250 V 

180 VA 

180 W 

180 VA 

180 W 

180 VA 
180 W 

800 ms 800 ms 800 ms 

1 OF + 1 CE (+ SDE) 

on ly with UA or BA on ly with UA or BA 

1 OF + 1 CE + 1 PF 1 OF + 1 CE + 1 PF 

- 

. 

2OF+8D 20F+SD 20F+SD 

is 

BA controller 

UA controller 

ix 

.. ';x... 

(vertical or horizontal) (vertical or horizontal) (vertical or horizontal) 

( drawout) ( drawout) ( drawout) 

8 !!lëióñ'Csë'ríiïr 
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Functions 
and characteristics 

Remote- operated 
source -changeover systems 
Mechanical and electrical durability 

Interpact INS switch -disconnectors 

3, 4 3, 4 Number of poles 3, 4 3, 4 

Conventional thermal current (A) Mi At 60 °C 100 160 200 250 

Rated operational current (A) le ;Eleïtr)ça1;,AC 50/80Hz 
440-480 V 100 100 

,ÁC2 

160 160 

AÇ22A,fAÇ 
200 ¡200 

2 3A ,. qS22A¿,> 
250' 250 

660-690 V 100 100 160 1 160 200 1200 250 250 
Durability (category A) 
(ON- CR -OR -CN cydes) 

Mechanical 15000 15000 15000 15000 

Eledricáf AC, 60160 Hr 
440-480 V 

AC22A 
1500 

AC23A 
1500 

AC22A 

1500 

AÇ23) 

1500 

Ç22A yIAC23A 

1500 ;I11500 

A022Á; 
1500 

AC23A'.; 
1500 

660-690 V 1500 1500 1500 1500 1500 1500 1500 1500 

Number of poles 

0;. 
3, 4 3, 4 

1NS 
_10 

3, 4 4 

IN$0r 
3, 4 

Conventional thermal current (A) Ith at 60 °C 320 400 500 ' 630 
Rated operational current (A) le :,E.ëitritálAC 50f60H.z. AC22A:;< ,AC2A w ;A.C2 1AC3A j .AC2A , 

;: IAÇ3A,. ; AC2A AÇ2Aí{%;i 
440-480 V 320 '320 400 400 500 ¡500 630 630 
660-690 V 320 1320 400 400 500 1500 630 630 

Durability (category A) Mechanical 10000 10000 10000 10000 
(ON-CR-OR-CN cydes) EleçtrlçálAC 80166:Hz ACZ1A .... ....>,.«. .....N.,.:...w A23A 'ri ....._..... AC22A AC23A ,;' '...x....-..w AC22A 4t AC23A' à' .,W.,.... ......,.. AC22Aw AGZ3A':rñ 

440-480 V 1500 1500 1500 1500 1500 11500 1500 1500 

660-690 V 1500 1soo 1500 11500 1500 11500 1500 1500 

Compact NS100- NS1600 

Number of poles 3, 4 3, 4 

NS630 
sisoo° 

3, 4 

Rated current In (A) 100 to 250 400 to 630 630 to 1600 

Mechanical durability 

(ON-CR -OR-CN cycles) 
10000 8000 8000 

Electrical durability at In 

(ON-CR -OR -CN cycles) 
for 4 440 V and 480 V 
NEMA ( ) 

10000 3000 2000 

Electrical durability at In 

(ON- CR-OR -CR cydes) 
for U =500 V to 690 V (2) 

1500 1500 
. 

1500 

Masterpact NT06-NT16/NW08-NW63 (1) 

Number of poles 

66 
0 

3, 4 

(u r 
NT 6 
3, 4 

NW 
ÑÌN16 
3, 4 

N{IV20 

3, 4 

tiON? 
, ,W Q 

3, 4 

'NW5 
N 63 
3, 4 

Rated current In (A) 630 to 1250 to 800 to 2000 2500 to 5000 to 
1600 1600 1600 4000 6300 

Mechanical durability 8000 8000 10000 10000 . 10000 5000 

(ON- CR -OR -CN cycles) 

Electrical durability at In 6000 6000 10000 8000 5000 1500 
(ON- CR -OR -CN cycles) NT16: 
for 4 440 V and 480 V 3000 
NEMA (2) 

Electrical durability at In 3000 2000 10000 6000 2500 1500 
(ON- CR -OR -CN cycles) NT16: 
for U = 500 V to 690 V 121 1000 

(1) Mechanical and electrical durability not appl'cable to Masterpact H3 and L versions. 
(2) Electrical durability tests carried out with a power factor of 0.8 as per IEC 947 -2. 

Note: 
ON: opening of Normal source 
CR: closing of Replacement source 
OR: opening of Replacement source 
CN: closing of Normal source 

=ME 
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Functions 
and characteristics 

Connection and insulation 
accessories 
for Compact NS and INS .< 630 A 

Downstream coupling accessory 
This accessory simplifies connection to bars and cables with lugs. 
It may be used to couple two circuit breakers (Compact NS100 to 630) or switch - 
disconnectors (Interpact INS /INV100 to 630) of the same size. 
Pitch between outgoing terminals: 

Interpact INS250 and INV100 to 250: 35 mm 
Interpact INS /INV320 to 630: 52.5 mm 
Compact NS100 to 250: 35 mm 
Compact NS400 to 630: 52.5 mm. 

Connection and insulation accessories 
The coupling accessory can be fitted with the same connection and insulation 
accessories as the circuit breakers and switch -disconnectors. 

Mánua4sóurçe, changeçyeráystems 
INS250 (100 to 250 A) with rotary handle 

Possible Outgoing pitch 
(mm) 

35 

NS100/250 with rotary handle 35 

NS100/250 on tiase pláte with toggle control 35 

INS400/630 (320 to 630 A) with rotary handle 52.5 

NS400/630 with rotary handle 52.5 

NS4001630 on base plate with toggle control 52.5 
^iR^' 'XC+!ü. S,.Tf,. 3?'.rRR¢Ytx?:i ,_. i+$!.rsNl;z^_^! Comqferçg-çhangeóver,áäse.mtïtÿ 

INS250 (100 to 250 A) 35 

INS400/630 (320 to 630 A) 
¢^^+i.^mC..Y,q})^d<-,..n.r%.^;-+Nr.Pas:cun A.Ys.^.:'kY 

<Rëmçte-operatedsóurce changeoveesys 
52.5 

NS100/250' 35 

NS400/630 52.5 
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Functions 
and characteristics 

Remote- operated 
source -changeover systems 
Electrical interlocking 

Electrical interlocking is used with the 
mechanical interlocking system. It 
electrically interlocks the two circuit 
breakers and implements the time delays 
required for proper operation of the system. 
An automatic controller maybe added to 
take into account information from the 
distribution system. 

Electrical interlocking is carried out by an electrical control device. 
For Compact NS up to 630 A, electrical interlocking is implemented by the IVE unit 
integrating control circuits and an external terminal block. The integrated control 
circuits implement the time delays required for correct source transfer. 
For Compact NS630b to 1600 and Masterpact, this function can be implemented in 
one of two ways: 

using the IVE unit 
by an electrician based on the diagrams presented in the °Electrical diagrams" part 

of this catalogue. 

Characteristics of the IVE unit 
external connection terminal block: 
inputs: circuit breaker control signals 
outputs: status of the SDE contacts on the "Normal" and "Replacement" source 

circuit breakers 
2 connectors for the two "Normal" and "Replacement° source circuit breakers: 
inputs: 

- status of the OF contacts on each circuit breaker (ON or OFF) 
- status of the SDE contacts on the °Norman and Replacement source circuit 
breakers 

outputs: power supply for operating mechanisms 
control voltage: 
24 to 250 V DC 
48 to 415 V 50/60 Hz- 440V60Hz. 

The IVE unit control voltage must be same as that of the circuit breaker operating 
mechanisms. 

IVE unit. 

Necessary equipment 
For Compact NS100 to 630, each circuit breaker must be equipped with: 

a motor mechanism 
an OF contact 
an SDE contact. 

The components are supplied ready for assembly and the circuit breakers prewired. 
The prewiring must not be modified. 

For Compact NS630b to 1600, each circuit breaker must be equipped with: 
a motor mechanism 
an available OF contact 
a CE connected- position contact (carriage switch) on withdrawable circuit 

breakers 
an SDE contact. 

For Masterpact NT and NW, each circuit breaker must be equipped with: 
a remote -operation system made up of: 
MCH gear motor 
MX or MN opening release 
XF closing release 
PF "ready to close" contact 
an available OF contact 
one to three CE connected -position contacts (carriage switches) on drawout circuit 

breakers (depending on the installation). 
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Functions 
and characteristics 

Remote -operated 
source -changeover systems 
Standard configurations 

Compact NS, Masterpact NT and NW 
It a°n r to 

ON QR 

n.QN .¡QR 

C 

1 

Masterpact NW only 

o o 

1 o 

caret Ilk 

:.` .`ï -°- ,mot- 1.tk- :e._ 
Compact NS100 to 630: 

electrical interlocking without emergency 
power off (EPO) auxiliaries: 51201177 

with EPO by MN 51201178 

with EPO by MX 51201179 

Compact NS630b to 1600: 

electrical interlocking with lockout after fault: 

permanent replacement source (without IVE) 51201180 

with EPO by MX (without IVE) 51201181 

with EPO by MN (without IVE) 51201182 

permanent reptacement source (with IVE) 51201183 

with EPO by MX (with IVE) 51201184 
with EPO by MN (with IVE) 51201185 

automatic control without lockout after fault 
permanent replacement source (without IVE) 51201186 

engine generator set (without IVE) ' 51201187 

Masterpact NT and NW: 

electrical interlodking with lockout after fault 
permanent replacement source (without IVE) 51201139 

with EPO by MX (without IVE) 51201140 

with EPO by MN (without IVE) 51201141 

permanent replacement source (with IVE) 51201142 

with EPO by MX (with IVE) 51201143 

with EPO by MN (with IVE) 51201144 

automatic control without lockout after fault: 

permanent replacement source (without IVE) 51156226 

engine generator set (without IVE) 51156227 

automatic control with lockout after fault: 

o permanent replacement source (with IVE) 61156904 

engine generator set (with IVE) 51156905 

BA/UA controller (with IVE) 51156903 

,°NörhiáPl"soûìcës; 9d.1IRegläçëmeïî soürcé, ... 
/QN2 IOR 

d"e;Ices 2ÿNónñád;sö,úáésáni11"Rep[áÇeniénY;sóu 

1QN2 QR -- 
}d,'Y5 tes;t3 íióu'ees;tTón 

IQS1 .QS2 ó\ __,,, 

electrical interlocking: 

without lockout after fault 

with lockout after fault 

401 seÏ. 
aQN1 QN2 QR 

O 0 

0 

1 

1 1 0 

51156906 

51156907 

automatic control with engine generator set: 

without lockout after fault (with MN) 51156908 

with lockout after fault (with MN) 51156909 

electrical interlocking: 

without lockout after fault 

o with lockout after fault 

61156910 

51156911 

s0urées+ltcouplÍ g 

QC QS2 

1 . 1 

QS1 QC ,QS2 
o o 

1 0 1 

1 1 o 

o 1 1' 

o o k+l 

o o 1 (/l 

(1) possible by forting 
operation 

electrical interlocking: 
without lockout after fault 

with lockout after fault 

automatic control with lockout after fault 

51156912 

51156913 

51156914 

'Lockout after fault° option. This option makes it necessary to manually reset the device following fault tripping. 

Mêr6ii'GëÍfiïtìr; 
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Functions Associated controllers 
and characteristics 

. Controller selection 

By combining a remote- operated source - 
changeover system with an integrated BA 
or UA automatic controller, it is possible to 
automatically control source transfer 
according to user -selected sequences. 
These controllers can be used on source- 
changeover systems comprising 2 circuit 
breakers. 
For source-changeover systems comprising 
3 circuit breakers, the automatic control 
diagram must be prepared by the installer 
as a complement to to diagrams provided in 
the "electrical diagrams" section of this 
catalogue. 

BA controller. 

rM 

UA cóntroller. 

Compatible circuit breakers 

4 L Jioñ siivitC 
Automatic operation 
Forced operation on'Normar source 
Forced operation on 'Replacement" source 
Stop (both "Normal' and "Replacement" sources off) 

faita nátiç péta b 
Monitoring of the 'Normal' source and automatic transfer 
Generator set startup control 
Delayed shutdown (adjustable) of generator set 
Load shedding and reconnection of non -priority circuits 
Transfer to the "Replacement' source if one of the phases 
of the Normal' phase is absent 

Téstw. n r ̀ ; . s.-..#zca...E_..:.cF< - 

.:wr;-s3 y,c.-. 

By opening the P25M circuit breaker supplying the controller 

TC> C '+"i"' " ?2!!' 

By pressing the test button on the front of the controller 

Circuit breaker status indication on the front of the controller. 
on, off,.fault trip 

í73',S ISM 
N . 

Automatic mode indicating contad _,,. 
Othéfitnhctions ; È, 

Selection of type of'Normar source (single -phase or three -phase) 
or 
Voluntary transfer to "Replacement" source (e.g. energy 
management commands) 
During peak -tariff periods (energy management commands) 
forced operation on Normar sourceif "Replacement° source not 
operational 
Additional contact (not part of controller). 
Transfer to "Replacement' source only if contad is dosed. (e.g. 
used to test the frequency of UR). 
Setting of maximum startup time for the replacement source 

Communication option 

Pó v_e supp 
Control voltages (2) 110 V 

220 to 240 V 50/60 Hz 
380 to 415 V 50/60 Hz 
and 440 V 60 Hz 

Operatítgsttireshóldsf 
_., 

'.'-¡" 7 
Undervoltage 0.35 Un a voltage c 0.7 Un 

Phase failure 0.5 Un c voltage c 0.7 Un 

Voltage presence voltage ID 0.85 Un - 

flP,degrde r.iprotectior (EN 60529} añdrlm degree`'of protection against 
reztemá !reçhänicál meaçtl N 9,102) 
Front IP40 

h 

Side IP30 
Connectors IP20 

Front 

.Çháráëtë)sti öfgi 
Rated thermal current (A) 

11(07 

üt çoñtáçtsï(tlry; vok-fréé;cöntäë4s) ..., _ . 

Minimum load 10 mA at 12 V 
Output contacts: 
Position of the Auto/Stop switch 
Load shedding and reconnection order 
Generator set start order. 

Utilisation category (IEC 947 -5-1) 
ujé.. s { ,T ACzt>i..,: `,:; ! 

AC12 AC13 AC14 AC15 DC12 DC13 
Operational current (A) 24V 8 7 5 5 8 2 

48V 8 7 5 5 2 

110V 8 6 4 4 0.6 
220/240 V 8 6 4 3 

250V 0.4 
380/415 V 
440 V 
660/690 V 

5 

4 

(1) For example, 220 V single -phase or 220V three- phase. 
(2) The controlleris powered by the ACP auxiliaries control plate. The same voltage must be used 
for the ACP plate, the IVE unit and the circuit -breaker operating mechanisms. If this voltage is the 
same as the source voltage, then the 'Normal° and Replacement' sources can be used directly 
for the power supply. If not, an isolation transformer must be used. 

ó MáïBii'.Gáiíñx 
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Functions Associated controllers 
and characteristics Controller installation 

Of 1° fl " :e ' 
Fs! 

--ó 
rl , 

ACP auxiliaries control plate. 

ACP auxiliaries control plate 
The auxiliaries control plate provides in a single unit: 

protection for the BA or UA controller with two highly limiting P25M circuit breakers 
(infinite breaking capacity) for power drawn from the AC source 

control of circuit- breaker ON and OFF functions via two relay contactors 
connection of the circuit breakers to the BA or UA controller via a built -in terminal 

block. 

Control voltages 
110 V 50/60 Hz 
220 to 240 V 50/60 Hz 

is 380 to 415 V 50/60 Hz and 440 V 60 Hz. 
The same voltage must be used for the ACP plate, the controller and the circuit- 
breaker operating mechanisms. 

Installation 
Connection between the ACP auxiliaries control plate and the IVE electrical- 
interlocking unit may use: 

wiring done by the installer 
prefabricated wiring (optional). 

Installation of the BA and UA controllers 
The BA and UA controllers may be installed in one of two manners: 

directly mounted on the ACP auxiliaries control plate 
is mounted on the front panel of the switchboard. 
The length of the connection between the ACP plate and the controller must not 
exceed two metres. Wring is done by the installer: 

Mounting on the ACP plate. 

Mounting on the front panel of the switchboard. 
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Functions 
and characteristics 

Associated controllers 
BA controller ' 

The BA controller is used to create simple 
source -changeover systems that switch 
from one source to another depending on 
the presence of voltage UN oit the 'Normal" 
source. 
It is generally used to manage two 
permanent sources and can control 
Compact NS and Masterpact NT /NW circuit 
breakers and switch -disconnectors. 

N 

If 

N 

Front of the BA controller. 

Operating modes 
A four -position switch may be used to select: 

automatic operation 
forced operation on the °Normal" source 
forced operation on the "Replacement' source 
stop (both Normal and "Replacement" sources off). 

Setting the time delays 
Time delays are set on the front of the controller. 
t1. delay between detection that the "Normal' source has failed and the transmission 
of the order to open the Normal source circuit breaker (adjustable from 0.1 to 30 
seconds). 
t2. delay between detection that the "Normal" source has returned and the 
transmission of the order to open the "Replacement° source circuit breaker 
(adjustable from 0.1 to 240 seconds). 

Circuit breaker commands and status indications 
The status of the circuit breakers is indicated on the front of the controller. 

ON, OFF, fault. 
A built -in terminal block may be used to connect the following input/output signals: 

inputs: 
o voluntary order to transfer to source R (e.g. for special tariffs, etc.) 
o additional control contact (not part of the controller). Transfer to the "Replacement" 
source takes place only if the contact is closed (e.g. used to test the frequency of UR, 
etc.) 
si outputs: 
indication of operation in automatic or stop mode via changeover contacts. 

Test 
It is possible to test the operation of the BA controller by turning OFF (opening) the 
P25M circuit breaker for the "Norman source and thus simulating a failure of voltage 
UN. 
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Functions 
and characteristics 

Associated controllers 
BA controller 
Operating sequences 

' Switch set to Auto (automatic operation and special -tariff mode) 

=BÁ èñéìgisé 

"r; 
AUTOMATIC IvtÓDE .af..ti.<,: 

- UN present 

Delay t2 

UN absent - and UR present 

N opens 

- End of t2 .- N OFF 

R opens 

-R OFF 

0.5 s 

- End of delay 

N closes 

-N ON 

Main step 

Special - tariff 
order 

0.5 s 

Special tariff order 

Special tariff ON 

t < 16 and UR present 

N opens 

- End of delay -N OFF 

R closes 

-R ON 

UN absent 

Delay t1 

UR present 
and end of VI 

- UN present 

Switch set to the "R" position (forced operation on the 
"Replacement" source) 

BA energised 

-RON 1NON 

N opens 

-N OFF 

'0.5 s 

- End of delay 

R closes 

-R ON 

WAITING 

Key 
UN : Normal" source voltage 
UR : 'Replacement" source voltage 
N : Wormer source circuit breaker 
R : 'Replacement° source circuit breaker 

> . The number sends to the indicated step when 
the condition is true. 

t3 and load shedding 

- End of t3 

R closes 

-R ON 

ÆWÄITING 

Special tariff order 

Switch set to the "N" position (forced 
operation on the "Normal" source) 

R opens 

End of delay 

Switch set to the "Stop" position 

NON 

N opens 

-N OFF 

R ON and 
UN absent 

R opens 

R OFF 

AÌTING. 

The system exits this mode when the operating mode is modified or 
when an external event occurs (e.g. failure or return of UN). 
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Functions 
and characteristics 

Associated controllers 
UA controller 

The UA controller is used to create a source- 
changeover system integrating the following 
automatic functions: 
is transfer from one source to another 
depending on the presence of voltage UN 
on the 'Normal" source 

startup of an engine generator set 
shedding and reconnection of non-priority 

circuits 
et transfer to the 'Replacement' source if 
one of the phases on the °Normal° source 
fails. 
The UA controller can control Compact NS 
and Masterpact NT/NW devices. 

w 

N 0 N U"°o , 

N 

Front of the UA controller. 

®o 

Operating modes 
A four- position switch may be used to select: 

automatic operation 
forced operation on the "Normal° source 
forced operation on the "Replacement" source 
stop (both "Normal" and "Replacement" sources off, then manual operation). 

Setting the time delays 
Time delays are set on the front of the controller. 
ti. delay between detection that the "Normal" source has failed and the transmission 
of the order to open the "Normal" source circuit breaker (adjustable from 0.1 
to 30 seconds). 
t2. delay between detection that the "Normal" source has returned and the 
transmission of the order to open the "Replacemenr source circuit breaker 
(adjustable from 0.1 to 240 seconds). 
t3. delay following opening of QN with load shedding and before closing of QR 
(adjustable from 0.5 to 30 seconds). 
t4. delay following opening of QR with load reconnection and before closing of QN 
(adjustable from 0.5 to 30 seconds). 
t5. delay for confirmation that UN is present before shutting down the engine 
generator set (adjustable from 60 to 600 seconds). 
te. delay before startup of the engine generator set (120 or 180 seconds). 

Commands and indications 
Circuit breaker status indications on the front of the controller: 

ON, OFF, fault. 
A built -in terminal block may be used to connect the following input/output signals: 
to inputs: 
o voluntary order to transfer to source R (e.g. for special tariffs, etc.) 

additional control contact (not part of the controller). Transfer to the "Replacement" 
source takes place only if the contact is closed (e.g. used to test the frequency of UR, 
etc.) 

outputs: 
o control of an engine generator set (ON / OFF) 

shedding of non- priority circuits 
indication of operation in automatic mode via changeover contacts. 

Distribution -system settings 
Three switches are used to: 

select the type of "Normal" source, whether single -phase or three -phase 
(e.g. 240 V single -phase or 240 V three -phase) 

select whether to remain (or not) on the "Normal' source if the "Replacemenr 
source is not operational during operation on special tariffs . 

select the maximum permissible startup time for the engine generator set during 
operation on special tariffs (120 or 180 seconds). 

Test 
A pushbutton on the front of the controller may be used to test transfer from the 
"Normal° source to the 'Replacement' source, then the return to the "Normal" source. 
The test lasts approximately three minutes. 

COM communications option 
Using the internal bus protocol, this option may be used to remote the following 
information: 

circuit breaker status (ON, OFF, fault trip) 
presence of the "Normal" and "Replacement" voltages 
presence of an order for forced operation (e.g. special tariffs) 
settings and configuration information . 

status of non -priority circuits (loads shed or not) 
position of the switch (stop, auto, forced operation on the "Normal" source, forced 

operation on the "Replacement" source). 
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Functions 
and characteristics 

Associated controllers 
UA controller 
Operating sequences 

Switch set to the "R" position (forced operation on the "Replacement" source) Switch set to the "N" position (forced operation on 
the "Normal" source) 

-'UA'éíié 

NON- RON 

Genset startup 

Order issued Order issued 
and UR absent- - and UR present 

Delay 16 (switch C) 

End of t6 - - t < t6 and UR present 

Genset shutdown 

UR failure - 

N opens 

N OFF - 
t3 and load shèdding 

end of t3 - 
R closes 

R ON - 

AITING 

tiWAITING;1 The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN). 

When the UA controller is not energised. the output for 
generator set startup is activated). 

. Key 
UN : Normal" source voltage 
UR : 'Replacement' source voltage 
N : Normal° source circuit breaker 
R : 'Replacement" source circuit breaker 

-R ON 

Genset shutdown 

- Order issued 

R opens 

-R OFF 

t4 and load reconnection 

- End of t4 

N closes 

-N ON 

N ON 

iärñtiG 
1 

Switch set to the "Stop" position 

éri erg ised 

°ST¢R 

N ON - RONand - UN absent 
R ON and - UN present 

Genset shutdown I 

- .Order issued 

N opens 

-N OFF R opens 

-R OFF 

Load reconnection 

- Order issued 
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Functions 
and characteristics 

Associated controllers 
UA controller 
Operating sequences 

Switch set to the "Auto" position (special -tariff mode) 

WAITING The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN). 

When the UA controller is not energised, the output for 
generator set startup is activated). 

UR absent and 

r,,;,UÁ ëñérgisêá 

AUTO,:MÒDE 

- Special tariff order 

Special -tariff mode 

Genset startup 

- Order issued 

Delay t6 switch C) 

- t < t6 and UR present - End of t6 and UR absent 

N opens 

-N OFF 

t3 and load shedding 

- end of t3 

R closes 

-R closes 

WAITING; r 

Special tariff order 
UR absent and 

UN present and B = 1 - UN present and B = 0 

R ooèns 

-R OFF 

N closes 

ÿ81NÁITINQr 

N ON and special tariff order 

Load reconnection order 

} Load reconnection 

Delay t5 

- end of t5 

Genset shutdown 

Key 
UN: Norrna1 source voltage 
UR: 'Replacemenr source voltage 
N : Normal° source circuit breaker 
R : 'Replacement" source circuit breaker 
B : Penalties accepted (N ON), i.e. B = 1 

0 The number sends to the indicated step when 
the condition is true. 

- Special tariff order 

Genset shutdown 

Choice 
(switch B) 

-B =0 -B =1 

N opens 

-N OFF 
Load shedding order 

I 

Load shedding = 1 

:.'..C. 
WAITING 

Special tariff order 

Mé'vláí',Gëriñ 
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Functions 
and characteristics 

Associated controllers 
UA controller 
Operating sequences 

Switch set to the "Auto" position (automatic operation and test mode). 

a 

WAITING; 

A éñérÿise 

e 4, AUTO MOD 
- R. '.> "Je 

TEST 

TEST mode (') 

LEDs flashing 

Genset startup 

Order issued and - UR absent 

Delay t6 
(switch C) 

- t < 16 and UR present 

Order Issued and - UR present 

- End of t6 

IGenset shutdown 

UR failure and - 180 seconds elapsed 

The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN). 

When the UA controller is not energised, the output for 
generator set startup is activated). 

Key 
UN: 'Normal" source voltage 
UR: "Replacement" source voltage 
N : "Normal" source circuit breaker 
R : 'Replacement" source circuit breaker 
B : Penalties accepted (N ON), i.e. B = 1 

() The test lasts 180 seconds. 

) The number sends to the indicated step when 
the condition is true. 

N opens 

-N OFF 

t3 and load shedding 

UN present 

Delay t2 

I 

UN absent and - UR present 

N opens 

-Endoft2 -NOFF 

R ooens 

-R OFF 

t4 and load reconnection 

- End of t4 

N closes 

-N ON 

13 and load shedding 

- end of t3 

R closes 

-R ON 

WAITING 

Delay t5 

- End of t5 

Genset shutdown 

Main step 

UR absent or Special 
180 seconds TEST tariff - 
elapsed order 

- UN absent 

Delay t1 

- End of t1 

Gense startup 

- UR present 

- UN present 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 3 

INSTRUMENTATION & SURGE PROTECTION 

INSTRUMENTATION 

Amalgamated Instruments - PM6 -LP -4C - Digital Display 

SUPPLIED BY: , AMALGAMATED INSTRUMENT CO PTY LTD 
UNIT 5/28 LEIGHTON PLACE, 
HORNSBY NSW 2077 

PHONE: (02) 9476 2244 
FAX: (02) 9476 2902 

NHP - RQ72E -VAC 0-500V.- Voltmeter 

IME - RQ48.0 240V - Hour Run Meters 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

ABB - FLOWMETER ABB MALMASTER 24VDC c/w FLOWMETER ELEMENT - 

Flowmeter 

SUPPLIED BY: ABB AUSTRALIA PTY LTD 
LEVEL 20, 1 ALFRED STREET, 
SYDNEY NSW 2000 

PHONE: (02) 9255 3999 
FAX: (02) 9255 3988 

SURGE PROTECTION 

Critec - DSD 160 1SR 275 - Surge Diverter 

Critec - TDF- 10A -240V Surge Filter 

SUPPLIED BY: IPD INDUSTRIAL PRODUCTS 
24/121 KERRY ROAD 
ARCHERFIELD QLD 4108 

PHONE:" 1300 556 601 
FAX: 1300 550187 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gl l 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

INSTRUMENTATION 

Amalgamated Instruments - PM6 -LP -4C - Digital Display 

SUPPLIED BY: AMALGAMATED INSTRUMENT CO PTY LTD 
UNIT 5/28 LEIGHTON PLACE, 
HORNSBY NSW 2077 

PHONE: (02) 9476 2244 
FAX: (02) 9476 2902 

NHP - RQ72E -VAC 0 -500V - Voltmeter 

IME - RQ48.0 240V - Hour Run Meters 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

ABB - FLOWMETER ABB MAGMASTER 24VDC c/w FLOWMETER ELEMENT - 

Flowmeter 

SUPPLIED BY: ABB AUSTRALIA PTY LTD 
LEVEL 20, 1 ALFRED STREET, 
SYDNEY NSW 2000 

PHONE: (02) 9255 3999 
FAX: (02) 9255 3988 
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Panel Mount Indicators 
New generation space saving design 
PM6 -LP -4C 4 digit 
2 -wire loop powered indicator 
Scalable indication of 4 -20mA or 10 -50mA loop 

Features 

Pushbutton configurable to scale /calibrate, select 
decimal point, digital filter and resolution 

4-20mA or 10 -50mA (user selectable) 

4 digit display for high accuracy and readability 

Scaling without test equipment or special tools 

Square root function standard 

High contrast LCD display 

Remote input to perform special functions e.g. 
maximum, minimum, peak hold, display holdbr tare 

Programmable digital filter improves display 
stability by smoothing out short term noise 

Rugged construction 

Computer tested 

2 year guarantee 

66mm depth behind bezel to minimise panel depth 

iFaw ana 
nLSRPiIM 

c 
EMC 

COOLANT 

Order Code: PM6 -LP-4C 

cholce of 
printed units 

on then 
front p ` 

V 

Description 

The second generation PM6 -LP-4C microprocessor 
based panel 2 -wire loop powered display has been 
designed to be accommodated in shallow panel 
installations. The PM6 -LP-4C is a 4 digit indicator with 
a high contrast LCD display with 12.7mm digits to 
ensure excellent visibility. All function settings and 
calibration is achieved by user programmable 
pushbuttons (pushbutton functions include decimal 
point, digital filter, resolution, square root extractor 
etc.). The display is fully scalable to read in 
engineering units. The PM6 is supplied factory 
calibrated and computer tested. Since the instrument 
utilises pushbutton setup it can be scaled`aïid 
configured without test equipment or the need to 
dismantle to select components. The instrument is 
powered from the loop and will accept 4 -20mA or 
10 -50mA current loops (user configurable). 

Electrical connections are made via plug in terminal 
blocks. A terminal with no internal connections is 
provided, as a convenient connector for the loop cable. 
The programmable digital filter improves stability by 
smoothing out short term interference. An external 
input is configurable to perform one of various 
functions e.g. maximum value, minimum value, peak 
hold, display hold or tare. The PM6 -LP is housed in a 
rugged DIN panel mount enclosure with a bezel size of 
48 x 96mm and requires a depth behind the bezel of 
only 66mm (with a small extra allowance for cabling). 

AMALGAMATED INSTRUMENT CO PTY LTD 
Unit 5, 28 Leighton Place Hornsby 
NSW 2077 Australia 

PM6LP-1.0-0 

ACN: 001 589 439 

Telephone: +61 2 9476 2244 e -mail: sales@aicpl.com.au 
Facsimile: +61 2 9476 2902 Internet: www.aicpl.com.au 
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Technical Specifications 

Input 

Current range 

Input protection 
Voltage Drop 
ADC resolution: 
Decimal points: 

Calibration range: 

Overrange indication: 
Accuracy: 

Sample rate: 
Display update: 
Ambient temp: 
Humidity: 
Display: 

Power supply: 

Physical Characteristics 
Bezel size: 
Case size: 

Panel cut out: 
Connections: 

Weight: 

4-20mA or 10 -50mA 
(user selectable) 
Measurable 3.5mA to 22mA 
(4 -20mA input) 
Measurable 9.0mA to 55mA 
(10 -50mA input) 
150mA either direction 
2V at 4mA, 2.3V at 20mA nominal 
15 bit 
0 to 3 decimal point places 
(selectable) 
Anywhere within the instrument 
display range 
- - - - on display 
0.025% of full scale when cali- 
brated ±SOppm / °C f1 digit 
2.5 updates per second 
2.5 times per second 
-10 °C to 50 °C 
5 to 95% non condensing 
4 digit 12.7mm liquid crystal 
display 
Powered by the 4 -20mA 
or 10 -50mA loop 

DIN 48mm x 96mm x 9mm 
44mm x 91mm x 66mm behind 
face of panel 
45mm x 92mm ( +1mm & - Omm) 
Plug in screw terminals 
(max 2.5mm2 wire) 
180g unpacked 

PM6 -LP electrical connections 

O O 

SETUP 

1 213 [4 51617 Q G ooc 
: 

0 
CASE GROUND 

NO INTERNAL CONNECTION 
USE AS LNK NUR LOOP C.SLE 
IF REQUIRED 

REMOTE NPVT 2 

LATCH)NO OR MOMENTAA' 
J ACTION SNATCH INPUT 

REMOTE NPUr CONWON 

RBAOLE MPUr t ` LATCHING OR MOMENTARY .1 ACTION SWITCH INPUT 

20mA (a 10-5°M).VE 
420mA(aI?50mA)-VE 

PM6-LP panel mounting details 

48 m 

I, 92mm 

1.- 
45mm 

44.- 66mm 

PANEL CUT OUT 

Mounting bracket 
(2 off)) 

10mm Q 1 

91mm 

44mm 111mm 

4- 53mm 
s-54mm 

Side View 

9mm 
.r r 

96mm 

A model with 6 digits is also available 
The 6 digit model can be configured as a rate /total display 

Model: PM6 -LP -6C 

Ask for brochure for the PM6 -LP -6C or download 
pm6lp6c.pdf (http: / /www.aicpl.com.au /brochures /pm61p6c.pdf) 

Visit AIC's website (http: / /www.aicpl.com.au) for information 
about all Amalgamated Instrument Co (AIC) products. 
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Moving iron ammeter 90° 
Cat. No. 
RQ96E-ACT 5 A 5X 100 A 

Moving iron ammeter 240° 
Cat. No. 
AQ96E-ACT 50 A 5X 50 A 

. Ab 

" AC moving iron'ammeters 
CurrentTransformer operated ammeters including scale 

90° Instruments 
Description 
CT 
operated ammeters with 48 x 48 mm 72 x 72mm 96 x 96 mm 144 x 144 mm 
5 times overscale ') 

iL 

add 'option 
code 

0-10/50 A 

0-12/60 A rir 4-e10 
0-15/75 A ' 5A 

0-20/100 A 
, 

0-25/125 A ,25A;2,;t.0. 

0-30/150 A "gsA 4 

0-40/200 A 

0-50/250 A VOA vA 'tÎ'' 

0-60/300 A 

0-75/375 A 4'.; SA " 
0-80/400 A 

0-100/500 A 57440A 

0-120/600 A «geAt 
0-150/750 A IkedkiA 

0-200/1000 A 

0-250/1250 A 

0-300/1500 A liffeil 
400A 0-400/2000 A 

0-500/2500 A 
.. .., 

- . 

Other ranges available on request, up to 4 kA/20 kA. 

240° Instruments 
Description 

Cat. No. ' )2)4648EtACiiKete#140egiitriA,4144,EASTA add option 
CT 
operated ammeter with 48 x 48 mm 72 x 72 mm 96 x 96 mm 144 x 144 mm code 

5 times overscale 3) 

0-10/50 A MW* ic 

0-12/60 A 

0-20/100 A 

0-30/150 A 

0-40/200 A 

0-50/250 A '5 ''''' 
, No u , 

0-60/300 A '60À- ' 

0-75/375 A na 
.."0, .,....,, 

0-80/400 A 80A 
. 

0-100/500 A 
. 

rOWA , 

0-200/1000 A TititiA 
0-300/1500 A 

0-400/2000 A 

0-500/2500 A 
Other ranges available on request, up to 4 kA/20 kA. 

Notes: ') Terminal covers. 
2) Meter ordering. 
') Specify 1 A or 5 A CT. 
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ABB 

The Company 
We are an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas and 
liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we offer 
customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result 
from over 100 years experience, combined with a continuous program of 
innovative design and development to incorporate the latest technology. 

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow 
calibration plants operated by the Company, and is indicative of our 
dedication to quality and accuracy. 

EN ISO 9001:2000 

Cert. No. Q5907 

EN 29001 (ISO 9001) 

Lenno, Italy - Cert. No. 9/90A 

Sonehouse, U.K. 

Electrical Safety 
This instrument complies with the requirements of CEI /IEC 61010 -1:2001 -2 "Safety requirements for electrical equipment for 
measurement, còntrol, and laboratory use". If the instrument is used in a manner NOT specified by the Company, the protection 
provided by the instrument may be impaired. 

Symbols 
One or more of the following symbols may appear on the instrument labelling: 

Warning - Refer to the manual for instructions 

Caution - Risk of electric shock 

OProtective earth (ground) terminal 

1- Earth (ground) terminal 

Direct current supply only - - - 

----- Alternating current supply only 

Both direct and alternating current supply -------- 

The equipment is protected through double 
insulation 

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this manual 
for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior approval of 
the Technical Communications Department. 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in 
accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions 
of high pressure and /or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe 
handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where 
applicable) may be obtained from the Company address on the back cover, together with servicing and spares 
information. 
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CONTENTS 

1 INTRODUCTION 

1 INTRODUCTION 

,1 MagMasterTM is a range of high performance 
electromagnetic flowmeters for the measurement 
of electrically conductive fluids and slurries, and is 
normally supplied as a calibrated system, with the 
transmitter factory configured to a supplied full - 
bore or insertion probe ser. sor. 

2 MECHANICAL INSTALLATION 2 

2.1 Unpacking 2 

2.2 Installation Conditions 2 

2.3 Mechanical Installation 4 
2.3.1 Transmitters 4 
2.3.2 Sensors 4 

3 ELECTRICAL INSTALLATION 
3.1 Grounding 
3.2 Cables 

3.2.1 Cable 
(Remote Versions only) 

3.2.2 Cable 
(Alternative Type - North 
American Wiring Practice) 7 

3.2.3 Cable Glands 
(IEC Installation Practice) 7 

3.2.4 Conduit Adapters and 
Cable Glands 
(North American - 0.5in) 8 

3.3 Connection Requirements 8 
3.3.1 Sensors 8 
3.3.2 Transmitters (All versions) 10 

3.3.3 Alternate 
Wiring Configuration 

3.4 Input/Output Connections 
3.4.1 Frequency Outputs 
3.4.2 Alarm Outputs 
3.4.3 PLC Interface 
3.4.4 Contact Input 
3.4.5 Current Output 
3.4.6 Computer Connection 
3.4.7 Power Supply Connections 17 

3.4.8 Profibus Connections 18 

5 

5 

6 

6 

12 
12 

13 

13 

13 

14 
15 

16 

4 STARTUP AND OPERATION 19 
4.1 Startup 19 

APPENDIX A - ENVIRONMENTAL 
PROTECTION 21 

SPECIFICATION. 22 

A wide range of options is .available to suit most 
applications, including: 

Integral or remote transmitter. 

Insertion Probes. 

Approved Versions, including: 

Hazardous area operation. 

HARTTM communication protocol. 

PROFIBUS DP communication protocol. 

Warning. For MagMaster Approved / 
Hazardous Versions read in conjunction 
with IM /MM -BK1. 

Warning. 
Installation and . maintenance must 
only be carried out by suitably trained 
personnel. 
All relevant sections of this manual 
must be read before selecting a 

location. 
Safety requirements of this 
equipment, any associated 
equipment and the local environment 
must be taken into consideration. 
The installation and, use of this 
equipment must be in accordance 
with relevant national and local 
standards. 

1 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

Fig. 2.3 Lagging (High Temperature) 

2 

f- 
>2 x pipe dia. 01 

minimum 

>5 x pipe dia. 
1 

minimum 

Row Direction 

Fig. 2.7 Straight Pipe Requirements 

'1I 

-20 °C (-4 °F) 
Minimum 

60 °C (140 °F) 
Maximum 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

Fig. 2.11 Within Environmental Rating 

u 

Fig. 2.15 Shade 

3 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) i 

214mm J J J J J J JI 232mm (9.13in) 
(8.43in) (Fixing Centres) 

32mm 
(1.26in) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (114in) Diameter 

Allowance for 
cable bends 
200mm (8in) 

Caution. Do not overtighten fixings, 
especially on an uneven surface. 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

Caution. 
Do NOT exceed the maximum 
working pressure marked on the 
equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors 
below 200mm. 

4 

Gasket same size as pipe 

Fig. 2.17 Gasket Fitting 

Metal 
face 

Gasket _ PTFE 

<15mm bore sensors 

Caution. For wafer type sensors of 
<15mm bore, the fluid seal must be 
made against the PTFE. Otherwise use a 
full face gasket. 

Fig 2.18 Wafer Type Sensors 
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3 ELECTRICAL INSTALLATION 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

>4mm2 (<10AWG) 
Copper Wire 

Fig. 3.1 Pipelines 

Common Ground 
(Plant bonding) 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) 

Grounding Rings 

>4mm2 
(<10 AWG) 

/Copper Wire 

.L 
Common Ground 

(Plant bonding) 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 

5 
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...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) 4 * 
Insulation (Grey) 
Foil Secondary Screen 

Ground Wire (ESCREEN) 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) ; Inner Insulation (Blue) 
Conductive Layer (Black) ae-- Primary Screen (DS1) 
Insulation (White) 
Foil Secondary Screen 

Red wire (CD1) 

Optional Steel Wire Armor 
and submersible overjacket 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 4 
Inches 

3 

150 100 

Overjacket Armor 

Sheath 

Millimetres 

Gréy 

2 

50 

7 

Red (CDZ) 

- 
White 

Ground wire sleeved, 
to post. (Ground) 

Fig. 3.4 Cable Preparation 

o 

o 

Yellow (CD2) 

Screen (D52) 
Pink (SIG2) 

Violet (SIG GND) 
Blue (SIG1) 
Screen (DS1) 

I 

6 
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3 ELECTRICAL INSTALLATION... 

3.2.2 Cable (Alternative Type North American Wiring Practice) 

Grey Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Screen - 
Insulation (Grey) 
Foil Screen 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Blue) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

. Violet 
Green/Yellow 

Cable - Part No. STT3350 

Yellow 

Screen 
Outer Drain Wire 
Outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

5 4 Inches 2 o 

100 

I I 1 

Millimetres 50 

Red ' 

Yellovy 

Grey covered coax 
Inner to SIG2. Screen to D62 

Violet to SIG GND 

White covered coax 
Inner to SIG1. Screen to D61 

Outer Overall screen drain 
Insulation wire to ESCRN 

t 
Length for 
Probe Head 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

o 

Length for 
Transmitter 

3.2.3 Cable Glands (IEC Installation Practice) 

Fig. 3.7 Cable Gland 
(IEC Installation Practice) 

Warning. ' Rigid conduit must not be fitted to 
the transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

7 
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...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
Face Seal -* 

Face 
Seal 

Ferrule 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Seal Fittings vary 
(Present in O.Z. slightly for 

'11- Gedney different makes 
Fittings) 

Outer Nut 

Conduit Adapters 

Outer Nut 

Fig. 3.8 Conduit Adapters and Cable Glands 

Cable Glands 

Hub 

Illustration 
typical for 
O.Z.Gedney 

8 

Fig. 3.9 Connection Requirements 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a 

matched system. Check serial numbers to ensure 
they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 

integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box and 
then potted on completion with the supplied 
potting material - See Appendix A. 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 58 of 423



 

3 ELECTRICAL INSTALLATION... 

Caution. (Remote versions) 
Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 

Internal appearance of Terminal Box may vary from that shown. 

Alternative Terminal Box 

Note. If link is fitted, do NOT remove 

Standard Terminal Box 

Red 
Yellow 

Yellow /Green 
(if present) 

Violet 
Screen 

Blue 

Pink 
Screen 

o 
-7 Screen Grey - 6 Pink 'coaxial 
-5 Blue -I White - 4 Screen coaxial -3 Violet 

Sleeved Ground 
Wire 

IIIII 
-2 Yellow 
-1 Red 

Grey Coaxial 

White Coaxial 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

Sleeved Ground Wire 
and Yellow /Green 
(if present) 

9 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
. cable entries must 
be blanked with the 

the transmitters. 

permanent blanking 
plugs supplied with 

Pull out 
slightly... 

Remove 
Protection 
Cover 

O 
...and 
slide off 

Fig. 3.11 Transmitter Connection Terminal 

Slacken 
captive 
screws 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial cables. 
Substitute sensor cable of any kind is not acceptable. 
Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires. 
Sensor cable may only be joined using company supplied junction box - available 
separately. 

Terminal Identification 
Each terminal block has two parallel rows of connectors. The corresponding label for each connector is 

printed on the board as shown in fig 3.12. 

L_1 u U 
(S) (S) 

EIB MIw aGE -o...EMr 

Caution. It is important that all wires are correctly 
connected to their corresponding terminal. 

Fig 3.12 Terminal Identification 

10 
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3 ELECTRICAL INSTALLATION... 

...3.3.2 Transmitters (All versions) 

Drive 
Connections 

Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Ground Wire 
(Safety Earth) 

Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

Gnd sumo %1 ` 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

Grey. Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 
Violet (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

11 
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...3 ELECTRICAL INSTALLATION 

3.3.3 Alternate Wiring Configuration 
. Some later transmitters have an alternative (plug- and -socket) sensor wiring configuration (see Fig. 3.15) 

This connector may be either an integral part of the termination area or, alternatively, part of the CalMaster 

adapter board. The wiring of both these variants is the same. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires (using a 

screwdriver with a 2.5mm blade to tighten the terminal screws) and replace the plug. 

Adaptor Plug 

00 zZ 
-NO -TNfV oom(5cn(70cn 000cnocncno 

11 \''ç 
Yellow 

Red 

Ground Wire 

Pink 
Grey 

Blue 

White 

Violet 

Caution. Remove any exposed 
black conductive layer from the 
inner insulation of both coaxial 
cables. 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION for Input/Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 

Hazardous area requirements are not considered in the following pages. 

12 
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3 ELECTRICAL INSTALLATION... 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter/Totalizers - 
DC 14 

supply 

' - -r 2 -1 3'4r5Tsi-O 
and/or ` ̀  - Reverse Flow ñ 

-- 
Forward Flow 

Electromechanical 
Connections 

Counter/Totalizers 

N 
Forward Flow 
rlAllnl7 
i ,r233:4i5,s r- 

and /or Reverse Flow 

MagMaster Transmitter 

F OUT A 

FOUTB 

PLSOV 

F OUT A 

FOUTB 

Telemetry, Electronic 
Counters etc. 

0 
0 

0 0C 

PLSOV 

0 
0 

C 

C 

0 
C 

C 

0 
0 

C 

E 

0 
0 

E 

C 

Fig. 3.16 Frequency Output Connections 

3.4.2 Alarm Outputs - Fig. 3.17 

3.4.3 PLC Interface - Fig. 3.18 

-- 
! 1* 

DC sle 

supply 

I 

N 

r' TypicalW 1 k I 
T 

Fwd +; 
r-°Fiev+4 

- 
\I 

LPLC 

" 
- 

' 1 i +11 
DC sis 'r ' Fwd - 

F OUTiA 

FOUTB-`-- 

DC common 

PLC - Common -ve 

supply i : --_Rev - 
, T `- 

1 LPLC 

PLC - Common +ve 

ß 
o 

F OUT A 

F OUT B - - 

PLSOV 

Fig. 3.18 PLC Interface 

0 
0 
o 
0 

E 

E 

E 

E 

0 
0 
0 
0 

E 

C 

E 

C 

o 
o 

0 
0 

0 
0 

0 
0 

E 

C 

C 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 2752 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are 
electrically separated from all other Magmaster connections. 

MagMaster Transrñitter 
Alarms 

Information. Relay and Timer Switch 
shown for example only. Connect as 
required. 

Timer 

D " Switch MagMaster Transmitter e 
-°--ó 

-COD- r- b 

and/or 

Alarm 2 

a 

Relay 

Fig. 3.17 Alarm Output Connections 

ALARMI I 
ALARM2 . C 

(D.4 

O C 

O C 

PLSOV 

0 
0 
o 

Relays and Timers 
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...3 ELECTRICAL INSTALLATION 

3.4.4 Contact Input - Fig 3.19 

Switch' 

0 
0 

L 

L 

ocT VP :\__E 
EXT VP - 0 L 

0 
0 

L 

L 

0 
0 

L 

L 

MagMaster Transmitter 

Volt -free Contact 

r 

5V DC supply 

1+1 i I ? C 

Switch 

s 

IYUE 
Iktid 

C 

0 
0 

PLSOV ` VJ 
EXTVP- 0 

L 

L 

L 

L 

0 
0 

L 

L 

0 
0 

L 

L 

MagMaster Transmitter 

/777 

Open Collector (or Grounded Contact) 

r 

0 
0 
0 

L 

L 

PLSOV 

IXT VP` 
0 
0 

L 

L 

MagMaster Transmitter 

/777 

Voltage Signal or Logic Signal 

ALARM 2 

OCT VP 

EXT VP - 

L 

L 

L 

0 
0 

L 

L 

0 
L 

L 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 
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3 ELECTRICAL INSTALLATION... 

3.4.5 Current Output - Fig. 3.20 and 3.21 

Information. 
Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accürácy if used. 

PJJJ/JJJJJJJlJJJJJJJJJJJJJJJJJ 

1-MagMaster Transmitter 
HART link 

r 

+ve I I 

Ic2 
IG 

I 

Common 1 

7 IC- 

V 

I 

I 

1 

. 

I 

L 
/7TI 

F 

IC+ IC- IC2 IC- 
Normal Alternative 

L J -tel 
HART connections 
where applicable 

Information. For Multidrop HART installations, remove 'HART Link' and connect HART 
systems directly to IC2: this allows the analog output function to be retained. 

Fig. 3.20 Current Output Connections: Standard 

Receiver No. 2 - Reverse 

JJJJJJLJJJJJJJJ/JJ- ita/J/ 

JJ JJJJJJJJJJJJJI/JJ1/JJJJJJ/ 

Al 100.0 E 
BOILER d TEMPERATURE 

'.. 

. - 

1...1._.:_, 
..-1._..' ...á_:.... Í 

o,g1á©`o 

Receiver No. 1 - Forward 

Reverse +ve + HART 

- -, 

Information. Multidrop 
HART mode cannot be used 
with this configuration. 

I MagMaster 
I I 

Transmitter 

C E 
m C 

Forward +ve 

IC2 
Ic+ 

C 

C 

C Common 
ic - 

O C 

V V 

IC- IC2 

HART connections 
(where applicable) 

Fig. 3.21 Current Output Connections: Dual Current Option 
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...3 ELECTRICAL INSTALLATION 

3.4.6 Computer Connection - Fig. 3.22 and 3.23 

Information. RS422/423 option is electrically isolated from all other MagMaster connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

TX -SIG o RX DATA - 5 
TX +SIG RX DATA + 8 
RX -SIG U 

z 
z0 
O 

TX DATA - 3 
RX +SIG TX DATA + 6 

0VC SIGNAL GROUND 41 

- DCD 
Link 

7 
Link 

5 
together 

S 
together 

2 - DSR 

Mag Master 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

RS232 
Name 

9 -Pin 
PC 

Connector 

25 -Pin 
PC 

Connector 

Hygienic 
Adaptor 
Cable 

TX -SIG 

FO 

l- 
w 
Z 
O 
U 

RXD 2 3 Red 
TX +SIG - - - - 
RX-SIG TXD 3 2 Blue 
RX +SIG GND 

s (linked) 
DTR link 

5 
(linked) 

4 link 

6 together 

7 

(linked) 
20 link 

6 together 

Yellow 
OVC Green 

- - 
- DSR together - 
- RTS ink 7 link 

8 together 

4 rink 

5 together 

- 
- CTS ogether - 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 
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3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

Warning. 
. DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 

TRANSMITTER. 
Electrical installation and earthing (grounding) must,be in accordance with relevant national 
and local standards. 

ABB Limited 

Transmitter Label 
(SUPPLY 95V - 240VAZ) 

Une (L/L1) to L 

Internal ®External 

Neutral (N/L2) to N 

AC power via a suitable 
isolator and fuse 

>4mm' 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (AC Version Transmitter) 

Note. On some AC- powered board variants the .replaceable .cartridge-type line fuse is omitted. 
A thermal solid -state fuse is fitted but may be located elsewhere on the board. 

17 
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...3 ELECTRICAL INSTALLATION 

ABB Limited 

Transmitter Label 
SUPPLY 11V - 40V DC 

Negative to - 

DC Supply 

'il 

Positive to + 

Internal ()Edema, 

:Jill >4mm' 
( <10 A.W.G.) 
Copper Wire 

Fig. 3.25 Power Supply Connections (DC Version Transmitter) 

3.4.8 Profibus Connections 
Refer to the separate manual (IM /MM /PBS) for details. 

18 
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4 STARTUP AND OPERATION 

Warning. 
Ensure Plant Safety while 
configuring, at all times. 
The 9 -way D -Type Serial Link is not 
isolated. Ensure that it is NOT 
connected to power earth (ground), 
with cathodically protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in 

Fig. 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter display 
area, or by pressing the button on the keypad 
versions or the remote display, steps the display 
through the following sequence: 

% (Flow Rate % of Range) 

> (Forward flow total value) 

< (Reverse flow total value) 
f 

(Net flow total value) 

Alm (Active alarms) 

Vel (Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more than 
one alarm is present. 

Application of the wand to the right hand icon, or 
pressing the keypad . button, resets the totaliser 
display, if this facility is enabled. 

Information. 
For the use of local or remote serial 
communication, and configuration, 
see the Quick Reference 
Programming Guide or the main 
MagMastér manual. 
For all versions supporting HARrTM, 

see the main MagMaster manual. 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non- Keypad Version) 

Magnetic 
Wand 

Magnetic 
Pen 

19 
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...4 STARTUP AND OPERATION 

I 2.328 
L>/e 

aa33B] 

® o 0 0 

... 

MagMester 

32.8 
>42315 

. Ltr/s 

IO 
fl 

o 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

Warning. 
Potting materials are toxic - use suitable safety precautions. 
Read the manufacturers instructions carefully before preparing the potting material. . 

The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 
Check all connections before potting - see ELECTRICAL INSTALLATION. 
Do not overfill the terminal box or allow the potting material to come into contact with the 'O' 
ring or groove. 
Do not let potting material enter conduit, if used. 
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SPECIFICATION 

Specification - Sensor 
Sizes 

Sizes 
mm (in.) 

Flow Range 

Minimum Maximum* 

m 3/h (US g/min) m'/h (US g/min) 
15 (0.6) 0.005 (0.021) 6 (28) 

20 (0.8) 0.009 (0.038) 11 (50) 

25 (1). 0.014 (0.059) 17 (77) 

40 (1.6) 0.035 (0.15) 45 (197) 

50 (2) 0.053 (0.23) 71 (311) 

65 (2.5) 0.089 (0.40) 119 (525) 

80 (3) 0.136 (0.59) 181 (796) 

100 (4) 0.21 (0.94) 283 (1243) 

150 (6) 0.47 (2.10) 640(2797) 
200 (8) 0.84 (3.73) 1130 (4974) 

250 (10) 1.32 (5.83) 1770 (7771) 

300 (12) 1.91 (8.4) 2540 (11190) 

350 (14) 2.60 (11) 3460 (15230) 

400 (16) 3.39 (15) 4520 (19890) 

450 (18) 4.29 (19) 5730 (25180) 

500 (20) 5.3 (23) 7070 (31090 

600 (24) 7.6 (33) 10180 (44760) 

700 (28) 14 (46) 13850 (60920) 

760 (30) 16 (52) 15900 (69930) 

800 (31) 18 (60) 18100 (79560 

900 (35) 23 (75) 22900 (100700) 

1000 (39) 28 (93) ' 28300 (124300) 

1050 (41) 31 (112) 34200 (150400) 

1200 (47) 41 (134) 40700 (179000) 

1400 (55) 55 (182) 55400 (243700) 

1500 (59) 64 (208) 63600 (279700) 

1600 (63) 72 (238) 72400 (318300) 

1800 (71) 92 (302) 91600 (402800) 

2000 (79) 113 (372) 113100 (497400) 

2200 (87) 136 (451) 137000 (602000) 

Based on710ms -' (33fts -'), but 'instrument capability in excess of 
15ms-' (50fts-') 

22 

Accuracy (under forward flow reference conditions) 

5.0 

4.0 

T 3.0 

a 2.0 
á 

1.0 

0.20 - 
0.15- 

0 

Ses 700mm (27 in.) 
:1 mrNs (0.0003(t/s) for velocities 

below 0.4Ms (1.3ft/s) 

I I I 

Sizes s 600mm (24 in.) 
=0.75mm/s (0.0025(t/s) for velocities 

bebw 0.5m/s (1.646Us) 

1 

I I 

1I 

f 

0 

I 

01 02 03 04 0.5 
Velocity - m/s (fUs) 

Analog output 

Temperature effect 

Transmitter 

Power supply variation 

Pressure effect 

Additional < ±0.008mA 

15.0 

<±0.08% of reading /10 °C 

Analog output - Additional 

<±0.08% of reading /10 °C 

Negligible 

<0.15% over the operating range of 
the equipment 
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SPECIFICATION... . 

...Specification - Sensor 

Wetted Material 
Lining 

Suitable for potable water and waste water 
(all materials UKWFBS listed) 
Contact factory for non -standard materials 

Electrodes 

Stainless steel 316 
Contact factory for non -standard materials 

Flanges 
Carbon steel 

Pressure limitations 
5600mm as flange rating 

..700mm 6, 10 or 16 bar 

Environmental protection 
IP68 (NEMA6) 

Buriable to 5m (16 ft) depth 

Pressure equipment directive 97/23/EC Power supply* 

Electronic Display Unit 
Mounting 

Integral with sensor 

OR 

Remote up to 100m (325 ft) 
Longer lengths available on request 

Housing 

IP65 (NEMA4) 

Glass- loaded polypropylene, polycarbonate window ULVO rated 

Electrical connections 
20mm glands, or accepts 
'/2 in. NPT connections 

Sensor cable 
ABB cable supplied as standard 

Armored version available on request 

This product is applicable in networks for the supply, distribution 
and discharge of water and associated equipment and is therefore 
exempt. 

Conductivity 
?5µS /cm 

End connections 
PN6 ANSI B16 -5 Class 150 

PN10 ANSI /AWWA C207 Class B & D 

PN16 AS2129 Table 'C' 

or BS10/AS2129 Table 'D' & 'E' 

Temperature Ranges 

Voltage Type 
Voltage Range M 

Absolute rating 
Frequency (Hz) VA 

AC 85 to 265 47 to 440 <20 

DC 11 to 40 - <20 

'Power supply fu ly isolated 

Liquid Sensing 
Drives output to zero with an empty pipe 

Languages 

Operation in English, French, German, Spanish, Italian, Dutch plus 
others on application 

Process 

70 °C (158 °F) 

4-- -10°C (14°F) 

Ambient 

'- 60°C (140°F) 

t- -20°C (-4°F) 

Storage 

4- 75°C (167°C) 

4-- -20°C (-4°F) 

23 
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...SPECIFICATION 

Output/Inputs 
Common 

mA 

Forward 

Reverse 

Choice of J- 
9 alarms ---- 

Totalizer reset 
Dual range selection 
Output hold 
Drive to zero 

RS232 
(local only) 

<21 mA, 16V 

<800Hz, <35V open collector 
square wave, or fixed pulse 
width <2.5s, 250mA 

<35V, >250mA open collector 

Contact closure or logic input 

9 -pin D- connector (PC compatible) 

Optional (For blind & 2 -line display units) 

Dual analog (optional) 
Non -active output is 4mA or OmA 

Dual mA 

Profibus DP v0 
Art 

HART 

Optional (For keypad units) 

Dual mA Dual analog 
Non -active output is 4mA or OmA 

Galvanic isolation to 50V DC between analog pulse/alarm 
and earth/ground 

24 

Mounting 

Pipe Connections 

>5 x pipe dia. 
tr 

minimum 

>2 x pipe dia 

1E2 

minimum 

Flow Direction 
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SPECIFICATION 

Sensor Specification (nominal dimensions) 

15 to 2200mm (0.5 to 84 in.) 

Meter Size 
mm 

Flange Size 
Length A mm (in.) 

Approximate Weight 
kg (lb) Metric Flanges (DN) BS10 Flanges (in.) AWWA C207 

Flanges (NPS) 

15 
I 

15* '/2 '/2 

200 (7.9)* 

7 (15) 20 20* 3/4 3/4 

25 I 25* 1 . 1 

40 40' 1'/2 1'/2 ; 9 (20) 

50 ¡ 50* 2 2 ! 10 (23) 

65 65* 2'/2 21/2 I 18 (40) 

80 j 80* 3 3 I 18 (40) 

100 i 100* 4 4 250 (9.8)* 24 (54) 

150 ; 150* 6 6 ¡ 300 (11.8)* 38 (84) 

200 200** 8 8 ¡ 350 (13.8)** 37 (81) 

250 
¡ 

250** 10 10 ' 450 (17.7)** 60 (132) 

300 I 300** 12 12 I 500 (19.7)** 70 (154) 

350 ; 350** 14 14 I 550 (21.7)" 100 (220) 

400 400** 16 16 
¡ 

600 (23.6)** 115. (253) 

450 ! 450** 18 18 I 698 (27.5)** 160 (352) 

500 500- 
600 600** 

20 

24 

20 768 (30.2)** __------ - --------------. - - - ----- -- 
24 918 (36.1)** 

217 (455) _.^_-------------... 
315 (693) 

_. _. 

700 700**' _ ............._-..__.._..._._.-___..1....._._.__.___........_.. _.....- 
760 ¡ 760*** 

27 
___..._..______._._...._.....---__...__ 

30 

6 28 
I 

700 27.l*'* ._._.._.._.__.____......___..._ 

30 762 (30)'** 430 (945) 

800 800*'* - - 
I 

800 (31.5)*** 

900 900**' 36 36 
; 

900 (35.4)*** 540 (1190) 

1000 I 1000'** 39 39 I 1000 (39.4)*** 720 (1585) 

1050 j 1050*** 42 42 1067 (42)*** 880 (1930) 

1200 
I 

1200*** 48 48 ; 1200 (47.2)*** 1000 (2160) 

1400 Ì 1400*** 54 54 1400 (55.1)*** 1450 (3190) 

1500 ; 1500*'* 60 60 I 1524 (59)*** 1370 (3000) 

1600 I 1600*'* 66 66 ; 1600 (63)*** 2000 (4400) 

1800 1800*** 72 72 i 2250 (88.6)*** 2400 (5280) 

__..2000 !2000*" _._..._....._._._......._. 

2200 2200*'* 
78 
84 

7$ 
..._._.__._..-.......1._...__._2500 

(98.4)"'_..._.._......_.-__3200 (7040) 

84 2750 (110)*** 4200 (9300) 

*Tolerance +01-3mm 
* *Tolerance +0 / -5mm 
** *Typical tolerance +0 / -10mm 

SS /MAG/WW Issue 12 

25 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 75 of 423



J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SURGE PROTECTION 

Critec - DSD 160 1SR 275 - Surge Diverter 

Critec - TDF- 10A -240V - Surge Filter 

SUPPLIED BY: IPD INDUSTRIAL PRODUCTS 
24/121 KERRY ROAD 
ARCHERFIELD QLD 4108 

PHONE: 1300 556 601 
FAX: 1300 550187 
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DIN Surge Diverter 

vet 

A 

Asia/Australia 
Europe 

Latin America 

The DSD160.series Of .Sutge. suppressors provide.economical and sustained: and abnormal events on the distribution network, or 
reliable protection to sub distribution panel boards 1 The convenient at end-of-life: Visual indicator flags show 100% and 50% status 
plug-in module arid separate .base design facilitates replacement of with voltage-free contacts provide user-feedback in the.event of 
a failed surge module without needing to undo installation wiring. reduction of capacity. 
Internal thermal' disconnect devices ensure safe isolation during 

u 

Model DSD16(/1SR 275 
Item Number for. Europe '702460 
Nominal Voltage U. 
System-Compatibilit? ' 

.Max. Cont. Operating Voltage tic 

220-240V 
. . . .. . 

. . 

TN-C, TN-S, TN-C-S.& TT .. 
275V- 350V- 

Frequency 0 to 60Hz 
Operating:Current @ Un <1mA 
Max : Dischargé.Current I . 60kA 8/20ps 
Nom. DiSchrgeturrent In 3OkA 8/20ps 

5kA '10/3500 ImPulse:Ctrrentlimp 
. 

Protection Modes . . . .. .. 
Technology 

. 

S' 

MOV with'thernial diktrinect 
25kA 

.. . 

<850V 
<1.5kV 

Short.Circuit:Current Ratinglx 
Voltage Protection Level Up 

@Cat'133, 31(A 8/20ps 
@ In 

Status Mechanical flag with progressive indication 
Change-over contact:(Form C dry) 250V-./0.5A, 
max 1.5 mm (#14AWG) connecting wire 
1 M, 90 mm x 68.mm x 17.5 mm (3.5- x2.6' x 0681 approx. 
0.12 kg (0.26 lb) approx. 
DIN 43 880, UL94V-0 thérrnptastic IP20 (NEMA:11_._ 
535 mmi (#2AWG) solid 
525 mm2(141AWG) stranded 

Dimensions 
.... , . . 

Weight- ' 

Enclosure ' 

Connection 
. 

Mounting 35.mm,top hat DIN rail. ' ' . 
. . .. . . . . 

160Agl if supply >160A 
-40°C. to.+80°C'(-40°F to +176°F) 

Back-up Overcurrent Protection 
Temperature 
Humidity 0% to 90% 
Warranty 
Approvals 

. 

. 

5 years . 
IEC.'61643-1, CE 

. 

Surge Rated to Meet 

. . 

IEC 61643,1 Class I, Class II . 

ANSVIEEE C62.41.2 Cat A, Cat B, Cat C 

ANSVIEEE C62.41.2 Scenario II, Exposure 2, 501(A 8/20ps 
Replacement.Module 
Module:Item Number for Europe 

DSDI 60 1SR 275M 
702465 

(1) ShoUld not be Connected in altmodes.orthese systems. Refer Power to Distribution Systems end SPDAnstallation 
Pages 10-12 

o 

1_9 

www.erico.com 31 ERICEI 
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 ., Q 1 
144 mm 

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

Applications 
.ightning transients and surges are a major cause of expensive electronic 
squipmént failure and business disruption. Damage may result in loss of 
;omputers, data commmunications, loss of revenue, and loss of profits. 
the new Transient Discriminating Filter family of TVSS devices offer 
;conomical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

Che TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
'LC controllers, SCADA systems and motor controllers. Units are avàil- 
ible for 3A, l0A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
Nith ERICO's Universal Transient Barrier UTB's to provide a coordinated 
tpproach to protection of both the power and data control circuits. 

Che TDF is a series connected single phase surge filter providing an 
Lggregate surge capacity of 50kA (8 /2011s) - 20kA L -N & L -G and 10kA 
NI-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt - 
ige and current providing superior protection for sensitive electronic 
:quipment. 

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

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

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

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

LED indication and opto- isolated output 
for remote status monitoring 

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

UL 1449 Edition 2 recognized 

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

5 year limited warranty 

CRDWELD" CRITEC ERITECH® 
WELDED ELECTRICAL CONNECTIONS SURGE PRDTECTION DEVICES LIGHTNING PROTECTION /GROUNDING ERICO® 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

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

SPD circuit description 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L -N 
Performance: 

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

Cat CI - 3kA, 8 /20µs 
Alarms and Indicators: 

Protection status indication 
Physical Data: 

Dimensions(W x D x H) 
Weight 

Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 
Warranty 

200° Test standards: 
Approvals 

10 100 

Frapwiey Mix) 

1000 

Frequency performance d TDF-10A Ipter 

Surge rated to meet 

TDF-10A-120V 
I 20VAC/ 125 VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50kA 8 /20µs 
L -N, L -G and N -G 
20kA 8 /20µs 
20kA 8 /20µs 
10kA 8 /20µs 
Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

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

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto- isolated output 

144mm x 88mm x x70mm 
750g (approx) 
Flame Retardant UL94V -O 
Screw terminals 
1.0mm2 - 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30°C to +55 °C 

0 -90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL 1283 recognised, CSA22.2 
C -Tick AS3260 
ANSI /IEEE C62.41 Cat A, Cat B, Cat C 
AS/NZS 1768 -1991 Cat A, B, C 

Due to a policy of continual product 
development, specifications are subject to 
change without notice © Copyright 1 999 

Part Number Description 
TDF- 10A -120V 120V 1 phase, 50kA 8 /20µs, l0A series TVSS protector 
TDF- 10A -240V 240V 1 phase, 50kA 8 /201.ts, l0A series TVSS protector 

Hobart 

Sychey 
Melbourne 

Canberra 

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

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

Adelaide 
Perth 

Singapore 
Thailand 

ph.*61 8 8366-6555 
ph:+61 8 93561233 
ph:. 65-763-2477 - 

ph:* 662 627.9037-8 

fax: +618 83666556 
fax: +618 9358 -1404 
fac+ 65 763 -2397 
fax: +662 627 -9168 

ERICOe 
a 

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

b 
, 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 4 

FUSES & TERMINALS 

FUSES 

Alstom - SC32H c/w NS32 - 32A Fuse 

Alstom - SC2OH c/w NS10 CARTRIDGES - l0A Control Fuses 

Alstom - S71002ABWS c/w S7A LINK - Metering Isolation Link 

SUPPLIED BY: IPD INDUSTRIAL PRODUCTS 
24/121 KERRY ROAD 
ARCHERFIELD QLD 4108 

PHONE: 1300 556 601 
FAX: 1300 550187 

TERMINALS 

Phoenix - UK5N (3004362) - Through Terminal 

Phoenix.- D- UK4 /10 (3003020) End Cover 

Phoenix - E/UK (1201442) - End Bracket 

Phoenix - UKK5- MTK -P/P (2800004) - Knife / Through Terminal 

Phoenix - EB10 -6 (0201139) - Insertion Bridge 

SUPPLIED BY: RITTAL PTY LTD & PHOENIX CONTACT 
36 CONTAINER STREET, 
TINGALPA QLD 4173 

PHONE: (07) 3890 3833 
FAX: (07) 3890 3834 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gil 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

FUSES 

Alstom - SC32H c/w NS32 - 32A Fuse 

Alstom - SC2OH c/w NS10 CARTRIDGES - 10A Control Fuses 

Alstom - S71002ABWS c/w S7A LINK - Metering Isolation Link 

SUPPLIED BY: IPD INDUSTRIAL PRODUCTS 
24/121 KERRY ROAD 
ARCHERFIELD QLD 4108 

PHONE: 1300 556 601 
FAX: 1300 550187 
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Red Spot Miniature Fuse Holders 

World leading Red Spot quality at the right price 

Smallest BS88 bolt -in fuse holders available 
Silver plated as standard 
Fully shrouded for personal safety 

Insulating sleeves supplied with front wired versions for extra protection 
Suitable as current limiters when fitted with fuse links 

RSM Red Spot Fuse Holders 

Rating 
A 

Type Colour Connection Recommended 
max. cable she 

Associated fuse link 

32A RSM32H Black Front wired 10mm2 NIT2 -32 (415V, 550V) 

63A RSM63H Black Front wired 25mm2 TIA / TIS 

100A RSM100H Black Front wired 50mm2 TIS / OS 

160A RSM160H Black Front wired 95mm2 TCP / TFP 

Accessories 

Pad-lockable Inserts 

RS2OLOCK Suits RSM32 

RS32LOCK Suits RSM63 

RS63LOCK Suits RSM100 

RS100LOCK Suits RSM160 

DIN Rail Adaptor 

RS20A Suits RSM32 

White Fuse Fittings (to match size of RSM block fuse fittings) 

Type Associated Black Fuse Fitting Copper Link Type Number 

RS2OHWH RSM32H 

RS32HWH RSM63H 

RS2OCLINK 

RS32CLINK 

RS63HWH RSM100H RS63CLINK 

Copper Link Ratings 

RS2OCLINK=32A RS32CLINK=63A RS63CLINK=100A RS100CLINK=200A 

3 

o 
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Panel Drilling Dimensions (viewed from front of panel) 

32A 

ONE HOLE TO TARE 
W Gemmed 
FEb O SCREW 

RSM Dimensions 

32, 63, 100 & 160 amp 

63A 100A 160A 

RSM63H RSM100H RSM160H 

TWO HOLES 
TO THEE MO 

FIXING SCREWS 

TWO HOLES TO TAKE 
MS uraeeeee 
FIRM SCREWS 

N P U V 

mm 6.4 3.2 9.5 11.1 

Front Connected 

Diameter of 
cade hole in 
base COntect 

Rating Amp A B C H 1 X Y Z 

32 27 29 55 15 16 60 6.6 37 mm 

63 32 103 70 15 22 7.0 5.6 49 mm 

100 35 110 75 15 24 9.5 5.6 54 mm 

160 51 140 100 15 28 14 7.2 74 mm 

4 

TWO HOLES TO TAKE 
Le de were 
RIONO SCREWS 
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Red Spot Fuse Fittings 

Fuse fittings to AS2005.21.2 -1990, BS88: Part 2: 1988, 660 volts AC /DC. 
Approved by leading authorities and used in equipment approved by Lloyds. 

Cut -away view of 63 amp front 
connected contact assembly 

Type Numbers 

Safety Features 

Full Shrouding for personnel 

safety and complete compliance 
with the direct contact electric 
shock requirements. 

Insulating sleeves are fitted to 
front connected fuse bases to 

provide increased protection at 

the cable entry point. 

Separate base contact insulating 

shrouds of great strength and 
flexibility ensure that no "live" 
metal is dangerously exposed 

when the fuse carrier is removed. 
Anti -vibration features protect 

against release of a fuse -carrier 

due to vibration in service. In the 

400 amp sizethis.includes a safety 

catch which automatically locks on 

the insertion of the fuse carrier. 

Alternative type of connection 

Rating amp Front Back Front /Back Back Wired 

20 RS2OH RS2OP RS2OPH RS2OBW 

32 RS32H RS32P RS32PH RS32BW 

63 RS63H RS63P RS63PH RS63BW 

100 RS1 00H RS100P ' RS100PH RS100BW 

200 RS200H RS200P RS200PH 

400 RS400H RS400P RS400PH 

Illustrations & dimensions shown on pages 8 -11 For Din Rail Mounting order DIN Roil Adopter fart No: R520Á 

Recommended Maximum Cable Sizes 

Rating amp H and PH types 

20 10mm2 

32 25mm2 

.63 50mm2 

100 95mm2 

200 120mm2 

400 240mm2 

BW types 

10mm2 

16mm2 

35mm2 

70mm2 

5 
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Application Data 

t 
Extended range of Type T to BS.88:Part 2: AS2005.21.2 for motor circuit protection (660V AC) 

Fuse Fisting Rating 
Amp 

TWO T to 84.88 :Par 2 & AS2005.21.2 List No. Current Rating 
Amp 

Rating for 
Motor Starting Amp 550/660V 415V AC 550/660V 415V AC 

NIT20M25 
20 NIT2 -20A NIT2L -20L NIT20M32 20 25 

(550 volts a.c.) (415 volts a.c.) 20 32 

TIA32M35 TIA32M35L 32 35 

32 TIA2 -32A TIA2L -32L 
TIA32M50 
TIA32M50 

TIA32M4OL 
TIA32M5OL 

32 
32 

40 
50 

TIA32M63 TIA32M63L 32 63 

63 
TIA2 -32A 

TIS35 -63A 
TIA2L -32L 

TIS35L -63L 
TIS63M80 

TIS63M100 
63 
63 

80 
100 

TIA2-32At TIA2L -321t TCP100M125 100 125 
100 T1S35 -63Aí TIS35L -6314 TCP100M160 100 160 

TCP80 & 100A TCP8OL &100L TCP100M200 100 200 

200 
TBC2-63A 

TC8O 80 & 100A TC8OL & 100L 
TF125L -200L 

TF200M250 
TF200M315 

200 
200 

250 
315 TF125 -200A 

TBC2 -63A# 
. TC80 & 100# 

TF125 -200# TC8OL & 100L# 
400 TKF250 & 315# 

TKM250 & 315A 

TKF250L &315L# 
TM355L &400L 

TM400M450 400 450 

' TM355 & 400A 

t Adaptor plate required Type ' 5889306 -010 

Front connected 63 amp fuse fitting 

# Adaptor plate required Type 'B' 5889307 -010 

Method of Cabling 

Front connected fuse fittings 
1. Remove red nylon insulating shroud to release cable sleeve. 

2. Remove cable sleeve. 

3. Fit cable sleeve over cable. 
4. Fit conductor into fuse base terminal and tighten cable clamping screw to 

secure. If flexible cables are used, their relatively fine strands may be given 

increased protection by the use of thin wall copper ferrules over the conductor. 

The following should be taken into account: 

a) The inside diameter of the thin wall copper ferrule should match that of the 

bared conductor end as closely as possible. 

b) The length of the thin wall copper ferrule should match that of the tunnel in 

the fuse base terminal. 

c) The wall thickness of the ferrule should be thin enough for the ferrule to be 

compressed by the tightening of the cable clamping screw. The flexible 
conductors will then be consolidated within the deformed ferrule. 

5. Replace red nylon shroud taking care that it holds the cable sleeve in position 

by locating the shroud in the groove in the sleeves. 

6 
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I 

t 

Dimensions 

20A Red Spot Fuse Fittings 

Front Connected 

Al r -. z--. 

, rain nl \\ 
B 

J- 

TERMINALS ACCOMMODATE 
CABLES UP TO 10 sq.mm. 

Front /Back Connected 

I Z-rl D 

G DIA. 

1:= 
I 

I I 

\` I F STUD 

I 

DIAMETER OF 
CABLE HOLE 
IN BASE CONTACT 

Back Connected - Surface 

A B CI Cy D E G H J K L X Y Yt Za 

mm 27.0 79.0 54.0 55.0 63 58.8 M6 13.5 15.0 16 10.10 29 6.0 5.6 6.6 37 

Panel Drilling Dimensions (viewed from front of panel) 

RS2OH RS2OP á RS2OPH 

ONE HOLE TO TAKE 
M5 chessehea0 . 

FIXING SCREW 

TWO 14.3mm. CIA. 
HOLES TO CLEAR 
BUSHINGS (ONE ONLY 
FOR RS2OPH) 

7 
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Dimensions 

32, 63 & 100 amp Red Spot Fuse Fittings 

Front Connected Front /Back Connected 

C 

L 

G DIA. 

Diameter of 
cable hob in 
base contact 

TERMINALS ACCOMMODATE 
CABLES UP TO: 

15 sq.mm. 32 amp. 
50 sq.mm. 63 amp. 
70 sq.mm. 100 amp. 

Back Connected - Surface 

c - --}-- D i^-z-- 

I 

4 l.a I G DIA. 

I F STUDS 

E 

Rating Amp A B C D E F G N J K L X Y Z 

32 32 103 70 81.0 73 M6 17.5 15 22 15 29 6.2 5.6 49 mm 

63 35 110 75 84.0 78 M8 17.5 15 24 16 29 9.5 5.6 54 mm 

100 51 140 100 87 94 M10 22 15 28 23 32 14 7.2 74 mm 

Panel Drilling Dimensions (viewed from front of panel) 

TWO HOLES 
TO TAKE M5 
cheesehea0 
FIXING SCREWS 

TWO 19 mm DIA. 
HOLES TO CLEAR 
BUSHINGS FOR RS32P 

THIS 
HOLE 
ONLY 
FOR 
RS53PH 

4_ 

-`i 

f-'" 

i v l 

a.( 1 

{... D 

ti 
I I 

I i v v l 4 h 1 Ì-r 
I 

,, 

TWO HOLES 
M5 cheesehead 
FIXING SCREWS 

¡ {_ 

24 

RS100PH) 

1- 

TWO HOLES 
M6 cheesehead 
FIXING SCREWS 

. 

I 

i iC.-i- 
T'J 
J 

V 

TWO 
TO TAKE HOLES 

BUSHINGS 
FOR 

TO TAKE 
TWO 19 mm DIA. 
HOLES TO CLEAR 
BUSHINGS (ONE ONLY 
FOR RS63PH 

mm DIA. 
TO CLEAR 

(ONE ONLY 

N P Q R S T U V W 

mm 6.4 3.2 36.5 41.3 52.4 51.6 9.5 11.1 46.8 
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Dimensions 

200 amp Red Spot Fuse Fittings 

Front Connected 

F A -1 

41, N 

TERMINALS ACCOMMODATE 
CABLES UP TO 120 q.ma. 

) 400 amp Red Spot Fuse Fittings 

u 

TERMINALS ACCOMMODATE 
CABLES UP TO 240 p. mm. 

Front /Back Connected 

I 

DIANE R OF L 
CABLE HOLE 
IN BASE CONTACT 

DIAMETER OF 
CABLE MOLE 
IN BASE CONTACT 

Back Connected - Surface 

Rating Amp A B C 

200 70 216 136.5 

400 98 254.0 192 

D E F G H 

95 171.5. M12 25 22 

114 140 M16 32 32 

Panel Drilling Dimensions (viewed from front of panel) 

RS200H RS200P & RS200PH 

TWO HOLES TO TAKE 
ME ch.aMa 
FIXING SCREWS 

TWO 27 on DIA. 
MOLES TO CLEAR 
BUSHINGS (ONE ONLY 
FOR R(4200PH) 

N P Q 

J K L M X Y Z 

32 22 32 100.0 16 9.5 84 mm 

36.5 57 38 151 21 32 130 mm 

RS400H RS400P & RS400PH 

P-.1 

r'iii 

4. 

4. 
P 

2 HOLES 
TO TAKE 

4. 
166 

MeaMW 

I 

c 
FIXING 

I 

I SCREWS I O 

L.i 
TWO HOLES 76 mm. DIA. 
TO CLEAR BUSHINGS 
IONE ONLY FOR RS400PH) 

P Q 

mm 19.1 28.6 85.7 mm 27.0 69.9 
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Dimensions 

Red Spot Fuse Fittings Back Wired Panel Mounted 

,rA..., 

(fd 

i 

Diameter of cable 
hole in base contact 

J l, 
I 30 

30 

i E 

H ! 

-r-- 
L.- ..J 

RS20 BW ONLY RS 32. 63 & 100 BW 

Mae Rating Amp A B C D E F G 
All dimensions in mm 

H J 
DIA 

K t. X Max. Cable 
Size mm' 

RS20BW 20 27 80 54 6 30 30 - 8 To suit M5 . 37 5.3 10 

RS32BW 32 32 103 70 6 40 40 3.2 6.4 8 M5 49 5.4 16 

RS63BW 63. 35 110 75 6 40 46 3.2 6.4 8 M5 54 8.7 35 

RS100BW 100 51 140 100 7 52.6 52.6 11 9.5 16 M6 74 12.7 50 

10 
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Accessories 

Padlockable Insert. 

When ordering please quote 

the following number: 

Current Rating Amp Type 

20 RS20Lock 

32 RS32Lock 

63 RS63Lock 

100 RS100Lock 

Because of the variety of suitable locks available, 
and customers individual preferences, these 
devices ore supplied without padlocks. 

DIN Rail Adaptor 

RS20A for the RS20 range of fittings 

Bolted Neutral Links 

Fining Type Model 

20 RS2OCLINK 

32 RS32CLINK 

63 RS63CLINK 

'100 RS100CLINK 

Adaptors to fit Semiconductor Fuse 

Links into Red Spot Fuse Fittings 

Type To fit fuses Fuse Fitting 

GSA -1 GSA5 to GSA20 RS32 

GSA -2 GSA25 to GSA75 RS1 00 

GSB -2 GSB25 to GSB75 RS100 

GSGB16 to GSGB63 RS100 

Adaptors to fit small Fuse Links 
into larger Red Spot Fuse Fittings 

Type To fit fuses Fuse Fitting 

AA TIA, TIS RS100 

BA TBC, TC, TF, TKF RS400 

11 

W 
aC o 
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Safeclip Fuse Fittings 

20, 32 & 63A 
415/550V AC. 

Complying fully with 

AS2005.29 - 1990, 

BS88 : Part 6 : 1988. 

Features & Benefits ' 

easy to remove fuse carrier. 

Self cleaning, self aligning base contacts. 

Fuse carriers moulded from tough flame retardant material. 

No screws or tools required to fit fuse. 

Made from flame retardant thermoplastic or phenolic. 
Integral DIN rail mounting feature. 

Full shrouding and complete compliance with the direct contact 

electric shock requirements. 

Rating Amp Type of Connection Ust Number Colour Associated HRC Fuse Lines 

20 Front SC2OH Black, White 
NS2 - 20 

NS20M25 & 32 

Front SC32H Black, White 

Back SC32P Black, White 

Busbar /Front SC32BH Black 

Busbar /Front SC32BHA` Black 

Back Wired SC32BW Black 

NS2 - 32 

NS20M25 & 32 

Front SC63H -D Black, White NS2 - 32' 

63 Back SC63P Black ES40, 50 & 63 

. Busbar /Front SC63BH Black ES63M80 

SCA63NS carrier required 
Note: All fuse fittings provided with DIN rail facility except: SC32 & 63BH; SC63P 

Long stud version 

Accessories 

Adaptor carrier for fitting Type NS 
fuse links into SC63 fuse holder 

Rating Ust Number 

32 SCA63NS 

Copper links 20/32 SC20/32LINK 

63 ESCLINK 

Recommended Maximum Cable Sizes 

Rating amp H and PH types BW types 

20 16mm2 

32 16mm2 16mm2 

63 25mm2 

12. 
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SAFECLIP Fuse Fitting Dimensions 

Front Connected 

'20A & 32A 

Panel drilling viewed 
from front of pañel 

63A 20 to 63A 20 to 63A 

GG 
2 recesses 
m6mm x 
4 mm deep 

H - 
1H 

t 
Clearance 
hole for 
K fixing 
screw 

¡-- r i -1 J diameter holes Rating 
A B C D E F G H J K 

accommodate cables amp 
20 & 32A; 63A A t up to: 20 8 32 26.5 75.5 54 16 4 2 - - 6 M5 i F 20&32amp-16mm2 

63 amp - 25 mm2 63 30 96 58 24 5 6 8 5 8 M5 

Back Connected 

32A 

Clearance 
hole for 
K 
fixing screw 

Panel drilling viewed from front of panel 

t 
63A 

Two clearance 
holes 
for bushings 
L diameter 

Rating 
amp 

32 

63 

13 

A B C D E F G H J K L 

26.5 75.5 54 16 5 40 29 M6 2 M5 14 

30 96 53 16 5 51 32 M8 5 M5 17 
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SAFECLIP Fuse Fitting Dimensions 

Busbar /Front Connected 

32 & 63 amp 

L fixing screw 
H suitable for 

up to 6mm 
busbar 

Back Wired 

J diameter holes 
accommodate cables 
up to: 
32 amp -16mm2 
63 amp -25mm2 

Panel drilling viewed from front of panel 

4 

4. 
H 

Clearance hole for 
L fixing screw 

Clearance hole for -- M fixing screw 

Rating 
amp A B C D E F G H J K L M N 

32 25 81 47 18 5 1 12 29 6 2 M5 M5 4 

32/A 26.5 75.5 54 16 - 1 40 29 6 2 M6 M5 2 

63 30 96 53 20 5 1 12 33 8 6 M6 M5 6 

Long stud version 

32 amp 

4 

26.5 
i__ 

i--54-I 
f--54 3 

r0 7 holes to accommodate 
4. cables up to 16 mm2 

Clearance Clearance 
hole hole for 
for M5 screw M5 

fixing hole 
DIN rail 
mounting 
facility 

14 
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Series 7 Insulated House Service Cutouts 

General Features 

A 

Thermoplastic moulding giving improved mechanical strength and durability., 

Easy fuse replacement - fuse link self locating in fuse clip. . 

High pressure point contacts - wiping action ensures low resistance with silver 

plated base contacts. 

Carrier assembled by means of captive screw. 

Base moulding in one -piece, increased mechanical strength - eliminates tracking. 

All phase terminals shrouded by fixed shield which is part of moulding. 

Plain brass terminals with silver plated contact surface for dependable operation. 

Tin plated fuse clips. 

Suitable for cable conductors 2.5 sq.mm to 50 sq.mm. 

Anti -intrusion plate with double hole sealing facility, 100% tamperproof, 

allows base to be sealed independently of the handle. 

27 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 95 of 423



i 

Series 7 

Type Numbers 

Type No. Rating Amps Fuse Unk 

S71002AFWS 100 Type 2a, RHF30 -100 

Front Wire Fittings S71002BFW 100 Type 2b, RHLF60 -100 

S71002BFWAI 100 Type 2b, RHLF60 -100 

S71002ABWS 100 Type 2a, RHF30 -100 

Back Wire Fittings S71002BBW 100 Type 2b, RHLF60 -100 

S71002BBWAI 100 Type 2b, RHLF60 -100 

Al suffix = fitting fitted with anti- intrusion plate 

Dimensions 

Front Wire & Back Wire 

83mm 

14- 42mm 

y 

88mm 
1 

66mm 

1 

88mm 

Single Hole Fixing 

(1 x 6.35mm diameter hole) 

Base 

Cable entry holes (backwire) 

Rear View 

28 
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Section2_RMD.gxd 14/7/06 12:36 PM Page 8 

: b 

Standard Ratings Style 

AS60269 30 - 125A Panel Mount-2A 

Applications: 
Fault current limitation 
Off-load isolation 
Domestic service installations 

2A FUSE SIZES are primarily used in Victoria, 

South Australia, Western Australia & Queensland. 

S71002ABWS 

S7CLR2ABWS 

S7125BWQ 

RHF80 

L STALINK 

VICLINK 

24 

2A Fittings - Black 

166. 

2A Fittings - Black/Clear 

;* ;1015' -STC 'LR2AEANS' 11áCIZ. Wire" service fuse 

22',57f, 

100A Service disconnect kit (Energex) 

2A ';";100 'Qi.DSÈFIVibeiC EiáCkWife service fuse fining in black with 

2257 : ' link1S710(2ABWS 

125A Service disconnect 

125 57125BW 

2D'57 
ack wired off-load service disconnect < 

lear; bificiV4ith 4 entries. Linklitted!, 

2A Fuse Unks & Accessories 

40 RHF40 40A Size 2A service fuse link 

2A 50 RHF5O 2A service fuse link 

22*57 RHF80 60A Size 2A service fuse link 

100 RHB100 100A Size 2A service fuse link 

For ratings less than 30A, use 22G range . page 21 

Disconnect Unk 

Metering Unk - sealable 

' meter neutral link for Victorian strigle,phase, meter! 

Panels, érielosed.(69rpitif-1-..:62ovpW 

A LSTOM 
ALSTOM Industrial Products Phone: 1300 556 601 www.ip.alstom.com.au 
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111111141 121Pli a El IFMailL14:11141111:1*Mil I bl 1 Et 1113 
: 

Standard Ratings Style 

AS60269 50 - 100A Panel Mount-2B 

Applications: 
Fault current limitation 
Domestic service installations 

28 FUSE SIZES are primarily used in New 

South Wales and Tasmania 

S71002BBW 

S710028BWAI 

RHLF100 ii 

( 

PIN mount holder 

Surface mount holder 

Ccifalógue 

4 
Reference: 

'.447 
Fuse Fillings 

2B Fittings - Black , ' ' - 

" , Back wire service fuie fitting 

,30*67 " - &7100284 %Fronfwire service fuse fitting' 

28 Fittings - Black, Anti-intnision 

28 '671.002613WiÚ, Anti-intrusion,back wire 

f30*57''.' - '46710028FiViii; 2.'kriti;intrusiOnfront wire 66'4. 

2B Fittings - Black base, Clear top 

.100 ' S7CLR2BBW Back wire service fuse fitting 
S.; 

S7CLR2BBWAI Anti-intrusion back wire fitting 30*57, S 

2B Fuse Unks 

50: ,RHL050. : ':60Ä:Size2B:service fuse 5 

28 60 RHLF60 60A Size 2B service fuse link 

30*57 
loo RHLF100 100A Size 2B service fuse link 

Note: Anti-intrusion type fuse fittings are used to limit access to unmetered supply. 

Anti-intrusion types are primarily used in NSW by Energy Australia customers. 

Outdoor Porcelain fittings 

SK 45 605ES Pin ...11194filkfitPPr010.0110.1061:::: 

606FS Surface mounting porcelain holder 

14G/PK 55 60,7FR Pinimouhting Pgrcelein holder 

608FP Surface mounting porcelain holder 

IA - 63 ''.:;607F1:1,..- ; Pin mounting porcelain holder, 
RHF so 609FV Pin mounting porcelain holder 

610FV :, . Suifade.,reounting Oor6élaiii hélder. ,- , -, i 

XK 100 612FX Surface mounting porcelain holder 

!;,612F)(3.9;.: ( , ' stirfacOMpuiiiing:pôrbeiáin tkiloei. 4-,braOket 

ALSTOM Industrial Products Phone: 1300 556 601 www.ip.aistom.com.au 25 
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LV INDUSTRIAL & DOMESTIC FUSES AND FIXTURE 
Service Fuse Fittings & Links ; ¡ 

Standard Ratings Style 

AS60269 1- 250A Ferrule 

Applications: 
Fault current limitation 
Domestic service & Outdoor installations 

6.325.4 

PLI 

PL3 

240 

240,_. 

240 

PL13 240 

H216644 250 
8.5*23 V217161, ;:'_..;,c250 _ 

J218186 250 

5 .'<. ,. ;_'i:K2192221 
.,. 

0.5 N201285 

8.5 *31.5 

380 

25 E215629 

8.5 *36 

K21.8187 

__...._..... _ . 

L219223 

H219754. 

W222199 

R222954' ,.....,_._ 

32 4200744 380 

380 

10.3 *26 

16 LC16 240 

20,': ?LC2O Vis`;` .....,'240:c:..... 
See page 21 for fuses with sizes 10 *38, 14 *51 and 22 *57mm 

26 

A 

16 L2161412 380 j4 
, 

10 3*31 5 20, , .,^1216645.., 380' 
25 .W217162'- 380 

RH fuse 

12.7 * 29 

45 

SK16 

,SK20: 

25LKC 440 
";32LKC ;.:' :í ̀`, 440. ; .°':A; 

SK45 440 

PK55 440 
.. .... ... :.....,.. .;. .. .. 

UK10 440 

UK45.: ;';: .'.:° : ;E`440 ;;. > `" 

UK63 440 

14 *51 
55 

16.7. *35 
10 

16.7 *51 
'63 

'.:.'440:,.1. 

20.6*76 80 XK80 440 
;100 w . ... . :,,XK10Ò': ` .... 'í440'.` . . 

30 RHF30 ' 415 

22*57 50 RHFS0 415 

RFÍF6Ó: rr;. 

RHF80 415 ........,.....,.,-.............::...;.-...;..,:n:,,:.,......:.<,:..,,.:,. ;.. 
:100::.`': 

30 *57 

60 

100 

100 

40*48 16Ó, 

200 

RHLF60 415 

RHLF80 >: 

RHLF100 415 

30406 415 

,>:30409,, ",' : ` ' ''-415 ' : 
30409 415 

415.' 

Related products: 

Type Page 

Service fitting 24 

Porcelain service fittings 25 

Industrial Ferrule fuses 21 

ALST011 
ALSTOM Industrial Products Phone: 1300 556 601 www.ip.alstom.com.au 
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s- 
I) I 1 1 :I Li 01_011711 1144 111:111111 1,11111RM. 

Standard Ratings Style 

AS60269 32 - 800A J type 

Applications: 
Mostly replacement applications 
Fault current limitation 
Pole top distribution 

58424-56 

54611-181 

400 5842404 JP 

J type Overhead cutouts 

, . 

5461.1-18 

§PPT...9P.r.riPt f9r.$4.§.1.1.-710 ' 

Outdoor fuse holder for up to 300mm cable lugs. M12 coach 

screw included. 225mmH * 346mmW * 116mmD 

IP"4 

54611-12 

Spare Wedge type carriers 

400 , 5842456 JP Wedge tykcarriar.S6r,¡32miii,centi:e .114e links" 

630 58424-07 JS Wedge type carrier for 92mm centre J fuse links 

54611-12 

58481-96 ] 

P -OWE 

Compact outdoor fuse holder. Shear bolt terminal, lugs not 

required. For 70-300mm cable, IP43:150mmW * 165mmH 

-.,Spareicarrier",fiir 54611 12 

Solid wedge type links 

400 58481-96 82mm Solid Wedge type link for JP type carriers 

.-"92mm: Solid Wedge type link::for,JSAype;barriers.::,,5., 

I JP type 

.. 

J type fuse links 80kA 415V AC 

, A25;184'.200256' : 

82mm JP... 32, 63, 80, 100, 125, 160, 200, 250, 315, 355, 400 

92mm iS 100 160 200 250 315 385.400. 500 630 800 

ALSTOM Industrial Products Phone: 1300 556 601 www.ip.alstom.com.au 27 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard 'Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

TERMINALS 

Phoenix - UK5N (3004362) - Through Terminal 

. Phoenix - D- UK4/10 (3003020) - End Cover 

Phoenix - E/UK (1201442) - End Bracket 

Phoenix - UKK5- MTK -P/P (2800004) - Knife / Through Terminal 

Phoenix - EB10 -6 (0201139) - Insertion Bridge 

SUPPLIED BY:. RITTAL PTY LTD & PHOENIX CONTACT 
36 CONTAINER STREET, 
TINGALPA QLD 4173 

PHONE: (07) 3890 3833 
FAX: (07) 3890 3834 
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UK 5 N 

Order No.: 3004362 

http://eshop. phoenixcontact.de/phoen ix/treeViewCl ick.do?U I D=3004362 

®PHNIX 
CONTACT° 

Extract from the online 
catalog 

Feed -through modular terminal block, Type of connection: Screw 
connection, Cross section: 0.2 mm2 - 6 mm2, AWG 24 - 10, Width: 6.2 
mm, Color: gray, Mounting type: NS 35/7,5, NS 35/15, NS 32 

'Commercial data 
EAN 

Pack 

Customs tariff 

Weight/Piece 

Catalog page information 

General 

Number of levels 

Number of connections 

Color 

4017918090760 
_..._ 

__ _ _ __...._ 
................_...-_............._..... 

50 Pcs. 
...T._......._...."'.___...._...._......._......... ........ 

85369010 
; ................._._...._.._...._....................._. 

0.009178 KG 
..:_.._._.._..........-......._..._....-..........__......_.__.._........ 

Page 277 (CL-2007) 

.1 

i2 
gray 

ERrodúe ..ngtes 

WEEE/RoHS- compliant since: 
01/01/2003 

;<fittp://:;., ,.,... , .. 3?+¢ , 

www.dòwñloád phoeñxcöntäçtcom 
,Pléásé`rroté.thätttië;da,tá`givé #: 

héré;hásx 
-eëñ' , ` ., 

" 
,, 

'tï tákénfrrpm;thè' 
< . f1 >ie tk^i 
orïline;àtalòg`r For; compehensivé 
mfórmátiorigánd`dátá; Ìéäsé_réfèr 

to.°ttie úsér.dó ú_ méñtatiöñ,T,h`ë;= , c 

GëñéráÏ°Terms áñáCoñdtioñs0of 
-Usé á Ì to;Úi'térñëtFdowñÍóads': { PP,Y . ;..1 ` . 1" '. 

_. 

Phoenix Contact Pty. Ltd. 
http: //www.phoenixcontact.com.au 

Page 1 / 9 
Jan 28, 2009 
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UK 5 N Order No.: 3004362 
húp://emhop.phoanixconbaotda/phoanhx/treaViewC|iuh.do?U|D=3OO43G2 

Insulating materia PA 

Inflammability class acc. to UL 94 
| 

VO 

Dimensions 

Width 6.2 mm 

Length 42.5 mm 

Height NS 35/7,5 47 mm 

Height NS 35/15 54.5 mm 

Height NS 32 52 mm 

Technical data 

Maximum load current 41 A (with 6 mm2 conductor cross section) 

Rated surge voltage 8 kV 

Pollution degree 
' 

3 

Surge voltage category 
. 

Ill -------- 
Insulating material group | 

Connection in acc. with standard IEC 60947-7-1 

Nominal current IN | 
41 A 

Nominal voltage UN 800 V 

Open side panel ja 

Connection data 

Conductor cross section solid min. 0.2 mm2 

Conductor cross section solid max. 6 mm2 

Conductor cross section stranded min. 0.2 mm2 

Conductor cross section stranded max. 4 mm2 

Conductor cross section AWG/kcmil min. 24 

Conductor cross section AWG/kcmil max 10 

Conductor cross section stranded, with ferrule 0.25 mm2 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule 4 mm2 

without plastic sleeve max. 

Conductor cross section stranded, with ferrule 0.25 mm2 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule 2.5 mm2 

with plastic sleeve max. 

2 conductors with same cross section, solid min. 0.2 mm2 

2 conductors with same cross section, solid max. 1.5 mm2 

Phoenix Contact Pty. Ltd. 
http://www.phoenixcontact.com.au 

Page o/e 
Jan 28, 2009 
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UK 5 N Order No.: 3004362 
http://eshop. phoenixcontact.de/phoenix/treeViewClick.do?U I D=3004362 

2 conductors with same cross section, stranded 
min. 

0.2 mm2 

2 conductors with same cross section, stranded 1.5 mm2 
max. 

2 conductors with same cross section, stranded, 0.5 mm2 

TWIN ferrules with plastic sleeve, min. 

2 conductors with same cross section, stranded, 2.5 mm2 

TWIN ferrules with plastic sleeve, max. 

2 conductors with same cross section, stranded, 0.25 mm2 
ferrules without plastic sleeve, min. 

2 conductors with same cross section, stranded, 1.5 mm2 
ferrules without plastic sleeve, max. 

Cross -section with insertion bridge, solid max. ! 4 mm2 

Cross- section with insertion bridge, stranded max. ¡ 4 mm2 

Screw connection 

8 mm 

A4 

M3 

0.6 Nm 

0.8 Nm 

Type of connection 

Stripping length 

Internal cylindrical gage 

Screw thread 

Tightening torque, min 

Tightening torque max 

Gë'tificatés i',sï4pprovàÌs 
_ ...,..,_:. . 

cSIus SP 

Certification 

Certification Ex: 

CSA 

Nominal voltage UN 

Nominal current IN 

AWG /kcmil 

CUL 

Nominal voltage UN 

Nominal current IN 

AWG /kcmil 

KEA EUR 

ABS, BV, CB, CCA, CSA, CUL, DNV, GL, GOST, KEMA, KR, LR, 
NK, PRS, RS, UL 

CUL-EX, FM, GL-EX, IECEx, KEMA-EX, UL-EX 

': 600 V 

; 40A 

; 28-10 

600 V 
:...............___..... 

30 A 

30-10 

Phoenix Contact Pty. Ltd. 
http://www.phoenixcontact.com.au 

Page 3 / 9 

Jan 28, 2009 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 104 of 423



MPHCENIX 
LidCONTALT 
Extract from the online 
catalog 

. D-UK 4/10 

Order No.: 3003020 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3003020 

End cover for modular terminal blocks, Length: 42.5 mm, Width: 1.8 
mm, Height: 35.9 mm, Color: gray 

Corilterciál (titan 
, 

,ts 

EAN 4017918090425 

Pack 50 pcs. 

Customs tariff 85472000 

Weight/Piece 0.002536 KG 

Catalog page information Page 343 (CL-2009) 

aracluctInotes_ 

WEEE/RoHS-compliant since: 
01/01/2003 

- 

00- 
www.download:phgehtxcontactScom 
Please note thäfthé:data,givemv,;:.%- 
hei-e,has-bee6:tekeri from the 
'online catalog. Fór comprehensive 
information-and datá, please refer 
to the fusei.4ogurpentattoh- 
General Terms and Conditions of 
Use apply to Internet downloads. 

Phoenix Contact Pty. Ltd. 
http://www.phoenixcontact.com.au 
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D-UK 4/10 Order No.: 3003020 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3003020 

Addi4Ssi' )V41'4,1 

Phoenix Contact Pty. Ltd. 
130-140 Parraweena Road 
Miranda NSW 2228, AUS-Taren Point 2229 ,Australia 
Phone +61/2/9524-4455 
Fax +61/2/9525-2888 
http://www.phoenixcontact.com.au 

© 2009 Phoenix Contact 
Technical modifications reserved; 

IMICENIX 

Phoenix Contact Pty. Ltd. 
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Module no :1201442 Labelld:1201442 Operator :Phoenix 15:46:22, Donnerstag, 28. Jun12001 

E /UK 

p 

Universal end brackets, 
forte or U mounting rails, can be fitted with terminal 
strip marker KLM (see info) or zack strip .;ZB 8 or 
adjustable cover holder VAH (see info). 

èc nta ätá 
R 

Dimensions 

E/UK 12 01 44 2 50 

Width 

Material 

Inflammability class acc. to UL 94' 

Temperature indices RTI / Ti 

Color 

[mm) 9.5 

PA 

V2 

1.25 / 100 

gray 

Phoenix Contact Elektronischer Katalog Page 1 ,/ 1 
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UKK 5-MTK-P/P 

General data 

rr 

Knife disconnect terminal block with :screw connection, 
cross section: 0.2 4 mm, AWG: 26 - 12, width: 6.2 mm, 
color. gray 

4 
413 

Order number 2800004 
Type UKK 5- MTK -P /P 

Barcode number 4017918074173 
Unit pack 50 Pcs. 

Customs tariff 85369010000 

Technical data 

General 
Width 6.2 mm 

Length 80 mm 

Height NS 35/7,5 68 mm 

Height NS 35/15 76 mm 

Height NS 32 73 mm 

Phòenix Contact GmbH & Co. KG 
http: //www.ptioeììixcontact.cóm 

Page 1/5 
Jan 23.2004 
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UKK 5-MTK-P/P 

Dimensions 
Rated surge voltage 6 kV 
Contamination class 3 

Surge voltage category III 

Insulating material group I 

Connection in acc. with standard IEC/ DIN VDE 
Nominal current IN 26;A 
Nominal voltage UN 400 V 

Technical data. 
Min. conductor cross section, rigid 0.2 mm2 

Conductor cross section, rigid max. 4 mm2 

Conductor cross :section, flexible min. 0.2 mm2 

Max. conductor cross section, flexible 4 mm2 

Min. conductor cròss section AWG /kcmil 24 
Conductorcross section AWG/kcmil max 12 

Min. conductor cross section, flexible, with ferrule with 0.25 -mm2 
plastic :sleeve 

Conductor cross section flexible, with ferrulewithout 4 mm2 
plastic sleeve max. 

Conductor cross section flexible, with ferrule.with plastic 0.25 mm2 
sleeve min. 

Max. conductor cross section, flexible, with ferrulewith 2.5 mm2 
plastic sleeve 

2 conductors with same cross section, solid min. 0.2 mm2 

2 conductors with same cross section, solid max. 1:5 mm2 

2 conductors Ofthe some cross section, flexible, min: 0.2 mm2 

2 conductors with same cross section, flexible max. 2.5 mm2 

2 conductors of the same cross section, flexible ferrules. 6:25 mm2 
withòutplastic sleeve, min. 

2 conductors with identical cross section, flexible, 1.5 mm2 
ferrules with plastic sleeve, Max. 

2 conductors of the same cross section, flexible, TWIN 0.5 mm2 
ferrules with plastic sleeve, min. 

2 conductors with identical cross section, flexible TWIN 2.5' mm2 
ferrules with plastic sleeve, max. 

Type of connection Screw connection 
Stripping length 8 mm 
Internal cylindrical gage A 3 

Screwthread M 3 

Tightening torque 0.6 NM 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 2/5 
Jan'23, 2004 
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r-r-\ EB 10- 6 , Ix :.` GONTACit 
Please nótethat the data givén here has beentaken from;the online catalog For comprehensive infórmatlon'ànd 
data ;please ,refer to "thé user, documeütátlon at http //www dòwülóad phoëhlxcontact.com: The Genera Terms, ̀ . 
'and:Condltions ófUse appqïtóInternef riownlóäàs ,: 

Extract from the online catalog 

Insertion bridge, 10 -pos., divisible. fully insulated 

Order No. 0201139 
Ord designation EB 10- 6 

EAN 4017918098124 
Pack 10 Pcs. 
Customs tariff 85389099 
Catalog page information. Page 211 (CL -2005) 

Address 

PHOENIX CONTACT Inc:, USA 
586 Fulling Mill Road. 

Middletown,, PA 17057 

UsA 
Phone (800) 888 -7388 
Fax (717) 944-1625 
httpl /www. phoen ix co n . coni 
Phoenix Contact 
Technical modifications reserved; 

PHOENIX CONTACT Inc:, USA 
http: //www.phoenixcon.com 

Page 1f1, 

Aug 22, 2005 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gil 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 5 

PUSHBUTTONS, INDICATORS & SWITCHES 

PUSHBUTTONS & INDICATORS 

Sprecher & Schuh - D7P- MT44 -PX01 c/w D7- 15YE112 - Emergency Stop c/w Label 

Sprecher & Schuh - D7P-F402-PX01 - Stop Pushbutton 

Sprecher & Schuh - D7P- F301 -PX10 - Start Pushbutton 

Sprecher & Schuh - D7P- F607 -PX10 - Reset Pushbutton 

Sprecher & Schuh - D7P- P3 -PN7G - Run Indicator 

Sprecher & Schuh - D7P- P4 -PN7R - Fault Indicator 

Sprecher & Schuh D7P- P5 -PN7Y - Water In Oil Indicators, Backup Control Active / 
Station Alarm 

SUPPLIED BY :: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

SELECTOR SWITCHES 

Kraus & Naimer - CA10 -A007- 625 -FT2 / AU2132 FT2 - Voltmeter Selector Switch 

Kraus & Naimer -. CA10 -A212- 623 -FT2 - MAN -OFF -AUTO Selector Switch 

SUPPLIED BY: KRAUS AND NAIMER 
22 BROOKES STREET 
BOWENHILLS QLD 4006 

PHONE: (07) 3252 8344 
FAX: (07) 3252 1497 

u 
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ñ 
a0 

`.`ó` 
0E10 o©a Devies' 

PscalganancG Switching 
[NaQOi Solutions 

ri lo 
22mm Design Heavy. Duty Modular Design Order Assembled 

Saves Panel Space Ratings Reduces Inventory or by. Component 

Features 

TWO OPERATOR TYPES 

e Plastic operator with captive front bezel 

Metal operator with die -cast zinc housing and 

captive shiny metal bezel 

LESS INVENTORY; MORE CHOICES 

e, Wide range of style choices. 

Modular design for mb and match flexibility 

Endless configurations from coré [components 

QUICK, EASY INSTALLATION =:. 

Tool -less mounting latch.for quick assembly 

Anti -rotation tabfor one person installation 

e Snap -on back panel components 

LONG ELECTRICAL & MECHANICAL LIFE 

e 10 million mechanical operations 

10 million electrical cycles 

ENVIRONMENTAL RATINGS 

UL Type 4/4X/13, IP66 Sealing 

e Chemical resistant industrial grade 

thermoplastic body 

Corrosion and UV resistant 

Sprecher + Schuh's rugged D7 pilot devices 
offer maximum flexibility and a wide choice for 
all applications. This 22mm line is aesthetically 
appealing and modularly designed to make assembly 
and interchangeability easy. The D7 operators 
are available in two different body styles to meet 
evéry industrial application need. Both operators 
exhibit anew lower profile stylish appearance while 
maintaining the rugged performance necessary for 
demanding environments. 
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sions* (Approximately in millimeters) 

rid Illuminated 

Operators (D7x F) 

10 

Non-Illuminated Guarded and Non-Illummated 

Maintained Push Button Operators (D7x-G and D7x-FA) 

140 a.-- 

la 

Illuminated and Non-Illuminated Knob Selector Switch 

Operators (D7x-LS & D7x-S) 

27a --ow 

una 

Illuminated and Non Illuminated 

Momentary Mushroom Operators 

40mm and 60mm (D7x-LMM & D7x-MM) 

1 

ail- =0 

D 

-Operate, 
40mm 39.8 
60mm 59.8 

Illuminated and Non-Illuminated 

Push-Pull Mushroom Operators 30mm, 40mm, and 60mm 

(D7x-MP) 

30mm 30 

40mm 40 

60mm 60 

For Monolithic Devices see the 070 Monolithic Flyer 

Illuminated and Non-Illuminated 

Extended Push Button Operators 

Pilot Light Operators (D7x-P) 

Key Selector Switch Operators (D7x-K) 

29.0 

1 

411 

21.2 

Illuminated and Non-Illuminated Twist-to-Release 

Operators 30mm, 40mm, and 60mm (D7x-M1) 

30mm 30 

40mm 40 

60mm 60 

Mushroom Key Release Operator 40mm (Dix-MID 

Non-Illuminated 3-Position Multi-Function Operators (D7x-1J3) 

is 

I 

illuminated and Non-Illuminated 2-Position MuM-Function 

Operators (D7x-LU2 & D7x-U2) 

44-1 

izr 

Toggle Switch Operators (D7M-JM) 

73 

Reset Operators (07x-R) 

45 

Selector Jog Operators (D7x-S.1) 

Potentiometer with Resistive Element (D7P- PO1) 

40 

46 - 28.5 
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Lssh h er+ 

D7P-F3-PX10 

D7M-f4-MX01, 

D7P-E4-PX01 

D7P.-E402-PX01 

D7M-F301-MX10 

D7 Control and indication products 22.5 mm 
Complete panel mounted standard operators 

Non -Illuminated momentary pushbuttons 

Metal or plastic optiOns 

Improved momentary action for fast response 

Low mounting depth from panel 

Pushbuttons 

Description 

With Green insert 

With Red insert 

With. Blue insert 

Plastic body 
Cati No. ') 

Metal body 
Price $ Cat. Nod) Price $ 

Eïctended pùshbutton 

Description 

With Red insert 

With Red insOrt labelled strip" 

AA 

Dimensions in (mm) 

Plastic 'body Metal body 
Price S. Cat. No. ') Price S Contact Cat. No.') 

Non -Illuminated momentary pushbuttons with labelled inserts 

Laser etched markings for improved abrasion resistance 

Pushbuttons 
Plastic body 

Description Contact Cat. No. ') 

With Green insert labelled "Start" -"- 
With Red insert labelled "Stop" 

With Blue insert labelled "Reset" 

Dimensions n (mm) 

Metal body 
Price S Cat. No. ') Price S 

Note: ') Add suffix "bx" for special box %häng- seU'packaging eg: D7P- F3- PX1Obx 

Price Schedule 'Á2' 

Dimensions in (mm) 

GST not included 2 -5 
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sprecher+ 
Illschuh 

D7 Control and indication products 22.5 mm 
Complete panel mounted standard operators 

D7P-LF5,PN3Y.410 

0714-1.06-MN3B-X16 

Dimensions in (mm) 

___/11111111 

1:17P-P5iTN3Y 

07 61,P3 -MN 36 

Illuminated momentary pushbuttons with integrated LED lamp block 

Long life integrated LED illumiridtion 

Illuminated pushbrittons 
Destription Contact 

III 24 V and 240 V versions 

Plastic body 
Cat. No. Price S 

Metal body 
Cat. No. Prite S 

24 V AC/DC 

Green pushbutton/Green LED 

Red JUshliiittgril.Red LED 

[Me lishbUttOri Blue LED 

Amber 

Yellow 

110 V-AC) 

NB 

ri 

Green pUShbutton/Green LED 

Red pushbutton/Red LED 

Kure ushbutton Blue LED 

I NA 

I N 

Amber pilot light with Yellow LED) 1 N/O 

Yellow pilot light with Yellow LED. 1 Nri 

240 V AC 

Green pushbutton/Green LED 
1 N i .,:;) , -4- . ' ,..-,-, D74 rt ' l' " ' 'yi'.,,i'",:q4 

,.---.....1.1.7 .4,7',",,F7P%-..,.., 
-s, - 

Red pushbutton/Red LED 1 N ' .. ..Z.,FildT, ! , Wt.-Small 

Blue .ushbutton Blue LED 1 N 4 

.- 

Amber pilot light with Yellow LED) 1 N i - . ' il» ' 0 

Yellow .pilot light with Yellow LED I N/O. : e:. - 71.1: 0 H .:''''XtV" i "--s 1 - 14 - '-rr .e ' ' 

Complete pilot light with integrated 
Superior LED illumination qualities 

Description 

V AC/DC 

Green pilot light/Green LED 

Red pildt light/Red LED 

Blue pilot light/Blue LED 

Amber Pilot light with yellow LED 

LED lamp block 
Scratch resistant lenses 

Plastic body 
Cat. No. Price S 

Metal body 
Cat. No Price $ 

Yellow ilot ti h ellow LED 

Translticent pilot tight/White LED 

110VACI) 

Green pitot tight/Given LED 

Red Rot li.h Red LED 

Blue pilot light/Blue'LED 

' Amber Roth lit with ellow LED 

Yellow 

Translucent 

240 V AC 

Green pilot light LED. 

Red pilot light/Red LED 

Blue pilot light/Blue LED 

Amber pilot light with yellow LEDT 

LED 

Translucent pilot light/White LED 

Notes: I Add suffix "bx" for special box/hang-sell packaging eg: 07P-LF3-PN3GX1obx, (Not available in 110 V LED). 
Dimensions in (mm) ') For optimum amber illumination it is recommended that.yellow LED is specified. 

Price Schedule 'A2' 110V AC supplied in component form. 

2 - 6 GST not inclUded 
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(sprechet+ schuh 

D7P-U2E4F3-PX11 

07M-U26409-MX11 

D7P-SM22-PX10 

D7M-KM34-MX20 

07P-POT 

D7 Control and indication products 22.5 mm 
Complete pushbuttons, rotary & key switches, potentiometers 

Multifunction operators with contact blocks 

Time saving Central nut fixing 

Snap fitting of components 

Space efficient 2 or 3 functions in a minimum of space 

Single 22.5 mm hole mounting 

Economical Negates the need for "3 separate devices 

III Less mounting time 

Flexible Uses standard D7 rear elements 

2 contact levels possible 

NI Choice of plastic or metal body 

IP 66 protection 

Dual pushbuttons 

Description Contact 

Momentary operation 

Blank insertsFed /Green) --- - 
0 -I (Red "Stop" /Green "Start")--- 

Plastic body 
Cat. No.') 

Metal body 
Price 8 Cat. No. ') Price S 

Short lever rotary switches and key operated rotary switches 21274 

29.6 ! 

Improved sealing 

Raised detent for improved switching capabilities 

IN Ergonomic handles 

Key release at off position 47. ---.i 
Plastic body Metal body 

Description Contact Cat. No. 1)3) Price S Cat. No ' ' Price S 

Maintained operation ' ° l ,Mrrà `? 
^' 

2 +os Rotary SW 60° k 
3 pos Rotary SW 2 x60 °'x t -- 
2 pos Key SW 60° 

3 pos Key SW 2 x 60° +qÿ+ -- 

Potentiometer 

46--rs 

Supplied as operator only or with resistive elements') 
Thermoplastic body 

Description 
Plastic body 
Cat. Nó. Price S 

Operator without resistive elements 7' D,t r` ri -' ' +'i` 

Operator with 1000 >L2 resistive element 

Operator with 5000 d2 resistive element t +`, 
Operator with 10000 L2 resistive element t' ' I 
Notes: ') Md suffix "bx" for special box/hang -sell packaging eg: D7P- U2E4F3- PX11bx 

For technical information and spare resistive element refer page 2-39 

Price Schedule 'A2' ') Key remove at centre or 'o' position. 

GST not included 2 -7 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 119 of 423



J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SELECTOR SWITCHES 

Kraus & Naimer - CA10 -A007- 625 -FT2 / AU2132 FT2 - Voltmeter Selector Switch 

Kraus & Naimer - CA10 -A212- 623 -FT2 - MAN- OFF -AUTO Selector Switch 

SUPPLIED BY: KRAUS AND NAIMER 
22 BROOKES STREET 
BOWEN HILLS QLD 4006 

PHONE: (07) 3252 8344 
FAX: (07) 3252 1497 
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compact 
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National 

suitable 

xìhle 

incorporate 

standards 

power 

together, with 

electronic 

product design distribution 

requirements 

switching 

cleaning 

corrosive 

network.allows 

delivered 

capabilities International 

contacts 

environments. 

competitively 

promptly. 

units to specific 

C43 
:t:^xÆ' 

íÓOA 

- G1254'=15ÓÁ'; E'^75kW ,,:. g . , _.M>$ 
F 

General Catalogue 
refer Switches brochure 

Technical 

ONE 

. 

$99' ï 450A 

1600; ,`',` 5Q{!Á 

L8Ó0 -á= 630Á 

M QXIR 

w,wM..IMrrlt 
too.Ctestal.,loi, 
MLWNMI4T 

.bs.dert,.ifor_... YwlRn turtry . . 

182h 

Application 

110ÖÁ'; 
. E, 

Ratings. 
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APPLICATION SWITCH DEVELOPMENT - WIRING DIAGRAM ORDERING DETAILS 

VOLTMETER` 

SwITCH w 

Thréesphase. 

Three:wire' 

Standard :Swiitch 

ÁO0=625 

,t. 

OF F 
aw 
W.B' 

CÁ4: 

CG4 
, 

CAIO 

CÁ1013: '. 

'CG8'; 

CA2.0 

CA20B," 

: ¡:VOETMETER 

Tiirëë;`ghsé 

Tó Néiïtrál 

. 

Standard Switch , 

A005-624 

Or, PII 

VOLTMEiER'i 

` PÌíásë tó Plïâsé 

;Ariti;.Püase.-. 

; Tö Héiïtrl 

Standard 'Switch 

AÓ07 -625 :'`CG4, 

CA1Ò 

CA10B 

CG8- 

CA20 ; 

CA20B 

VOLTMETER:: ' 

Mh1ETE.R 

' SWITCH 

; TCiëé; Phásé 
. 

Fpur Wiré;: ;- 

.w. 

I 
. :.:,,.;.. . 

>' OFF lI11®1 illll11®l 
131111111011111111111 OÌ{Iil ® IIWeIeiAI(!(! 

ï _.. .-, 

_ . - 

III ÁÌll11111ii 

to aim zu!._® ®1111:ii°'7 

StandardrSwitch 

, : AÒ33=600 

20'i ' ,U M q 

Standard 'Switch 

Á038=622' 

f! AMMETER . 

:. WÍTCH-- .' 

':Çóils 

'.N19,ER UN 9 11 

q 

i 
9 

iò 2 . 

OFF Ipum®I1111 

Rillh®11 ®Iìüflllllll 
IMIEilI11O111ì111 ®1111t11 Ii 

1IIM1d1i 
11IÎW11 

),: 

Slandátd'Switch 
A048-624 Í 

'CÁtíí 
" CG8 

CA20, 

CA2U6. 

:.: 610 
CA10B 

CG8 , , 

CA20. 

CA2ÓB ' 

C32-., 
C43 

,. 
C80, 

CA4 

CG4 

CAZÓ 

CA10B'' 

CA20 

CÁ206 

2 'MANY OTHER STANDARDFOR:SPECIAL CIREUITARY:SWITCHES READILY AVAILABLE 
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n 

'4 

CIRCOIT' 

BREÁKER 

CONTRpL" ,,:.. 
SWITCH" 

I I' I 
, . 

Spécial Switch' 

AUH254 

çÁIO 
... 

CA1ÓB 

sCA20 

CA20B' 

C2tì 

CAD11 

CAD12 

CONTROL 

AND -.; 

INDICATOR 

SWITCH 

CONTROL: 

SWITCH 

Stop -Start... 

2,F1111, 
we 

!>aRt3atatallt0[aa 
mimEniiialE3£iinitiliaa 
a®alaalalF3lla[aflltnaa 

ItitttE:MICIMIIIL3MtZOiia 

z 

STOP 

'START X 

Stà"ridäìd,;SWitch 

A190: ' 

StándärdSwitch 
' A176-600 

CA10 

. CAlOB 

tA2o.,, 
CA20B 

C26 
. 

CA4 

CG4 

CA10 

CA106, 
CG8 

-CA20 

CA20B 

C26. 
CAD1:1' 

CÄD1'2 

CONTROL, 

SWITCH 

Stop- Start' 
withisötate 
positìóñ > 

Standard Switch 

A178-600. 

CA4 

CG4 , 

CA1Ó 

CA106 

CGB. 

CA20 

CÁ20B 

C26 

CAD11 

CAD12 : 

CONTROL 

..SWITCH 

Trip -Close 

Circilit 

CONTROL 

SWITCH 

One ' 

,Momentary . 

Pósitioh. 

Standard Switch 

A214 =600' 

:13 

2 4 

X 

CA4 

CG4 

CA10' 

CA1ÒB 

CG8 

CÁ20 

C'A20B 

C26 

CAD11 

CAD12 

CA4 

CA10 

CA10B 

.CG8. 

- .CA20, 

NOB 
C26 

CAD11 

CAD12 

-. . 

MANY OTHER;STANDARD.OR SPECIAL CHANGE-OVER AR' D BYPÁSS_SWITCHES AVAILABLE 
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APPLICATION SWITCH DEVELOPMENT - WIRING DIAGRAM ORDERING DETAILS 

GANG' 

SWÏTCH` 

:TWO: 

Element 

, STANDARD SWITCH 

A310-600 

.GANG 

SWITCH 

'Three 

Ele vent 

2 

.,. 
á$" 

S' 7 

Tfa 

ée' 

4» 

STANDARD SWITCH 

A311 -600 

STAfVDARD.SWITCH 

A330-600,, 

4 

CG4' 

CÁ10".. 

CA10B' 
CG8'' 

CÁ2Ò 

CÄ20B. 

C26 

C42:. 
CAD11' . 

CÁO12: 

CC 

' 

CAItIB';; 

:CA20 

CA20B 

Ç26 

C32 

C42. 

CADiI 

CADÌ 

CA4 

C.G4 

CA10. 

.CA10B ' 

CGB.,,,:.. 

CA20 ;:;:! 

CA2Ò6" 

626 ' 

C32 

CAD11 

CAD12 

.:CHANGE OVER 

SWITCHES:. 

With Off;: 

À21:9 
A2:11: 
f121`2. 

.,A213 

, ' , S' 7 9 131 .y 

X 

'1" series'diagrams o i application 

CA4 - C125' 

C04.. " C315 

ÇA10 ' ' L400 

'CAlÜB " 'L600 

'.CGB' CAD11 

CA2Ö . CAD12', 

CA20B , 

C26 . 

C32 

C4 

" 

CHANGE OVER 

''SWITCHES 

'4Vittïóút;`Off 

serres diagrams on'appl cation 

.CA4 . .,. C125, 
CGC . C315 
CA10 

. 

CAIOB , L600' 

CG$,; CAD11 

' CA20 CAD12 

.CA20B 

'C32. " 
- C42 ' 

C80 

'MANY:OTHER.STANDARD OR":SPECIAL SWITCHES AVAILABLE:'':' 
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I 
r 

. :. 

: °ISOLATIt6 ?.: 

SWITCHES.. 

Twó Pole 

60°. Angle 

et p,, ', I I 
1'r 

"STANDARD, SWITCH`;''' CÁ4 {;` f), 
-A2Ó1-62Ö . 

:> 
,`,`CA10., 

,.<..: . 

C2s°` 
C32:' 
çd2` 

CAD1'2 

ISOLATING 

SWITCHES 

Thrés>Päle 

60° Angle 

.STANDAR D SWITCH 

A202=620 

, OFF 

ON 

;;. 
ISOLATING. 

SWÌTCÑ 

Fáur.Pá1i? . 

° Aiiglé 

ISOLATING 

SWITCH`:: 

'Three`Pólé 

9Ö °;Angle 

ISOLATING 

SWITCH.: ` 

Tti`rëé MainPeles 

Plus 

Early Break 

Auxiliary Contáct 

ISOLATING 

SWITCH 

Ttree plain Poles , 

PIüs 

-Late Break 

Auxiliaryconlact 

OFF 

ON 

STANDARD SWITCH 

A203=620,! 

C 

7. 4 6. 9 

X X. X X 

STANDARD SWITCH 

OFF ; ®®®M 
®®®o 

umoc'rc'c'(r'rr' 
ON i74747® 

.STANDARD. SWITCH 

A32¡62.1.;: 

: 'ON 

ISOLATING SWITCHES 'UP TO:24 POLES AVAILABLE AND: VARIOÚS1ENCIOSUR 
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, 
r, 

. 

` SINGLE'POLE WITHOUT:OFF 

A230 
3 step, 2 sr. 

SINGLE POLE WITH OFF 

'A.240 . 

2,stcp:'l st: 

A 241 

3 step, 2 it. 
A 243' 

'5 step, 3 st. 

A 247 
.'9 step; 5 it. 

: A248 A249 .' 
10 step :5 st. '. . ', ,11 step; b st: 

., Numerous Multi-P.ole Multi -Step switches,. readily available. 
.Selector switchescanrbe assembled to suit your. standard, orspecial circuit requirements. . 
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APPLICATION SWITCH DEVELOPMENT - WIRING DIAGRAM ORDERING DETAILS 

THiiEttiast;7' 
REVFON';' 

. Spring Return: . 

To bit 

,) ' '^ ( ' , , .` 
r .f 1.4 '',4"; (1 f 

0.'7' 4 I 
; f 

:`,:;17; 

STANDARDSWIt 

' A2287600,,,j, 

CA20a!i 

MEMO 
11111111E11111 

,,";1!,';, RE V . X 
. 

. 

FOR MOTOR CIRCUITS AVAILABLE .. .,...._ 
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EXTRAS 

:,aittoc ICt 

N1L81.)) 

Slelto-Phec^ana 
Mowite 

Sivit thlt.) 

mitg affray oP agwiggagfg wig etiOgiaoggifig og exattiCag Ms (g100128 
gimegotm, Base nivar6DONCOaaolffara .ticiosu(es OWE NMI gartgla 

ma, cri9 Wetheípuoflnc-ks afkkikkOhtlt handles Ed Esc u cheon 

Z 

Stainless I isuiated 
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J & P Richardson Industries. Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 6 

CONTROL DEVICES 

RELAYS 

Finder -.55.34.0054 240VAC c/w 94.04 - Control Relay + Base 

Finder - 55.34.0074 24VDC c/w 94.04 - Control Relay + Base 

Finder - DUA52C724 - DC Undervoltage Relay 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PROD UCTSPTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

Telemecanique - RM17TG20 - Phase Failure Relay 

SUPPLIED BY: SCHNEIDER ELECTRIC PTY LTD 
80 SCHNEIDER RD, 
EAGLE FARM QLD 4009 

PHONE: 1300 369 233 
FAX: 1300 369 288 

Flygt - MINI CAS 240VAC - Water in Oil Relays 

SUPPLIED BY :: ITT FLYGT LTD 
27 DEVLAN ST, 

MANSFIELD QLD 4122 
PHONE: (07) 3849 7477 
FAX: (07) 3849 7633 

CONTACTORS 

Sprecher & Schuh - CA7- 23- 10- 240VAC c/w CS7 -PV20 - Line/Bypass Contactor 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 6 

CONTROL DEVICES 

TIMER 

Sprecher & Schuh - RZ7- FEA1SU22 - Pump Disable Timer 

Sprecher & Schuh - RZ7- FSA4UU23 - Overflow Run On Timer 

SUPPLIED BY :: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

SENSORS 

Vegawell - 72.xxAA4X1DHL c/w VEGADIS 12 DIS12.XBXW - Wet Well Sensor 

SUPPLIED BY: VEGA-AUSTRALIA PTY. LTD. 
HEAD OFFICE & SERVICES 
398 THE BOULEVARDE 
(PO BOX 3272 KIRRAWEE DC) 
(KIRRAWEE NSW 2232 

PHONE: GRAEME CORDER (Bris Manager) 0407 272 242 
E- MAIL: g.corder@au.vega.com 

Endress & Hauser - Prosonic FMU90- R12CB111AA1A c/w FDU92 -RG2A - Wet Well Sensor 

SUPPLIED BY: ENDRESS & HA USER AUSTRALIA PTY LTD 
UNIT 8, 277 LANE COVE RD, 
NORTH RYDELINK BUISNESS PARK, MORTHRDYE NSW 2113 

PHONE: ( +612) 8877 7000 . 

FAX: ( +612) 8877 7099 

FLOAT SWITCH 

Flygt - ENM -10 - High Level Float Switch 

SUPPLIED BY: ITT FLYGT LTD 
27 DEVLAN ST, 

MANSFIELD QLD 4122 
PHONE: (07) 3849 7477 
FAX: (07) 3849 7633 
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 finder 
Features 

ñtéd ç rcu t mlìùnt,=généial púi 
3a4 Pölé.relciÿs-g'µ' ? 

55.12;,= 2-Pólé110 

55:13 =;'`3 Póié tÓ 
s55`14`-4Pdé 

55.12 

I 
55.13 55.14 

< :7¡q 

'`áA». 
A.\ ti,Yai.'"ZT--.ix' °' .,,il< 

GádmiumwFée çohtaéts (préfëned versión 

Córrtäctmáténal óptiòìls' `;k` 

RT'ill,t(wáshfib ftt);óphòn;áváiláblè` r 
, . . . . _, .. -. . .. _ ..,.. . - ,a # _ ,«° 

20.7 20.7 20.7 27.7 

-1 ) I r-----1 

12 14 42 44 

1 5 4 8 

9 12 
11 4141 

13-8-714 
Al A2 

12 14 22 24 32 34 
1 4 2 5 3 8 

7 8 9 
11 21 31 

13 0 14 
Al A2 

16-61ui. 11,r uuu 
55.12 55.13 55.14 

8.35 8.35 4.1 4.2 

FOR UL HORSEPOWER AND PILOT DUTY RATINGS 

SEE `General technical information" page V 

Çor* ntáct specification 
+. k" wè2 .Y'sEi:3.w..aSti.:â'»::ìu -S?ä 

Contact configuration 

9 
5 

Copper side view 

12 14 22 24 32.34 42 44 

1 5 2 8 3 7 4 8 

9 10 11 12 
11 21 31 41 

134 
Al A2 

2 CO (DPDT) 

Rated current /Maximum peak current A 10/20 

3 CO (3PDT) 

10/20 

Copper side view 

4 CO (4PDT) 

7/15 

250/250 

1,750 

350 

0.125 

7/0.25/0.12 

300 (5/5) 

AgNi 

Rated voltage /Maximum switching voltage V AC 250/400 250/400 

Rated load AC 1 VA 2;500 

Rated load AC 15 (230 V AC) VA 500 

Single phase motor rating (230 V AC) kW 0.37 

Breaking capacity DC 1: 30/110/220V A 10/0.25/0.12 

Minimum switching load mW (V /mA) 300 (5/5) 

2;500 

300 (5/5) 

Standard contact material 

Cóil spéciotion 

Nominal voltage (UN) 

Rated power AC /DC 

Operating range 

AgNi 

V AC (50/60 Hz) 

V DC 

VA (50 Hz)/W 1.5/1 

AgNi 

6-12-24-48-60-110-120-230-240 
6 12-24-48-60-110-125-220 

1.5/1 1.5/1 

(0.8...1.1) UN AC (0.8...1.1)UN (0.8...1.1)UN 

DC (0.8...1.1)UN (0.8... 1 .1)UN 

Holding voltage AC /DC 0.8 UN /0.5 UN 

Must dropout voltage AC /DC 0.2 UN /0.1 UN 

Technical data 

Mechanical life AC /DC cycles 20 106/50 10° 

0.8 UN/0.5 UN 

0.2 UN/0.1 UN 

20 10 ° /50 10° 

(0.8...1.1)UN 

0.8 UN/0:5 UN 

0.7 UN/0. 1 UN 

20 10 ° /50 10° 

Electrical life at rated load ACI cycles 200 10' 200. 10' 150. 10' 

Operate /release time ms 9/3 9/3 9/3 

Insulation between coil and contacts (1.2/50 us) kV 

Dielectric strength between open contacts V AC 

Ambient temperature range 

4 4, 

1,000 1,000 

°C -40... +85 -40... +85 

Environmental protection RT I RT I 

4 

1,000 

-40...+85 

RT I 

Approvals (according to type) 
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@finder 55 Series - General purpose relays 7 - 10 A 

Features 
NT 

Mug-in !mid, genéral purpose : f 

2, 3 4 Pole rehiyi: 
r ; 

r ,55.32 - Pohl 0A 
rs 55.33 Poli0 A".." 

- 

';,;Locl(able tdsbattón 

t.,:'inclicat4O-r'a:Stan:dard 64.2 & 4 palé:iy¡ies 

, 

coils & DC coils 
-1 ' " 6 IA Listing (certain combinations) nations) 

iCadmiui!n Free contacts (preferred `Veision), 

Contact material optians'' 

ofItecik,flange,mounCophoh 

'''',:1(`; Coil2EMC-SUp'p"reision:' 
r 

r cess,ories 86 serie*.s, 

FOR UL HORSEPOWER AND PILOT DUTY RATINGS 

SEE "General technical information" page V 

ContaCt specification 

Contact configuration 

55.32 
-7377477A-"7:10'..r. 

'4., 'eh; 

'A 14 

2 pole, 10 A 
Plug-in 94 series sockets 

55.33 55.34 
- - . _ '71; 

,' 
' 

z5. ^ 

1?, 

- 

3 pole, 10 A 
Plug-in 94 series sockets 

A; 

4 pole, 7A 
Plug-in 94 series sockets 

12 14 42 44 

1 5 4 8 

9 12 

11 41 

13-D74 
Al 82 

20.7 27.7 

Rated current/Maximum peak current A 

625 6.35 4.1 42 

2 CO (DPDT) 

10/20 

12 14 22 24 32 34 

1 4 2 5 3 8 

7 8 9- 
11 21 31 

13-5-'14 
Al 82 

20.7 27 7 

96 8.8 

4.4 

8.35 6.35 4.1 42 

3 CO (3PDT) 

12 14 22 24 32 3442 44 

1 5 2 6 3 7 4 8 

9 10 11 12 
11 21 31 41 

13-D74 
Al 82 

4.4 4.4 44 6.35 6.35 4.1 4.2 

4 CO (4PDT) 

7/15 

250/250 

1,750 

350 

0.125 

7/0.25/0.12 

300 (5/5) 

10/20 

Rated voltage/Maximum switching voltage V AC 250/400 250/400 

Rated load AC1 VA 2,500 2,500 

Rated load AC15 (230 V AC) VA 500 500 

Single phase motor rating (230 V AC) kW 0.37 0.37 

Breaking capacity DC1: 30/110/220 V A 10/0.25/0.12 10/0.25/0.12 

Minimum switching load mw (V/mA) ,300(5/5) 300 (5/5) 

Standard contact material 

Coil specification 

Nominal voltage (UN) V AC (50/60 Hz) 

V DC 

AgNi AgNi 

6 - 12 - 24 - 48 - 60 - 110 - 120 - 230 - 240 

6 - 12 - 24 - 48 - 60 110 - 125 - 220 

AgNi 

Rated power AC/DC VA (50 Hz)/W 

AC Operating range 

1.5/1 

(0.8...1.1)UN 

1.5/1 

(0.8...1.1)UN 

DC (0.8...1.1)UN (0.8...1 .1)UN 

Holding voltage AC/DC 

Must drop-out voltage AC/DC 

Teclnical data 

Mechanical life AC/DC cycles 

0.8 UN/O.5 UN 0.8 UN/O.5 UN 

0.2 UN/0.1 UN 0.2 UN/0.1 UN 

20. 106/50 106 20 106/50 10' 

Electrical life at rated load AC1 cycles 200 10' 200 10' 

Operate/release time MS 9/3 9/3 - 
Insulation between coil and contacts (1.2/50 ps) kV 4 4 

Dielectric strength between open contacts V AC 1,000 1,000 

Ambient temperature range °C -40...+85 -40...+85 

Environmental protection RT I RT I 

Approvals (according to type) CE ABS RINA 

1.5/1 

(0.8...1.1)UN 

(0.8...1.1)UN 

0.8 UN/O.5 UN 

0.2 UN/O.l UN 

20 106/50 106 

150- 10' 

17/3 

4 

1,000 

-40...+85 

RT I 

cSkfuS 
2 
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(1) finder 
Ordering information 
Example: 55 series plug -in relay, 4 CO (4PDT), 12 V DC coil, lockable test button and mechanical indicator. 

A B C D 

Series 

Type 

1 = PCB 

3 = Plug -in 

No. of poles 
2 =2 pole, 10A 
3 = 3 pole, 10 A 
4 =4pole, 7A 

Coil version 
8 = AC (50/60 Hz) 

9 =DC 

Coil voltage 
See coil specifications 

A: Contact material 
0 = Standard AgNi 
2 = AgCdO 
5 = AgNi + Au (5 pm) 

B: Contad circuit 
0 = CO (nPDT) 

Selecting features and options: only combinations in the same row are possible. 
Preferred selections for best avaliability are shown in bold. 

Type Coil version A B C D 

55.32/34 AC-DC 0-2-5 0 0 0-6 
AC 0-2-5 0 2-3-4-5 0-6 
AC 0-2-5 0 54 / 
DC 0-2-5 0 2-4-6-7-8-90-6 
DC 0-2-5 0 74-94 / 

55.33 AC-DC 0-2-5 0 0 0-6 
AC 0-2-5 0 

0 

1-3-5 0-6 
1-6-7-8-9 10-6 DC 0-2-5 

55.12/13/14 AC-DC 0-2-5 0 0 0-1 

Descriptions: options and special versions 

D: Special versions 
0 = Standard 
1 = Wash tight>(RT Ill) 

for 55.12,-'55.13 and 55.14 only 
6 = Rear flange mount 

-- C: Options 
0 .= None 
1 = Lockable test button 
2 = Mechanical indicator 
3 = LED (AC) 

4 = Lockable test button +mechanical indicator 
5 = Lockable test button + LED (AC) 

54 = Lockable test button + LED (AC) 

+ mechanical indicator 
6* = Double LED (DC non -polarized) 
7* = Lockable test button + double LED 

(DC non -polarized) 
74*. Lockable test button + double LED 

(DC non -polarized) 
+ mechanical indicator 

8* = LED + diode 
(DC, polarity positive to pin Al /13) 

9* = Lockable test button + LED + diode (DC, 
polarity positive to pin Al /13) 

94* = Lockable test button + LED + diode (DC, 

polarity positive to pin Al /13) 
+ mechanical indicator 

" Option not available for the 220 V DC version. 

C: Option 3, 5, 54 
LED (AC) 

C: Option 6, 7, 74 
Double LED 

(DC non -polarized) 

C: Option 8, 9, 94 D: Special versions 6 
LED + diode (DC, polarity Rear flange mount 
positive to pin A1 /13) 

Lockable test button and mechanical flag indicator 
(0010, 0040, 0050, 0054, 0070, 0074, 0090, 0094) 
The dual- purpose Finder test button can be used in two ways: 

Case 1) The plastic pip (located directly above the test button) remains intact. In this case, when the 

test button is pushed, the contacts operate. When the test button is released the contacts return to their 

former state. 

Case 2 The plastic pip is broken-off (using an appropriate cutting tool). In this case, (in addition to 

the above function), when the test button is pushed and rotated, the contacts are latched in the 

operating state, and remain so until the test button is rotated back to its former position. 

In both cases ensure that the test button actuation is swift and decisive. 

3 
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@ fincaer 

Technical data 

55 Series - General purpose relays 7 - 10 A 

[inwláhon *cordmg tó EN Ó1810=_L2004 Ñ_ ;_ __::_._. _ 
Nominal voltage of supply system ' V AC 

2P 3 P e : ,,_:,: _ 

230/400 
, __. 

230 
J 

Rated insulation voltage V AC 400 250 

Pollution degree 2 2 . 

Insulation between coil and contact set 

Basic Type of Insulation Basic 

Overvoltage category Ill III 

Rated impulse voltage kV (1.2/50 ps) 4 4 

Dielectric strength V AC 2,000 2,000 ' 

Insulation between adjacent contacts 

Type of insulation Basic Basic 

Overvoltage category Ill Il 

Rated impulse voltage kV (1.2/50 ps) 4 2.5 

Dielectric strength V AC 2,000 1,550 

Insulation between open contacts 

Type of disconnection Micro -disconnection Micro -disconnection 

Dielectric strength V AC /kV (1.2/50 Ns) 

Conäuded disturbánce immionity 

Burst (5...50)ns, 5 kHz, on Al -A2 

1,000/1.5 

EN 61000 -4-4 

1,000/1.5 

level 4 (4 kV) 

Surge (1.2/50 ps) on Al -A2 (differential mode) EN 61000 -4-5 level 4 (4 kV) 

.'Othèr data s 

Bounce time: NO /NC ' ms 1/4 
. 

Vibration resistance (5...55)Hz: NO /NC g 15/15 

Shock resistance g 16 

Power lost to the environment without contact current W 1 

with rated current , W 3 (2 pole) I 4 (3 pole) 3 (4 pole) 

Recommended distance between relays mounted on PCB mm 5 

Contact specification 
F 55 - Electrical life (AC) y contact current 

2 and 3 pole relays 

H 55 - Maximum DC1 breaking capacity 

20 

10 
;-4". 

2 4 

2g) 5 u- ß 
W 

1 

o 
_a 

E 0.2 

I I C :G : 11 
I\1IIMM111111a1._ 

I r 
2 & 3 pole current Pmt 

4 pole current limit 

4 contacts in series 

01 
20 60 100 140 180 220 

DC voltage (V) 

4 

F 55 - Electrical life (AC) y contact current 
4 pole relay 

10' 

Resistive load - coup = 1 

Inductive load - costa = 0.4 

105 

o 4 8 12 16 

(A) 

When switching a resistive load (DC1) having voltage and current 
values under the curve, an electrical life of a 100.10' can be expected. . 

In the case of DC 13 loads, the connection of a diode in parallel with 
the load will permit a similar electrical life as for a DC1 load. 
Note: the release time for the load will be increased. 
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@finder 
Coil specifications 

DC coil data 

Nominal 
voltage 

UN 

V 

Coil 
code 

Operating range 

Umin ' m 

V V 

Resistance 

R 

2 

Rated coil 
consumption 

1 I at UN 

' mA 

6 9.006 4.8 6.6 40 150 

12 9.012 9.6 13.2 140 86 
24 9.024 19.2 26.4 600 40 
48 9.048 38.4 52.8 2,400 20 
60 9.060 48 66 4,000 15 

110 9.110 88 121 12 500 .1..._ 8.8 
125 9.125 100 137.5 17,300 
220 9.220 176 242 54,000 4 

R 55 - DC coil operating range y ambient temperature 

AC coil data 

Nominal 
voltage 

UN 

Coil 
code 

' .1:it,.s?::: 

Operating 

Umin 

.L7:7:- 7: 

range 

Umax 

_-v 

Resistance 

12 

-f:- 4 

Rated coil 
consumption 

I at UN (50Hz) 

II; A Y:' 
6 8.006 4.8 X6.6 12 200 

12 8.012 9.6 .-f13'.' 50 . 97 
24 8.024 19.2 -.261r4 190 53 
48 8.048 38.4 "52 8 770 25 
60 8.060 48 66 1,200o 21 

110 8.110 88 121 4,000' 12.5 
120 8.120 96 132 4,700 12 

230 8.230 184 253 17 000 6 
240 8.240 192 264 19;100 5.3 

R 55 - AC coil operating range y ambient temperature 

1 - Max.. permitted coil voltage. 

2 - Min. pick-up voltage with coil at ambient temperature. 

Accessories 

s, 

*x.:1017} 

S.` -* "'-'26.5.5 15 

3"k 

055.15 with relay 

7",;" 

t 

' 

55:7'7,7;4171, 

055.17 with relay 

I - Max. permitted coil voltage. 

2 - Min. pick-up voltage with coil at ambient temperature. 

AciPi°r kip 
- 

15 

3.5 

055.15 

Top 35 mm rail (EN 50022} adaptor for 55:32, 55.33, 55 34 

22.7 

15 

055.17 

7.8 

055.15 with relay 

35.4 

055.17 with relay 

37.5 

ir- 

5 
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©finder 4 Series Socket overview for 55 series relays 

9404 

See page 7 

44'54 

See page 8 

;9474 F 

See page 9 

Söcket Relay 

94.02 55.32 
=94.03 55.33 
-94:04 55.32 

55.34 

Description. 

Screw terminal (Box clamp) socket 

-Top terminals - Contacts 

- Bottom terminals - Coil 

Mounting 

Panel or 35 mm rail 

(EN 50022) mount 

Accessories 

- Coil indication and EMC 

suppression modules 

- Jumper link 

-Timer modules 

- Plastic retaining and release clip 

Module 'Sodcef Relay Description Mounting Accessories 

99.80 94:54,1 

' ' 

:; ̀, ;.'x 

55.32 
55.34 

Screwless terminal socket 

- For fast cable connections 

- Top terminals - Contacts 

- Bottom terminals - Coil 

35 mm rail 

(EN 50022) mount 

-Coil indication and EMC 

suppression modules 

- Plastic retaining and release clip 

Module ' Sockót Relay Description Mounting Accessories 

99.01 ' 94:72,. 5_5.32 Screw terminal (Plate clamp) socket Panel or 35 mm rail -Coil indication and EMC 

94.73. 55.33 (EN 50022) mount suppression modules 

-.94:74 55.32 -Metal retaining clip 

55.34 

Socket Relay 

94.82= 55.32 
Description 

Screw terminal (Plate clamp) socket 

- 23 mm wide for space saving 

Mounting _..._..._..---- ..__.. 
Accessories 

Panel or 35 mm rail -Coil indication and EMC 

(EN 50022) mount suppression modules 

- Metal retaining clip 

Module sòcket Relay Description 

99.80 94.841 55.32 Screw terminal (Box clamp) socket 

55.34 
>94.821 55.32 
94.84 :3 55.32 

55.34 

9d 3,4 
See page 13 

6 

Mounting 

Panel or 35 mm rail 

(EN 50022) mount 

Accessories 

-Coil indication and EMC 

suppression modules 

- Jumper link 

- Plastic retainig and release clip 

Module - Sifckei Relay Description Mounting Accessories 

99.80 94.92.3 55.32 Screw terminal (Box clamp) socket Panel or 35 mm rail -Coil indication and EMC 

¢ ° ,94.94.3 55.32 - Top terminals - Contacts (EN 50022) mount suppression modules 

£ 55.34 - Bottom terminals - Coil - Jumper link 

- Plastic retaining and release clip 

Module Sòdcét Relay Description Mounting Accessories 

94.12 55.32 PCB sockets PCB mounting -Metal retaining clip 

94.13 55.33 55.33 - 
1 

,s 55.34 

Module ; So;kët Relay Description Mounting Accessories - ;194.22 55.32 Panel mount Panel mount on 1 mm -Metal retaining clip - 94.23 
1 

55.33 with solder connections thick panel - 94 :24- l 55.32 
I 55.34 

Module (. Sicket [Relay 
94.32 55.32 - ) 94.33. 55.33 - 94.34 55.32 

55.34 

Description 

Panel mount 

with solder connections 

Mounting 
_._. ._...._..._._..__..__Accessories 

M3 screw fixing -Metal retaining clip 
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Monitoring Relays 
DC Under Voltage 
Type DUA52 

Product Description 
DUA52 is a voltage monito- 
ring relay that measure its 
own power supply. The mea- 
suring ranges are 8 -28 VDC 
and 38 -58 VDC. It has sepa- 
rate potentiometers for setpo- 

Type Selection 

int and hysteresis. Typical 
applications are monitoring of 
backup batteries, batteries on 
diesel generator sets and the 
like. 

DC undervoltage monitoring relay 
Measuring if power supply is below the set level 
Measures on own power supply 
Measuring ranges: 8 - 28 V DC and 38 - 58 V DC 
Adjustable hysteresis: 4 to 50% 
Output: 5 A SPDT NE relay 
For mounting on DIN -rail in accordance with 
DIN /EN 50 022 
17.5 mm housing (DIN 43880) 
LED indication for relay and power supply ON 

CARLO GAVAllI 

Ordering Key 
Housing 
Function 
1Ype 
Rem number 
Output 
Power supply 

>nrcw«sc=Ñ 

Mounting 

DIN -rail 

Output 

SPDT 

Input Specifications 
Input 
Own power supply 

748 
;'` r r°r 

724 :12 tó24V. 
Measuring ranges 

724 
748 

r;8íó28" 
,,38 tó58 

t,w 

Specifications are subject to change without notice (05.03.04) 

Measuring ringe: 8 to 28V Measuring range: 38 to 58V 

DUA 52 C 724 DUA 52 C 748 

Output Specifications 
Output 

Rated insulation voltage 
F,SP._DTSréiáy° ---'- 

- 
:-,2,60,Y40,4',-.3;', ', 

Contact ratings (AgSnOz), 
Resistive loads AC 1 

DC 12 
Small inductive loads AC 15 

DC 13 

,,,``''''L .ï4 
i 5'Á ®'250>,VÄC 

Ä 11144:VDG`g 
r hi;.l1Q, 

:`2:5; À'.i'25Ö VA 
h2:5'Ä*.:2ODG, 

Mechanical life 'i.30z.1Ösppèratlöïiso++''° 1 

Electrical life 1954150t'iöñs:= ., '?': 

át 8'.Á;;20:bY; ,,ajP 
Operating frequency ,s 7200:öpétíoñsJh;;; ,;;;' 

Dielectric strength .s+.-','ihx ..1.f'. 

Dielectric voltage I 2rkVAÇ-(rms), 
Rated impulse withstand volt. '4 kV(1:2/50%jis)+; 

Y.s.. A}xlY;i...,.t'r `i., 
Y - 

,Sd,, l 

á t 
' 4v ' 'M, 

. ,w `y; +io i+ w^J...,O,J c i t:: 
t'r, , 

!' 3 '1>+'it! ,t i ,!v}"'s'f-,{ 
. 

t } " r + 
$., i ., f yy Ytr. 

{'S 

: 

S" " 

!, t:'.'$ .:a 

1 
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DUA52 

Supply Specifications 
Power supply 

Rated operational voltage 
through terminals: 

Al and A2 

Dielectric voltage 
Dielectric voltage 

Supply to output 

Rated operational power 

ÓvérvöÍtàgé;cát; ll,l5": ,À; 
(IEÇ 6066.4, IÉC.60038) s 

724 l':48tò,28VÓG$4} 
748 s 38,t0;'581VDÇi ; 

Dimensions 

17.5 

one 

®®® 

67.2 

o 
0 
o 

18.7 

d 

0 

Range and Level Setting 
Selection of level: Lower knob: 

Setting of hysteresis on rela- 
tive scale Centre knob: 

Setting of level on absolute 
scale. 

Operation Diagram 

Hysteresis 
Setpoint 

Relay ON 

General Specifications 

CARLO GAVAllI 

Power ON delay e2Ó0 msx " ; , 

Reaction time 

Alarm ON delay 
Alarm OFF delay 

Accuracy 
Temperature drift 
Alarm delay 
Repeatability 

(iinput,signal variation`from 
,- 20%,tó +20 °%6'or,fro n--", rM 

+20% to -20 %óf' set:valúe) 
'W' <;200;ms `'', 

< 200;ms 
e (15min ,warm°- 

C 
u pY: ti m, 

± :l'000'ppp m/ p 
t 

~-- 

) 
'. 

,t 1Ó% ó n set value.t` 50 ms 
t.0.5% on full- scale . ° - . 

Indication for 
Power supply ON 
Output relay ON 

r,` 
',LED, green', + á .E, i< f w 

.; LED; °yellovr + 

Environment 
Degree of protection 
Pollution degree 
Operating temperature 
Storage temperature 

IP 20 . y'' 

,-20:,i6 66,7C,..171:, < 95 °4 
,30tó 80°C, R ;H. <'95 % rt 

Housing dimensions 
DIN -rail version 17.5ic;81.5x671,`mmy, ; r, 

Weight 1 Approx.75"gw, =v : 

Screw terminals 
Tightening torque . Max. 0.5,Nm ?' ';;, 

¢?r4cc.'to;IEC 60947_` t`'' 

Approvals ;. UL CSÄ 

CE Marking Yes ,, -, 

ri <R.d ... .. °wG...w._ .,mow «W F5i m.Z.9Mts ..w°.'. 

Mode of Operation 
DUA52 monitors the DC val- 
ue of its own power supply. 

The output is energized 
when the measured voltage 

Wiring Diagram 

is rising above the setpoint 
plus hysteresis, and is dee- 
nergized'when the measured 
voltage drops below the set - 
point value. 

! A1 12 14 

Ur 
- - A2- - - -1t - 

2 Specifications are subject to change without notice (05.03.04) 
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ITT 

Installation and application 

Water & Wastewater 

Leakage detectors, CLS /FLS /FLS10 /MiniCAS II 

Engineered for life 
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A number of condition monitoring sensors are 
available for the ITT FLYGT pump range. 

Thermal switches for stator over temperature. 

CLS for water in oil detection. 

FLS for the detection of liquid in the stator housing. 

FLS10 for detection of liquid in the inspection cham- 
ber in the new midrange pump series, i.e. 3153, 
3171, 3202 and 3301. 

Any combination of these sensors can be used with 
the standard versions of the pumps. Explosion proof 
approved pumps are restricted to the use of the 
thermal switches with or without FLS and FLS10 only. 

The sensors are monitored by the ITT FLYGT 
MiniCAS Il supervision relay, which is situated in the 
panel. 

BASIC SENSOR CONNECTIONS 
(5 alternative sensor combinations) 

( +) POWER SUPPLY 
24 V AC /DC, 120 VAC 

and 230 VAC 

() 

MiniCASII 
Values of operation 

I < 3 mA = Overtemp 
3 <I <22mA =OK 

I > 22 mA = Leakage 

Circuits shown 
de- energised 

T1+ 
thermal switches u, . " i FLS + thermal sw. r x r ,, , 

0 mA = Overtemperature 
¡;''i,i 7,8 mA=OK 
l ' i I 36 mA = Leakage 

1 " "'::',I Tolerance 10% T2- `' . 
FLS 

T1+ 
thermal switches - ; s FLS10 + thermal sw. 

mA = Overtemperature 
10 mA = OK ' e 

, 
28 mA = Leakage 

T2- 
9 

' Tolerance 10% 

T1+ thermal switches 

FLS10 

T1+ 

CLS + thermal sw. 
0 mA = Overtemperature 
5,5mA =OK 

29 mA = Leakage (5s delay) 
Tolerance 10% 

thermal switches 1 - - Thermal sw. + FLS + CLS 10 
V ; 0 mA = Overtemperature 

.13,3 mA =OK 
i 36-42 mA = Leakage (0/5s delay) 

_ =; Tolerance 10% T2- 

1 kohm T1+ 

thermal switches 

T2- 

Thermal sw. + 1 kohm resistor 
0 mA = Overtemperature 
12mA =OK 
Tolerance 10% 

Note! MiniCASII 24 V AC /DC, RESET also possible by connecting terminals 6 -2. 

NOTES 

1. Amber LED indicates supply on. - Overtemperature relay energised when healthy. - Leakage relay de- energised when healthy. - Red overtemperature LED off when healthy. - Red leakage LED off when healthy. 

2 

(3) 

(4) 

(5) 

2. MiniCAS Il resets automatically after leakage fault. 

MiniCAS ll requires resetting_after overtemperature 
fault. Please see "Technical Data ". 

3. There is not a separate indication when two 
leakage sensors are used. 
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The monitoring connections at the panel 

The MiniCAS II supervision relay is installed in the 
pump panel and simply plugs into an eleven pin relay 
base. Six basic sensor connections are possible. 

1. Thermal switches with FLS 

The pilot cores in the pump can be connected to 
the panel in either polarity. 

2. Thermal switches with FLS10 

The pilot cores in the pump can be connected to 
the panel in either polarity. 

3. Thermal switches with CLS 

The CLS sensor is diode protected. For this reason 
the pilot cores are required to be connected with 
the correct polarity (brown = +, black = ). Connect- 
ed incorrectly the MiniCAS II supervision relay will 
indicate an open circuit (0 mA), i.e. with the amber 
supply LED and the red overtemperature LED both 
on. Connected correctly and reset, the amber LED 
only will be on. 

Width 
33 mm 

Height 
79 mm 

Depth 

75 mm 

MiniCAS II supervision relay 

Part-nos: 83 58 57 (24 V AC/DC) 
40 501098 (120 V AC) 
40 501560 (230 V AC) 

3 

4. Thermal switches with CLS + FLS 

The pilot cores in the pump cable are required to 
be connécted with the correct polarity (brown = +, 

black = ), however, because the FLS will cause 
the MiniCAS Il to indicate healthy, i.e. amber LED 
ON, even when incorrectly connected CLS, a cur- 
rent reading of the monitoring circuit must be taken 
when installing the pump. Correct polarity will indi- 
cate 15.0 mA; incorrect polarity will indicate 7.8 mA 
with healthy conditions. 

5. Thermal switches only 

A 1000 -1500 ohm resistor must be connected in 

series with the thermal overtemperature switches. 
A 1000 ohm resistor is enclosed in the package. 

11 pin relay base 

EN 50042 
11 

2 Al 
3 14 

4 12 

5 22 
6 21 

7 24 
8 32 
9 34 

10 A2 
11 31 

. Top 

4c,® 
®N® 
,a,oco, 

-q,9,/ 

®®® 
®®® 

Part-no: 84 55 67 
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Variable frequency inverter controlled pumps /mixers 

Pump /Mixer 

FLS 

I 
1 

1T 

Fitter 

r. ------ ,; ---- 
Cantal code a -... 

>300mm 

NSSHÖU. J3E+St 
9mened power cores 

COMMON POWERIMON ORING CABLE 

(Le. 345 +3x2.5 /3E +3x1.5 Si pat no.940937) 
To BE KEPT AS SHORT AS POSSIBLE. 

In installations utilizing variable frequency inverters for 
speed control of pumps, interference from a variable 
frequency drive (VFD) may cause nuisance tripping of 
monitoring equipment and the electronic sensor CLS. 

VFD- interference does not affect FLS and FLS10. 

Interference occurs when the pilot cores are in close 
proximity to the power cores. 

The interference may be suppressed by connecting a 
suitable filter' between the monitoring conductors (T1, 
T2) and ground (PE). 

The filter should ideally be situated in the pump /mixer 
junction box. 

Cables containing both power and pilot cores should 
be kept to a minimum length. 

The power cable and control cable should be run in 

separate cable ducts with a distance of at least 
300 mm between them. 

Our pumps are CE- marked according to EMC- direc- 
tive and the VFD that we buy from a subcontractor 
should also be CE- marked. In order to make the VFD 
pass the EMC -tests the interconnecting cable be- 
tween pump and VFD has to be screened. 

4 

r-- 

Control Panel 

n0o0n7- 
1200012 - 

00 011, 
vr 0 o 0 vr 

000011 
+0o0+ 

MInICAS II 

7 

5 

IEUXCEI 
tEC100 

® VFD 
i lr 

Fitter 

'Available filter kits: 

Part no. 6046800 
Will fit: 3102, 3127, 4430. 

Part no. 6046801 
Will fit: 3085, 4410. 

Part no. 6046802 
Will fit: 3140, 3152, 3170, 3201, 3300. 

Part no. 6046804 
Will fit: 3231, 3306, 3312, 3351, 3356, 3400, 3501, 
3602, 3800, 7045, 7061, 7081, 7101, 7115, 7121. 

Part no. 6616000 

Will fit: 4630, 4640, 4650, 4660. 

Part no. 6616001 

Will fit: 4670, 4680. 
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( 1 

FILTER 1 

604 68 00 

PILOT WIR BU (AN). BK (STD) 

FILTER 2 
604 68 01 

FILTER 3 

604 68 02 
604 6804 
661 60 00 
661 60 01 

PILOT HARE Bu (A1VC). BK (STD) 

CLS 

L 

11 T2 

J 

E 

T1 r T2 

- - -- T1i Ti 
w+/GT 

Thermal BK n. 
BN 

CLS 

J 

JUNCTION BOX 

Remove connection 
from terminals T1,T2, 
when using filter 

JUNCTION BOX 

JUNCTION BOX 
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Checking the sensor circuit and faultfinding 
Connect a multimeter in series with the sensors or 
use the ITT Flygt sensor tester "ST -1" (FD part no. 
10- 581700) to measure the current in the sensor 
circuit. See figures below. 

"ST -1" is not yet prepared to handle the new sensor 
FLS10. 

The figures on page 2 is used as reference to deter- 
mine the status of the sensors (sensor connections). 

Circuits with CLS require some extra consideration. 
Connected with wrong polarity the CLS draws a zero 
current. The CLS can then be considered not connec- 
ted. 

RESET 

Sensor current measurement using a multimeter 

( +) POWER SUPPLY (-) 
24 V AC /DC, 120 VAC 

and 230 VAC 

2 MiniCASII io 

7 

T1+ 

Wrong polarity results in 0 mA for circuit (3). Circuit (4) 
is reduced to the same as circuit (1). 

As opposed to the FLS and FLS10, the CLS has a 

built -in alarm delay of 5 seconds. 

Since the MiniCASII has only one leakage indication 
lamp, an alarm from the CLS or the FLS looks the 
same. 

For circuit (4), this means that a leakage alarm can 
not be attributed to either of the two sensors just by 
looking at the MiniCASII. To make out the tripping 
sensor without lifting the pump, a measurement of the 
sensor current is necessary. 

Note! MiniCASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

thermal switches fl 
s 

LEAKAGE 

TEMPERATURE 

OSUPPLY 

Mini CASTI 
Values of operation 

I < 3 mA = Overtemp 
3 <I<22mA =OK 

I > 22.mA = Leakage 

General procedure to check the status of the sensors 

1. Close the sensor circuit by connecting the multi - 
meter test leads according to figure above or on 
next page. 

2. From the moment contact is made, observe the 
sensor current for at least 5 seconds (to await a 

possible CLS alarm current). 

3. Switch polarity of the sensor leads (5, 7) and repeat 
steps 1 and 2. 

4. Identify the actual sensor circuit with the help of the 
first page figure and analyse the sensors' status. 

5. In case circuit (4) is used: By using the wrong po- 
larity and delay properties of the CLS, it is possible 
to conclude if a leakage alarm is attributed to the 
CLS or FLS. 

6. To ensure that the polarity is right after the mea- 
surement, restore the connection resulting in the 
largest current. 

Therm sw. +FLS +CLS 
0 mA = Overtemp 

13,3 mA = OK 
36-42 mA = Leakage(0 /5s delay) 
Tolerance 10% 
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To be noted 

A zero current may be the result of a broken sensor 
lead or an open thermal switch. 

A leakage alarm may be cau.sed by a short circuit due 
to pinched sensor leads or a correct leakage signal 
from FLS, FLS10 or CLS. 

Sensor current measurement using ST -1 

T1+ thermal switches -- 
1%330. 

7.1 Therm sw. +FLS +CLS 
0 mA = Overtemp. 

13,3 mA = OK 
36-42 mA = Leakage (0/5s delay) 

- - Tolerance 10% 

Checking earth faults 

Earth faults on the monitoring cores must be checked 
for and avoided as they may cause spurious seal 
leakage indications. Fault finding of this nature should 
only be carried out using a multimeter ohms scale and 
not an insulation tester utilising 500 V or above as a 
test voltage. 

Measure between each sensor lead and earth. Ideally 
the value should be infinite but Mega ohm values are 
acceptable. 

Earth fault measurement 

thermal switches 
11+ 

7 
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Checking the MiniCASII 
The MiniCASII can be checked by using loose sensors 
connected to the sensor output or by simulating the 
sensors using resistors. 

A simple test can be performed with a resistor, for 
example the one enclosed in the delivery package 
(1 kohm): 

Connect the MiniCASII input , 2 and 10 to the correct 
voltage, 24V AC /DC, 120V AC or 230 V AC. 

POWER SUPPLY 
¡ +I 24 V AC /DC, 120 V AC ¡ -1 

and 230 V AC 
2 10 

7* 

SENSOR 12VDC 
OUTPUT 

Simulating normal condition 
Connect a resistor of between 1 kohm to 1,5 kohm to 
the 12 VDC sensor outputs 5 and 7. If a multimeter is 
available it can be connected in series with the resis- 
tor (see fig.) Reset the MiniCASII by shortly connecting 
and disconnecting a lead between outputs 6 and 7. 
Now, the SUPPLY lamp only should be lit. 

1 kohm 

RESET 

Notei MInICASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

Mini CASTI 
Values of operation 

I < 3 mA = Overtemp 
3<I<22mA=OK 

I > 22 mA = Leakage 

The mA reading with a 1 kohm resistor: 12 V / 1000 ohm =12 mA. 

Simulating temperature alarm 

If nothing is connected to the sensor outputs 5 and 7 
(open circuit), the SUPPLY and TEMPERATURE 
lamps are both lit. The current is obviously zero mA. 

POWER SUPPLY 

24 V AC /DC, 120 VAC 
and 930 VAC 

2 10 

MiniCASII 

RESET 

SENSOR 
OUTPUT 

r. 

Simulating leakage alarm 

The leakage condition can be checked by connecting 
a 500 ohm (or less) resistor to the sensor outputs 
5 and 7. It is fine to short circuit the output with the 
multimeter or a jumper. Note that there is a 10 s 

delay' before the LEAKAGE lamp is lit. 
The TEMPERATURE lamp may or may not be lit 
depending on if the MiniCASII has been reset. 

oLEAKAGE 

TEMPERATURE 

oSUPPLY 

Note! MiniCASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

' The MiniCASII 24 V AC /DC has been updated at one occasion. 
Both versions have part no 835857 but are easily distinguished by 
looking at the circuit diagram on the side of the unit. Check the 

- -- delay -of- the -leakage -alarm. -- - - -- - -- - -- - - - - - -- - - 

The original version has a 5 s delay. 

8 

Mini CAS II 

Values of operation 

I < 3 mA = Overtemp 
3<I<22mA=OK 

I > 22 mA = Leakage 

At shod circuit, MiniCASII limits the 
current to 30 mA 

The updated version has a 10 s delay. This version also has an 
improved noise protection. In some cases where noise, generated 
by a variable frequency drive, has made the original version fail, the 
new- version -works, 
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MiniCAS Il supervision relay 

Operational principle: 

Approvals: 

Environment: 

Supply voltage 24 V AC /DC: 

Supply voltage 120 V AC: 
Supply voltage 230 V AC: 
Relay contact rating: 

Voltage to sensor: 

Values of operation:. 

Power supply required: 

OPERATION 

.Leakage: 

Temperature: 

Reset of Temperature Alarm: 

DIMENSIONS: 

PART NOS: 

Current Sensing 

CE, C -UR (covering USA and Canada) and CSA 

-25 to 60 °C (maximum 90% relative humidity) 

20 -30 VAC (50 -60Hz) 
23.5 -30 V DC 
120 V AC (50 -60 Hz) 
230 V AC (50 -60 Hz) 
250 V AC / 5A 

12 V DC +/ -5% 
3mA < I < 22 mA = OK condition 

I < 3 mA = Hightemperature(orinterruption) 
I > 22 mA = Leakage (or short circuit), 10 s delay of alarm 

(I = current measured by Min/CAS 11 ) 

5VA 

Changeover contacts 11-8 Normally closed for interlock 
11 -9 Closes for alarm 

Automatic reset 
Red LED for indication - follows the relay 
Red indication lamp on: Leakage 
Red indication lamp off: No leakage 

Changeovercontacts 1 -3 Closes for interlock when energized 
1-4 Normally closed for alarm 

Manual reset (see below) 
Red indication lamp on: Over temperature 
Red indication lamp off: Normal temperature 

External reset is possible either by connecting terminals 6 -7 with an external 
push button or by interrupting the supply voltage. 

Note, in the 24 V version, Reset is also possible between 6 -2. 

Width 

Height 

Depth 

33 mm 

79 mm 

75 mm 

83 58 57 (24 V AC /DC) 

40 501098 (120 VAC) 

40 501560 (230 V AC) 

9 
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CONNECTIONS 

Leakage alarm will stop the pump 

This installation can be used if the leakage alarm shall 
stop the pump. 

It is recommended if the FLS sensor is used. The FLS 
is detecting liquid in the stator housing, which is criti- 
cal and requires a quick stop of the pump. 

Leakage alarm will not stop the pump (only 
warning) 

This installation can be used if the leakage alarm shall 
not stop the pump but give a warning on the Mini - 
CASII. 

It is recommended if FLS10 in inspection chamber or 
CLS is used. These sensors detect liquid in the in- 
spection chamber (FLS10) and water in the oil (CLS), 
which is less critical than water in the stator housing. 

FLS10 is used in the new midrange pump series, i.e. 
3153, 3171, 3202 and 3301. 

') Fit resistor to avoid short circuit if only thermal contacts are 
to be connected. 

10 

n 

SENSORS IhnR 

( +) ( -) 
POWER SUPPLY 

24V AC /DC, 120V AC and 230 V AC 

RESET 

z io 

MiniCASII 

Clcuits shown 
de- energised 

CONTROL 

CIRCUIT 

HIGH TEMP HIGH STATOR TEMP. 

AUX. RELAY 

PUMP CONTACTOR 

0+. 

PUMP MAIN SUPPLY -04. ' 

Note! MiniCASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

POWER SUPPLY 
24 V AC/DC, 120 VAC and 230 VAC 

O 

CONTROL 
CIRCUIT 

PUMP CONTACTOR 

PUMP MAIN SUPPLY -G 
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FLS stator leakage sensor 
Signal: 

Supply voltage: 

Max. duty temperature: 

Material: 

Physical size, sensor 

Length: 

Width: 

Height: 

Part Number 

8 mA non -alarm current, 
36 mA alarm current 

12 VDC 

90 °C 

Aluminium 

27 mm 

16 mm 

16 mm 

518 89 02 

CLS water in oil sensor 
Trip emulsion: 

Signal: 

Poles: 

Supply voltage: 

Metal parts: 

Sensor surface: 

Max. pressure: 

Test pressure: 

Duty pressure: 

Max. temperature: 

Test temperature: 

Max. duty temperature 

Physical size, sensor 

Length: 

Diameter: 

Thread: 

Part number: 

35% of water in oil 

5.5 mA non -alarm current, 
29mA alarm current 
(5 s delay of alarm) 

2 wires protected with a 
diode (wrong polarity 
connection = 0 mA) 

12VDC(±10 %) 
(brown = +., black = -) 
Acid proof stainless steel 

Glass 

10 MPa 1h 

40 MPa 

2 MPa 

90 °C, 1 h 

115 °C, 1h 

70 °C 

75 mm 

12 mm 

M16 x 1.5, length 15 mm 

505 12 00 

Warning: Sensor body made of glass. 
Handle with care. 

11 

FLS10 inspection chamber sensor 
Signal: 10 mA non -alarm current, 

28 mA alarm current 

Supply voltage: 12VDC 

Max. duty temperature: 90 °C 

Material: Stainless steel and 
nitril rubber 

Physical size, sensor 

Length: 

Diameter: 

Thread: 

Part number 

44 mm 

22 mm 

M12 x 1, length 9 mm 

6630400 
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4? ITT 

What can ITT Water & Wastewater do for you? 

Integrated solutions for fluid handling are offered by ITT Water & Wastewater as a 

world leader in transport and treatment of wastewater. We provide a complete range 

of water, wastewater and drainage pumps, equipment for monitoring and control, 

units for primary and secondary biological treatment, products for filtration and 

disinfection, and related services. ITT Water & Wastewater, headquartered in 

Sweden, operates in some 140 countries across the world, with own plants in Europe, 

China and North and South America. The company is wholly owned by the ITT 

Corporation of White Plains, New York, supplier of advanced technology products 
and services. 

www.ittwww.com 

BANITAIRE® 

ITT Water & Wastewater AB Visiting address: 

SE -291 02 Kristianstad Industrigatan 50 

Sweden Kristianstad 

Sweden 

WEDECCI 

tel +46- 44-20 59 

59 

00 

01 
z'- 

Fax +46 -44 -20 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gil 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

CONTACTORS 

Sprecher & Schuh - CA7- 23- 10- 240VAC c/w CS7 -PV20 - Line/Bypass Contactor 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
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P .. current range 
.. dimensions 

flexibility 

Series CA7 Contactors 
Controls Motors 

to 60HP ( @460/575V) 

Coil terminals are field- reversible! 
Mount a motor circuit controller on top or 

an overload relay on bottom 

Auxiliary contacts may be mounted 
on front and/or sides of contactor 

All CA7 contactors are designed, tested 
and can be selected for Type 1 and 

Type 2 Coordination 

Auxiliary contacts are "mechanically 
linked" with CA7's main contacts - 

a requirement in safety circuits 

Compact dimensions mean less 
panel space and lower cost 

Universal accessories fit all CA7 

contactors - leaving you with less 
inventory and more flexibility! 

As Little as 
45mm Wide 

Reduces Mechanically 
Panel Space Linked Auxiliaries 

Compact dimensions with maximum performance! Our CA7 
contactors control motors up to 60HP, in frame sizes ranging 
from 45mm (1 -3/4 ") to a maximum of 72mm (2 -3/4 ") wide. 

Because of its modular design, CA7 is flexible and easy to use. 
All CA7 contactors use the same accessories, reducing the need 
to stock additional inventory. They are also mechanically and 
electrically compatible with Sprecher + Schuh's CEP7 electronic 

As little as 45mm (1 -3/4 ") wide 

Dual -terminal technology maximizes 
wiring options and termination reliability 

9 -85A range covers more than 90% 
of all industrial applications 

Protects against manual operation 

and accidental contact with live parts 

Dimensionally compatible with 
KT7 motor circuit controller and 

CEP7 electronic overload relay 

Label your contactor for easy identification 

IEC design provides a more precise fit 
to your application - save money by 

buying only what you need 

overload relay and KT7 motor circuit controller. This provides 
easy, clean installation for a variety of motor starter applications. 

Whether part of a system or for individual use, the CA7 is the 
right contactor for the job. 

ISprecher+ Schuh 
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 ' C®ntìctrs 

Save space, save money 
The CA7 contactor series includes ten contactors within four frame 

sizes. The two smallest sizes house capacities up to 25HP ( @460V) 

and 30HP ( @575V). They measure only 45mm (1 -3/4 ") in width! 

Even the largest of the contactors - the CA7 -85, controlling motors 
to 60HP - measures only 72mm (2 -3/4 ") wide. The space you save 

with CA7 translates to smaller panels and lower cost. 

Maximum flexibility 
The CA7 contactor is designed for 

ultimate flexibility. Coil terminals can 
be supplied on the top or bottom, and 
are field- reversible to suit individual 
wiring needs. Auxiliary contacts can 
be mounted on the top and sides, for 

the most efficient use of panel space. 
In reversing applications where space 

may be tight, the mechanical interlock 
has a built -in auxiliary to save room. 

Field -reversible coil terminals 
provide additional flexibility 

CA7 Selected Technical Data 

.. 
11 

Dual terminal technology pro- 
vides additional wiring options, 
as well as increased reliability and 
a faster wiring process. 

Dual wiring terminals speed installation 

State -of- the -art technology 
CA7 contactors utilize the latest design technology. Combined 
with Sprecher + Schuh's CEP7 solid state electronic overload 
relay, the CA7 becomes the most accurate and reliable motor 
starter available. Mechanically linked contacts provide safety for 

all applications. In addition, snap -on electronic timers and a PLC 
interface are also available. 

Modular design 
The CA7 contactor series in- 

cludes universal accessories to fit 

every frame size. This provides 
incredible flexibility, and elimi- 
nates the need to purchase 
size -specific components. 

4 
- 

Because of their modular design, 
CA7 contactors are easily joined 

to form complete starter combinations. The CA7 is specially 

designed for electrical and mechanical compatibility with our 
overload and motor circuit controllers. 

I 

Sprecher + Schuh US Division Headquarters 
15910 International Plaza Dr., Houston, TX 77032 
Tel: (281) 442 -9000; Fax: (800) 739 -7370 
www.ssusa.cc 

Publication No: F-CA7-a1 10/02 

Sprecher + Schuh Canadian Division 

3610 Nashua Dr., Unit 10, Mississauga, Ontario L4V 112 

Tel: (905) 677 -7514; Fax: (905) 677 -7663 
www.sscdn.cc 

See Sprecher + Schuh's 
general catalog for 
complete information and 
pricing on CA7 contactors. 

sprecher+ 
'I schuh 
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(-1 Schuh 
er+ Technical Information 

Technical Data 

Series RZ7-FE Electronic Timing. Relays 

Setting Accuracy 

Repeatability 

Tolerance 

RZ7 -FE With 
NO Contact I 

±5% of the time range final value (tr.) 

I 

SPDT Contact 
RZ7=FE With 

t-1% of the time range final value (tom) 

by voltage: ±0.01 %/%AU by voltage: ±0.001%/0/0,611 
by temperature: ±0.25%/°C by temperature: ±0.025%/°C 

Supply 
Supply Voltage 

Voltage Tolerance 

Power Consumption 

Timer Energized 

24 AC or DC and 110...240VAC, 50/60Hz 24...48VDC and 24...240VAC, 50/60 Hz 

-15%/+20% (DCI, -15%/+10% (AC) 

0.5W at 24VDC, 9VA at 240VAC 0.5W at 24VDC, 5VA at 240VAC 

100% 

Recovery lime 250ms 100ms 

Voltage Isolation - s3Oms without reset (supply voltage). 

Cable length (supply voltage control) max. 100 meters (300 ft.) max. 250 meters (700 ft.) 

Pulse Control (B1) 

Impulse Duration a250ms a50ms (AC), a30ms (DC) 

Input Voltage supply voltage range 

Input Current 

Cable Length 

Outputs 

Contact Type 

Switching Capacity 

Short Circuit Resistance 

Dielectric Withstand Voltage (contact to coil) 

Life 

1mA 

max. 250 meters without parallel load between Bt and A2 

max. 50 meters with load ( <3 la between 81 and A2 

1 N.O. contact 

Voltage: 

Current 

Power: 

according to IEC 947 -5 -1: 

according to ÚL508: 

1 Form C -SPDT contact 

250VAC 

5A (Resistive, AC1) 

1250VA 

1A/250VAC (inductive load, AC14) 

1A/24VDC (inductive load, DC13) 

1A/300VAC (D300) 

6A gL (fast blow fuse) 

4000V 

mechanical: 20 million operations 

electrical operations: 

State Indicator 

General Characteristics 
Insulation Characteristics 

1 LED I 

0.4 Mil. at 1 N250VAC, coscp =1 
0.4 Mil. at 0.5A/250VAC, cosq = 0.4 

0.4 Mil. at 1A/24VDC, resistive 

1 bi -color LED (Supply = green; Relay = red) 

2 kVAC/50Hz test voltage according to VDE 0435 
and 4kV 1.2/50µ surge voltage according o IEC 947 -1 between all inputs and outputs 

EMC Interference Immunity The following requirements are fulfilled: 
Surge capacity of the supply voltage 
according to IEC 1000 -4 -5: Level 3 (Al -A2)110...240VAC, 
according to IEC 1000 -4 -5: Level 2 (A3 -A2) 24V AC/DC. 
Burst according to IEC 1000 -4 -4: Level 3. 
ESD discharge according to IEC 1000 -4 -2: Level 3. 

The following requirements are fulfilled: 
Surge capacity of the supply voltage 
according to IEC 1000 -4 -5: Level 3. 
Burst according to IEC 1000 -4 -4: Level 3. 
ESO discharge according to IEC 1000 -4 -2: Level 3. 

EMC/Emission 

Safe Isolation 

Climatic Withstand 

Vibration Resistance 

Shock Resistance 

Protection Class 

Weight 

Approvals/Standards 

Ambient Temperature 

electromagnetic fields according to EN 55 022: Class B 

according to VDE 106, Part 101 

56 cycles (24h) at 25...40 °C and 95% relative humidity according to IEC 68 -2 -30 and EC 68 -2 -3 

4g In 3 axis at 10...500Hz, test FC according to IEC 68 -2 -6 

50g according to IEC 68 -2 -27 

Enclosure: IP40 Terminal: IP20 

Standard 

60g 60g 

UL, C -UL, CE 

Open: -25 °C...+60 °C 

Enclosed: -25 °C...+45 °C 

Storage: -40 °C... +85 °C 

EN 60947 -1, EN 60947 -5 -1, EN 50081 -1, IEC 947, UL 508, CSA 22.2 

UL, C -UL, Germanischer Uoyd, CE 

Discount Schedule B G55 

RZ7-FE 
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RZ7-FE 

I sp_re hher+ 
sch uh 

Data (continued) 

Technical Information 

Series RZ7 -FE Electronic Timing Relays 

RZ7 -FE With I 

NO Contact 1 

RZ7 -FE With 1,41 

SPOT Contact 

General Characteristics (continued) 

Connections Screw terminals: 

Rated tightening torque: 

Wire size: 

Finger protection: 

Mounting 

Disposal 

M3 for Pozidrive No: 1, Phillipsa nd slotted screws No: 3, suitable for power screwdriver 

0.8Nm (max. i.ONm) [8.8 lb -in) 

Cross- sections of 1 x 0.5mm2...2 x 1.5mm' (solid) or 2 x 1.5mm2 (stranded with sleeve) 

AWG 20...14 

according to VDE 0106 

Snap -on mounting on 35mm DIN -rail 

Side mounting on cA7 /CA4 contactors and CS7 /CS4 relay s(with dovetail joint) 

Screw fixing by Panel Mount and two screws (M4) - [surface mounting in any position] 

Synthetic materials without dioxin according to EC /EFTA- Notification No: 93/0141/D 

Electrical contacts contain cadmium 

RZ7 Relative Scale Setting Knob 
Series RZ7 Timing Relays have a "relative scale" setting knob numbered 
0 to 1.0. Think about this as 0 to 100% of the relay's built -in time range. 

Example: To set an RZ7 -FE timing relay (with a 0.05 to 1 minute range) 

to activate after 25 seconds: 

1) Divide the desired activation time (25 seconds) 

by the maximum time limit of the relay 

(60 seconds). 

25 +60 =.416 

2) Rotate the setting knob to just past the .4 mark 

, 
1 

G56 Discount Schedule B 
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s ch h er+ n s u 
Electronic Timing Relays 

Dimensions 

Series RZ7-FE 

Series RZ7 -FE Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

k k 

ott 

O 

k 'k' 

17.5 r 

43 

Panel Mount Adaptor (26.506.221 -01) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

13 
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2 

5,5 
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schuh 

Technical Data 

Technical Information 

Series RZ7 -FS Electronic Timing Relays 

Timing Characteristics (according to VDE 0435, Part 2021) 

Timing ranges for 

RZ7- FSM -A, B, C, D, E, F, I, & L 

RZ7 -FSH 

ti 

RZ7-FSO 

Setting accuracy 

Repeatability 

Tolerance 

Power Supply 

Supply voltages 

(1s) 

(3s) 

' (los) 

(l mn) 

(3mn) 

(10mn) 

(1h) 

(3h) 

(10h) 

(60h) 

(2.5s) 

(10s) 

(80s) 

(10mn) 

x5% of full scale value 

x0.2% of the setting values 

Voltage: x0.001 %/%AU 

Temperature: x0.025%/ °C 

0.05...1 sec 

0.15...3 sec 

0.5...10 sec 

0.05...1 min 

0.15...3 min 

0.5...10 min 

0.05...1 hour 

0.15...3 hours 

0.5...10 hours 

3...60 hours 

0.15...2.5 sec 

0.5...10 sec 

4...80 sec 

0.5...10 min 

Voltage tolerance 

Power consumption 

Time energized 

Reset time 

Voltage interruption 

Input Impedance 

Cable length 
(supply voltage control) 

24...48VDC and 24...240VAC, 50/60Hz 

(dual voltage) 

12VDC 

24...240V AC or DC (universal voltage) 

346...440VAC,50 /60Hz 

AC: -15 %... +10% 

DC: -20 %... +20% 

AC: 5VA at 240V 

DC: 0.5W at 24V 

100% 

50ms 

s20ms without reset (supply voltage) 

Relay On: 3k -13k ohms 
Relay Off: 0.7k -4k ohms 

250 meters (800 IL) max. 

Pulse Control (B1) 

Impulse duration 

Input voltage 

Input current 

Max. Leakage Current 

Cable length 

a 50ms (AC), a 30ms (DC) 

Supply voltage range 

1mA 

400 micro Amps 

max. 250 m (800 ft.) without parallel load 

between B1 & A2 

max. 50 m (160 ft.) with load (<3kQ) between 

B1 & B2 

Outputs 

Type of outputs 

Maximum admissible 

operating voltage 

Dielectric Coil to contact Withstand 

Voltage 

Switching capacity 

Current (AC1) 

Power. 

Short circuit resistance 

Relay contacts: hard silver 

Alternating current 440VAC 

5,000 V 

8A (5A for RZ7 -FSO) 

2000VA 

according to 1EC947-5-1: 

3A/44OVAC (inductive load, AC14) 

3A250VAC (inductive load, AC15) 

1A/24VDC (inductive load, DC13) 

according to UL 508: 

1.5A/250VAC (8300) 

3A/12OVAC(8300) 

10 A gL (fast blow fuse) 

Life expectancy (electrical) 

Life expectancy (mechanical) 

4 million ops. at 1 A250VAC, cosy = 

0.2 million ops. at 6A/250VAC, cosy =1 

1.5 million ops. at 1 A/250VAC, cosy = 0.3 

0.3 million ops. at 3A250VAC, cosy = 0.3 

0.5 million ops. at 6A/24VDC, resistive ' 

2 million ops. at 4A/24VDC, resistive 

2 million ops. at 0.2A/230VDC, resistive 

1 million ops. at 0.4A/24VDC, L/R = 20ms 

1 million ops. at 0.2A/110VDC, t1R = 20ms 

1 million ops. at 0.1A/230VDC, L/R = 20ms 

30 million operations 

General Data 
Insulation Characteristics 

2 kVAC/50 Hz test voltage according to VDE 0435 
and 6 kV 1.2/50 tas surge voltage according to IEC 

947 -1 between all inputs and outputs 

EMC/Interference Immunity Performance of following requirements: 

- Surge capacity of the supply voltage 
according to IEC1000 -4 -5:4 kV 1.2/50 ps 

- Burst according to IEC 1000 -4 -4: 6 kV/ 6 /50ns 
- ESD discharge according to IEC 1000 -4 -2: 

- Contact 8 kV, air 8 kV 

- Electromagnetic HF field according to IEC 801 -3 

and conducted electromagnetic HF signal 

according to IEC 801 -6: Level 3 

EMC/Emission 

Safe isolation 

Climatic withstand 

Vibration resistance 

Shock resistance 

Protection dass 

Electromagnetic fields according to EN 55 022: 

Class B 

According to VDE 106, part 101 

56 cycles (24h) at 25...40 °C and 95% relative 

humidity according to IEC 68 -2 -30 and IEC 68 -2 -3. 

4 g in 3 axis at 10...500 Hz, test FC according 

50 g according to IEC 68 -2 -27 

Enclosure: IP40 

IP30 (single function) 
Terminal: IP20 according to IEC 947 -1 

Weight 100g 

Approvals/Standards UL, C -UL up to 240VAC, Germanischer Lloyd, CE 

Ambient temperature 

Connections Screw terminal - M3.5 for Pozidrive No.2, Phillips and slotted screws 

No.2 suitable for power screwdriver. 

Rated tightening torque - 0.8 Nm (max. 1.2 Nm) - [8.8 lb -in] 
Wire Size - Dual- chamber system for terminal cross -sections 

of 1 x 0.5mm2 (solid) or 2 x 2.5mmt (flexible with 

sleeve), AWG 20...14. 

Finger Protection - According to VDE 0106 

Open: -25 °C... +60 °C 

Enclosed: -25 °C... +45 °C 

Storage -25 °C... +85 °C 

Mounting 

Relays 

Disposal 

Standards 

- Snap -on mounting (35mm DIN -rail) 

- Side mounting on CA7 /CA4 contactors and 

CS7 /CS4 with dovetail joint [surface mounting in 

any position] 
- Screw fixing by Panel Mount Adapter and two 

screws (M4) [surface mounting in any position] 

Synthetic material without dioxin according to EC/ 

EFTA notification No. 93/0141/D. Electrical contacts 
contain cadmium. 

EN 60947-1, EN 60947-5-1, EN 50081-1, IEC 947, 

UL 508. CSA 22.2 ' 

RZ7 Relative Scale Setting Knob 
Series RZ7 Timing Relays have a "relative scale" setting knob numbered 0 to 1.0. Think about 

this as 0 to 100% of the relay's built -in time range. Example. To set an RZ7 -FS timing relay 

(with a 0.05 to 1 minute range) to activate after 25 seconds. 

1) Divide the desired activation time (25 seconds) 

by the maximum time limit of the relay (60 
seconds). 

25 +60' ='.416 

2) Rotate the setting knob to just past the .4 mark. 

Discount Schedule B G47 
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I s er+ Dimensions 

Series RZ7 -FS Electronic Timing Relays 

Diménsions 

Series RZ7 -FS Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

22.5 96 

RZ7 -FS (1 SPOT contact) 

22.5 96 

101 

109 . 

RZ7 -FS (2 SPOT contacts) 

Panel Mount Adaptor (26.506.221 -01) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

G48 Discount Schedule B 
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SENSORS 

Vegawell - 72.xxAA4X1DHL c/w VEGADIS 12 DIS12.XBXW - Wet Well Sensor 

SUPPLIED BY: VEGA AUSTRALIA PTY. LTD. 
HEAD OFFICE & SERVICES 
398 THE BOULEVARDE 
(PO BOX 3272 KIRRAWEE DC) 
(KIRRAWEE NSW 2232 

PHONE: GRAEME CORDER (Bris Manager) 0407 272 242' 
E -MAIL: g. corder@au. vega. com 

Endress & Hauser - Prosonic FMU90- R12CB111AA1A c/w FDU92 -RG2A - Wet Well Sensor 

SUPPLIED BY: ENDRESS & HAUSER AUSTRALIA PTY LTD 
UNIT8, 277 LANE COVE RD, 

NORTH RYDELINK BUISNESS PARK, MORTH RDYE NSW 2113 
PHONE: ( +612) 8877 7000 
FAX: ( +612) 8877 7099 
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Note safety instructions for Ex applications 
Please note the Ex specific safety information which you will find on our homepage www.vega.com\services \downloads and 

which cornes with each instrument. In hazardous areas you should take note of the appropriate regulations, conformity and 
type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe 
circuits. The permissible electrical values are stated in the certificate. 

2 Hydrostatic - Level measurement 
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Description of the measuring principle 

1 Description of the measuring principle 

Measuring principle 
VEGAWELL 72 pressure transmitters work according to the hy- 
drostatic measuring principle, which functions independently of 
the dielectric properties of the product and is not influenced by 
foam generation. 

The sensor element of VEGAWELL 72 is the dry ceramic- capaci- 
tive CERTEC® measuring cell. Base element and diaphragm 
consist of high purity sapphire -ceramic ®. 

The hydrostatic pressure of the product causes via the diaphragm 
a capacitance change in the measuring cell. This capacitance 
change is converted into an appropriate output signal. 

Fig. 1: Configuration of the CERTEC® measuring cell with VEGAWELL 72 

1 Diaphragm 
2 Glass soldering connection 
3 Basic element 

The advantages of the CERTEC® measuring cell are: 
very high overload resistance 
no hysteresis 
excellent long -term stability 
completely flush mounting 
good corrosion resistance 
very good abrasion resistance 

Wide application range 

VEGAWELL 72 is suitable for level measurement in deep wells 
and ballast tanks as well as for gauge measurement in open 
flumes. Typical media are drinking water and waste water as well 
as abrasive substances. All signal outputs are available in 
4 ... 20 mA and 4 ... 20 mA/HART. 

In the 4 ... 20 mA version, a temperature sensor PT100 is option- 
ally integrated in the transducer. The resistance value can be 
measured via the wires of the suspension cable. 

Hydrostatic - Level measurement 3 
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Type overview 

2 Type overview 

Measuring cell: 

Products: 

Process fitting: 

Material, process fitting: 

Material, suspension cable: 

Material, transmitter. 

Diameter, transmitter. 

Measuring range: 

Process temperature: 

Deviation in characteristics: 

Signal output: 

Remote adjustment/ 
indication: 

VEGAWELL 72 

111, 

CERTEC® 

Drinking water and waste water 

Straining clamp, threaded connection, thread, flange 

316L, PVDF, PA 

PE, PUR, FEP 

316L, PE- coating, PVDF 

depending on material min. 32 mm 

0 ... 0.1 bar up to 0 ... 25 bar 

-20 ... +100 °C ( -4 ... +212 °F) 

<0.25 %, <0.1 % 

4 ... 20 mA, 4 ... 20 mA/HART 

VEGADIS 12 (4 ... 20 mA/HART) 

CO o o 

j / 
CO 

4 Hydrostatic - Level measurement 
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Mounting instructions 

Mounting instructions 

Installation location 
The following illustration shows a mounting example for VEGA- 
WELL 72. The VEGA price list contains.suitable mounting brack- 
ets under the section Accessories. With these parts, standard 
mounting arrangements can be realised quickly and reliably. 

Fig. 2: Version with closing screw in a pump shaft 

VEGAWELL 72 must be mounted in a calm area or in a suitable 
protective tube. This prevents lateral movement of the transmitter 
and the resulting corruption of measurement data. 

CO 

CO 0 
`$, c 

Note: 
As an alternative, we recommend using the instrument 
holder from the line of VEGA accessories, article no. 
BARMONT.B, to fasten the transmitter. 

The suspension cable contains apart from the connection cables 
and the suspension wire also a capillary for atmospheric pressure 
compensation. All versions can be shortened on site. 

With VEGAWELL 72, the electronics is completely integrated in 

the transmitter. The cable end can be looped directly into the dry 
connection compartment The pressure compensation is then 
carried out via the filter element of the capillaries. 

Note: 
For connection of VEGAWELL 72 - 4 ... 20 mA, the 
breather housing VEGABOX 01 is recommended. 
For connection of VEGAWELL 72 - 4 ... 20 mA/HART, 
the adjustment/indication VEGADIS 12 is recommen- 
ded. 

Both connection units contain a high -quality ventilation filter and 
terminals. A protective cover is optionally available for use out- 
doors. 

Mounting versions 
The following illustrations show the different mounting versions 
depending on the instrument type and version. 

Mounting with straining clamp 

Fig. 3: Straining clamp 

1 Suspension cable 
2 Suspension opening 
3 Clamping laws 

Mounting with threaded connection 

Fig. 4: Threaded connection 

1 Suspension cable 
2 Seal screw 
3 Cone sleeve 
4 Seal cone 
5 Threaded connection 
6 Seal ring 

Mounting with housing and thread 

Fig. 5: Plastic housing with threaded socket GI N A 

1 Housing 
2 Seal 
3 Thread 

Hydrostatic - Level measurement 5 
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Electrical connection 

4 Electrical connection 

4.1 General requirements 
The voltage supply range can different depending on the instru- 
ment version. Detailed specifications are listed in the 'Technical 
data". 

Take note of country- specific installation standards (e.g. the VDE 
regulations in Germany) as well as prevailing safety regulations 
and accident prevention rules. 

G c In hazardous areas you should take note of the appro- 
priate regulations, conformity and type approval certifi- 
cates of the sensors and power supply units. 

4.2 Voltage supply 
Power supply and current signal are carried over the same two - 
wire connection cable. The requirements on the power supply are 
stated in the Technical data of this Product Information manual. 

VEGA power supply units VEGATRENN 149AEx, VEGASTAB 
690, VEGADIS 371 as well as VEGAMET signal conditioning 
instruments are suitable for voltage supply. With these instru- 
ments, a reliable separation of the supply circuit from the mains 
circuits is ensured according to DIN VDE 0106 part 101 for VE- 
GAWELL 72. 

4.3 Connection cable 
In general 
An outer diameter of 5 ... 9 mm ensures the seal effect of the cable 
entry. If electromagnetic interference is expected, screened ca- 
ble should be used for the signal lines. 

The sensors are connected with standard two -wire cable without 
screen. 

G c In Ex applications, the corresponding installation regu- 
lations must be noted for the connection cable. 

4.4 Cable screening and grounding 
The cable screen must be connected on both ends to ground 
potential. 

If potential equalisation currents are expected, the connection on 
the evaluation side must be provided via a ceramic capacitor (e.g. 
1 nF, 1500 V). 

4.5 Wiring plan, VEGAWELL 72 - 4 ... 20 mA 
Direct connection - 4 ... 20 mA 

Fig. 6: Wire assignment suspension cable 

1 brown ( +): to power supply or to the processing system 
2 blue ( -): to power supply or to the processing system 
3 yellow to processing of the integrated PT100 (option) 
3 white: to processing of the integrated PT100 (option) 
4 Screen 
5 Breather capillaries with filter element 

Connection via plastic housing - 4 '... 20 mA 

L 

Fig. 7: Terminal assignment of the plastic housing 

1 To power supply or to the processing system 
2 To processing of the integrated PT100 (option) 

6 Hydrostatic - Level measurement 
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Electrical connection 

Connection via VEGABOX 01 - 4 ... 20 mA 

Zum Anschuss an 
Fes connection to 

Druckmessumtormer mit 
pressure transmitters with 

analogem Ausgangssignal 

Fig. 8: Terminal assignment VEGABOX 01 

1 To power supply or to the processing system 
2 Control instrument (4 ... 20 mA measurement) 
3 To processing of the integrated PT100 (option) 

4.6 Wiring plan, VEGAWELL 72 - 4 ... 20 mA/ 
HART 

Direct connection -4 ... 20 mA/HART 

Connection via plastic housing - 4 ... 20 mA/HART 

Z3 

Fig. 10: Terminal assignment plastic housing 

1 Power supply and signal output 

Connection via VEGADIS 12 

Fig. 9: Wire assignment suspension cable 

1 brown ( +): to power supply or to the processing system 
2 blue ( -): to power supply or to the processing system 
3 yellow. is only required with VEGADIS 12, otherwise connect to minus or with 

VEGABOX 01 to terminal3 
4 Screen 
5 Breather capillaries with filter element 

Fig. 11: Terminal assignment VEGADIS 12 

1 Power supply and signal output 
2 Control instrument (4 ... 20 mA measurement) 

Hydrostatic - Level measurement 7 
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Operation 

5 Operation 

5.1 Overview 
4 ... 20 mA 
VEGAWELL 72 - 4 ... 20 mA has no adjustment options. 

4 ... 20 mA/HART 
VEGAWELL 72 - 4 ... 20 mA/HART can be adjusted with the 
following adjustment media: 

Indication/Adjustment VEGADIS 12 

Adjustment software according to FDT /DTM standard, e.g. 
PACTwareTM and PC 

Hart handheld 

5.2 Adjustment with VEGADIS 12 

VEGADIS 12 
VEGADIS 12 is connected directly to the connection or suspen- 
sion cable of VEGAWELL 72 -4 ... 20 mA/HART. It is looped into 
the supply and signal circuit and requires no separate external 
energy. 

Fig. 12: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 1 +) key change value 
3 (.j key change value 

5.3 Adjustment with PACTwareTM 

Connecting the PC to the signal cable 

Fig. 13: Connection of the PC to VEGADIS 12 or to the communication resistance 

1 PC with PACTware TM 

2 RS232 connection 
3 VEGACONNECT3 
4 Communication resistor 250 Ohm 
5 Power supply unit 

Necessary components: 
VEGAWELL 72 
PC with PACTwareTM and suitable VEGA DTM 
VEGACONNECT 3 with HART adapter cable 
HART resistance approx. 250 Ohm 
Power supply unit 

Note: 
With power supply units with integrated HART resist- 
ance (internal resistance approx. 250 Ohm), an addi- 
tional external resistance is not necessary (e.g. VEGA- 
TRENN 149A, VEGADIS 371, VEGAMET 381/624/625, 
VEGASCAN 693). In such cases, VEGACONNECT. 3 

can be connected parallel to the 4 ... 20 mA cable. 
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Technical data 

6 Technical data 

General data 
Materials, wetted parts 
- Transmitter 
- Protective cover 
- End cap for deep well version 
- Diaphragm 
- Measuring cell seal 
- Suspension cable 
- Connection tube 
- Straining clamp 
- Threaded connection 
- Socket on the plastic housing 
- Process fitting/cable outlet 
- Flange 

Materials, non -wetted parts 
- Plastic housing 
- type label support on cable 
- transport protection net 

Weights 
- Basic weight 
- Suspension cable 
- Straining clamp 
- Threaded connection 
- Connection tube (max. 4.5 m/14.8 ft) 
- Plastic housing 

316L, Titanium, PVDF, 316L with PE coating 
PA, PE 
316L 
sapphire ceramic® (99.9 % oxide ceramic) 
FKM (FDA and KTW approved, e.g. Viton ®), FFKM (e.g. Kalrez® 6375) 
PE (FDA and KTW- approved), FEP, PUR 
316L 
1.4301 

316L, PVDF 
PA 
316L 
316L, PPH 

plastic PBT (Polyester) 
PE hard 
PE 

0.8 kg (1.7 lbs) 
approx. 0.1 kg/m (0.07 lbs/ft) 
approx. 0.2 kg (0.4 lbs) 
approx. 0.4 kg (0.9 lbs) 
approx. 1.5 kg/m (1 lbs/ft) 
approx. 0.8 kg (1.8 lbs) 

Output variable 

4 ... 20 mA 
Output signal 

Resolution 
Fault signal 
Rise time 

4 ... 20 mA/HART 
Output signal 

Resolution 
Fault signal 
Current limitation 
Rise time 
Load 
Integration time 

4 ... 20 mA 

6 µA 
>22 mA 
70 ms (ti: 0 s, 0 ... 63 %) 

4 ... 20 mA/HART 

6 µA 
>22 mA; 3.6 mA (adjustable via PACTwareTM) 
20.5 mA 
70 ms (ti: 0 s, 0 ... 63 %) 
see load diagram under Power supply 
0 ... 999 s, adjustable 

Input variable 
Parameter 
Measuring ranges 

Turn down 
- recommended 
- max. 

Level 
see product code 

1:10 
1:30 

Reference conditions and actuating variables (similar to DIN EN 60770 -1) 

Reference conditions according to DIN EN 61298 -1 

- Temperature 
- Relative humidity 
- Air pressure 
Determination of characteristics 
Characteristics 
Calibration position 
Influence of the installation position 

+18 ... +30 °C ( +64 ... +86 °F) 
45 ... 75 % 
860 ... 1060 mbar /86 ... 106 kPa (12.5 ... 15.4 psi) 
Limit point adjustment according to DIN 16086 
linear 
upright, diaphragm points downward 
depending on the isolating diaphragm version 
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Technical data 

Deviation in characteristics 2) 

Deviation in characteristics <0.25 % 
- Turn down 1:1 <0.25 % 
- Turn down up to 1:5 <0.3 % 

- Turn down up to 1:10 <0.4 % 

Deviation in characteristics <0.1 % 
- Turn down 1:1 <0.1 % 

- Turn down up to 1:5 <0.1 % 

- Turn down up to 1:10 <0.15 % 

Influence of the ambient temperature 
Average temperature coefficient of the zero signal, accuracy class 0.13) 

- Turn down 1:1 0.05 %/10 K 

- Turn down up to 1:54) 0.1 %/10 K 

- Turn down up to 1:105) 0.15 %/10 K 

Long -term stability 
Long -term drift of the zero signal°)') <0.1 %/2 years 

Ambient conditions 
Ambient temperature 
- Suspension cable PE -40 ... +60 °C (-40 ... +140 °F) 
- Suspension cable PUR, FEP -40 ... +85 °C (-40 ... +185 °F) 

Storage and transport temperature -20 ... +100 °C (-4 ... +212 °F) 

Process conditions 
Calibration position 
Influence of the installation position 
Vibration resistance 

Process pressure 
Process pressure, transmitter 
- with meas. ranges 0.1 bar (1.5 psi) or 0.2 bar (2.9 psi) 
- with meas. ranges from 0.4 bar (5.8 psi) 

Pressure stage, process fitting 
- Threaded connection 
- Thread 

Product temperature 
Product temperature, suspension cable /seal meas. cell 
- PENiton 
- PURNiton 
- FEP /Kalrez 

Product temperature, connection tube/seal meas. cell 
- Viton 

Product temperature, transmitter protection/seal meas. cell 
- PVDF /Kalrez 
- PENiton 

upright, diaphragm points downward 
<0.2 mbar /20 Pa (0.003 psi) 
mechanical vibrations with 4 g and 5 ... 100 Hz3) 

max. 15 bar (218 psi) or max. 20 bar (290 psi)B) 

max. 25 bar (363 psi)10) 

316L PN 3, PVDF PN 511) 

316L PN 25, PVDF unpressurized 

-20 ... +60 °C (-4 ... +140 °F) 
-20 ... +80 °C ( -4 ... +176 °F) 
-10 ... +80 °C ( +14 ... +176 °F) 

-20 ... +80 °C (-4 ... +176 °F) 

-10 ... +60 °C ( +14 ... +140 °F) 
-20 ... +60 °C (-4 ... +140 °F) 

Relating to the nominal measuring range, incl. hysteresis and repeatability, determined according to the limit point method. 
Deviation of characteristics <0.1 % as well as Turn down 1:5 and 1:10 only with 4 ... 20 mA/HART version 
In the compensated temperature range of 0 ... +80 °C ( +32 ... +176 °F), reference temperature 20 °C (68 °F). 
Only with version 4 ... 20 mA/HART. 
Only with version 4 ... 20 mA/HART. 
Similar_to DIN 16086, DINV 19259 -1 and_IEC 60770 -1. 
According to IEC 60770 -1, relating to the nominal measuring range. 
Tested according to the regulations of German Uoyd, GL directive 2 
Limited by the gauge pressure resistance of the measuring cell. 
Limitation by the pressure -tightness of the cable connection. 
Limited by the gauge pressure resistance of the measuring cell. 
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Technical data 

Electromechanical data 

Suspension cable 
- Configuration 

- wire cross section 
- wire resistance 
- Tensile strength 
- Max. length 
- Min. bending radius 
- Diameter 
- colour (non - Ex/Ex) - PE 
- colour (non -Ex/Ex) - PUR, FEP 
Cable entry, plastic housing or VEGABOX 01NEGADIS 12 

Screw terminals 

four wires, one suspension cable, one breather capillary, screen braiding, 
foil, mantle 
0.5 mm2 
< =0.036 Ohm/m 
> =1200 N (270 pound force) 
1000 m (3280 ft)121 

25 mm (with 25 °C/77 °F) 
approx. 8 mm (0.3 in) 
black/blue 
blue/blue 
1 x cable entry M20x1.5 (cable -0 5 ... 9 mm), lx blind stopper 
M20x1.5 
for wire cross section 1.5 mm2, screen up to 4 mm2 

Voltage supply 
Supply voltage 
- Non -Ex instrument 

- EEx is instrument 

Permissible residual ripple 
- <100 Hz 
- 100 Hz ... 10 kHz 

Load 

CO 
N 
o 1 HART load 
ó 2 Voltage limit Ex instrument 

3 Voltage limit non -Ex instrument 

o 
°o 12) With VEGADIS 12: 200 m (656 ft). 

12 ... 36VDC 
12 ... 29 V DC 

U.. <1 V. 

U6. <10 mV 
see diagrams 

Fig. 14: Voltage diagram 4 ... 20 mA 

1 Voltage limit Ex instrument 

2 Voltage limit non-Ex instrument 

Fig. 15: Voltage diagram 4 ... 20 mA/HART 
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Technical data 

Electrical protective measures 
Protection 
- Transmitter IP 68 (25 bar) 
- Plastic housing IP 65 
- VEGABOX 01, VEGADIS 12 IP 65 
Overvoltage category III 

Protection class III 

Approvals") 
ATEX ATEX II 2G EEx is IIC T6 
IEC IEC Ex is IIC T6 
PTB Ex -Zone 2 

Ship approvals GL, LRS, ABS, CCS, RINA, DNV 

Others WHG 

CE conformity 
EMC (89/336/EWG) Emission EN 61326: 1997/A1: 1998 (class B), susceptibility EN 61326: 

1997/A1: 1998 
LVD (73/23/E WG) EN 61010 -1: 1993 

Environmental instructions 
VEGA environment management system's) certified acc. to DIN EN ISO 14001 

'3) Deviating data in Ex applications: see separate safety instructions. 
") You can find detailed information under www.vega.com. 
's) You can find detailed information under www.vega.com. 
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Ì 

Dimensions 

7 Dimensions 

VEGAWELL 72 - 4 ... 20 mA - suspension cable VEGAWELL 72 - 4 ... 20 mA - suspension cable 

Fig. 16: VEGAWELL 72, suspension cable 

1 with straining clamp 
2 with threaded fitting, unassembled G11/2 A (11/2 NPT) 

3 with PE plastic coating 
4 with thread Glh A (1 h NPT) and plastic housing 

VEGAWELL 72 - 4 ... 20 mA - connection tube, extension 

Fig. 17: VEGAWELL 72, connection tube, extension 

1 Connection tube, cable outlet axial or lateral 
2 Connection tube with plastic housing 
3 Extension of PVDF 

Fig. 18: VEGAWELL 72, suspension cable 

1 with straining clamp 
2 with threaded fitting, unassembled G11/2 A (11/2 NPT) 

3 with PE plastic coating 
4 Transmitter with screwed connection of PVDF 
5 with thread G1h A (112 NPT) and plastic housing 

VEGAWELL 72 - 4 ... 20 mA/HART- connection tube, exten- 
sion 

M 

1 

I 

O m ® 

trü._ fi 1 

aaib r1 

Iv.;Ì 

wrm. 
.,,.1 

Fig. 19: VEGAWELL 72, connection tube, extension 

1 Connection tube, cable outlet axial or lateral 
2 Connection tube with plastic housing 
3 Extension of PVDF 
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Product code 

8 Product code 

VEGAWELL 72 

IWELL72. t 

Approval 
XX without 
XM Ship approval 
AX ATEX II 2G EEx la IIC T6 

AM ATEX II 2G EEx la IIC T6 + Ship approval 

Version 
A PE suspension cable 4 

D PUR suspension cable° 
B FEP suspension cable° 

Process connection / Material 
X4 without / 316T1 

M Straining damp / 1.4301 
GA Screw G14A PN3 / 316L 
GB Screw VANPT PN3 / 316L 

GI Plastic housing G1 %,A with threaded fitting 

Transmitter protection 
X without 
P PE- plastic coating 

Special version for deep wells 

Deviation In characteristic 
1 0.25 
2 0.104 

Pressure / Measuring range 
A rel. / 0...0.1 bar (0...10 kPa) 
B rel. / 0...0.2 bar (0..20 kPa) 
C rel. / 0...0.4 bar (0...40 kPa) 
D rel. / 0...1 bar (0...100 kPa) 
E rel. / 0..2.5 bar (0...250 kPa) 
F rel. / 0...5 bar (0...500 kPa) 
G rel. / 0...10 bar (0...1000 kPa) 
H rel. / 0...25 bar (0...2500 kPa) 
1 abs. / 0...1bar (0...100kPa) 
2 abs. / 0...2.Sbar (0...250kPa) 
3 abs. / 0...5bar (0...500kPa) 
4 abs. / 0...10bar (0...1000kPa) 
5 abs. / 0...25bar (0..2500kPa) 

Electronics 
H 4...20mA/HART® 
C 4...20mA 

Length 
K 6m PE suspension cable 
L 12m PE suspension cable 
M 27m PE suspension cable 
T Special length (PE,PUR,FEP) 

111111011MINNEM 

"Measuring cell seal FKM(Viton) 
:t Measuring cell seal Kalrez 

4Only in conjunction with HART® electronics 
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R Fl 
Level Pressure Flow Temperature 

Technical Information 

Liquid Registration 
Analysis 

Systems 
Components 

Services Solutions 

Prosonic S FMU90 
Transmitter in housing for field or top -hat rail mounting 
for the ultrasonic sensors FDU91 /91 F/92/93/95/96 

r 

Application for level measurement 

Continuous, non -contact level measurement of fluids, 

pastes, sludge and powdery to coarse bulk materials 
with 1 or 2 ultrasonic sensors 
Measuring range up to 70 m 
(depending on sensor and material measured) 
Level limit detection (up to 6 relays) 

Pump control (alternating); rake control 
Option: additional pump control functions (pump 
function test, ...) 

Calculations: average, difference, sum 

Application for flow measurement 

Flow measurement in open channels and measuring 
weirs with 1 or 2 ultrasonic sensors 
Simultaneous measurement of level and flow in a 

stormwater overflow basin with only 1 sensor 
Flow measurement with back water detection (2 

sensors) or sludge detection 
Up to 3 totalizers and 3 (resettable) counters; 
optionally resettable via digital inputs 
Counting or time pulse output for control of external 
units 

TI397F/00/en/01.09 
71089241 

Your-benefits 

Simple, menu -guided operation with 6 -line plain text 
display; 15 languages selectable 
Envelope curves on the display for quick and simple 
diagnosis 
Easy operation, diagnosis and measuring point 
documentation with the supplied "ToF -Tool - 
FieldTool Package" operating program. 
Option: four digital inputs (e.g. for pump feedback) 
and one external temperature input 
Time -of -flight correction via integrated or external 
temperature sensors 
Linearisation (up to 32 points, freely configurable) 
Linearisation tables for the most common flumes and 
weirs pre -programmed and selectable 
Online calculation of the flume -/weir -flows via 

integrated flow curves 
Pre -programmed pump control routines 
System integration via HART or PROFIBUS DP 

Automatic detection of the sensors FDU9x 

The sensors of the former series FDU8x can be 
connected (for certificates see note on page 8) 

Endress+Hauser 
People for Process Automation 
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Prosonic S FMU90 

Function and system design 

Measuringprinciple 

iuo tmuuosmis.ao 0e.,x-00 

BD: blocking distance; D: distance from sensor membrane to fluid surface; E: empty distance F: span (full distance); 
L: level ;V: volume (or mass); Q: flow 

The sensor transmits ultrasonic pulses in the direction of the product surface. There, they are reflected back 
and received by the sensor. The transmitter Prosonic S measures the time t between pulse transmission and 
reception. From t (and the velocity of sound c) it calculates the distance D from the sensor membrane to the 
product surface: 

D=ct/2 

From D results the desired measuring value: 
level L 

volume V 

flow Q across measuring weirs or open channels 

Blocking distance The span F may not extend into the blocking distance BD. Level echos from the blocking distance can not be 
evaluated due to the transient characteristics of the sensor. The blocking distances of the individual sensors are 
given in the following documents: 

TI 396F for the sensors FDU 91/91F/92/93/95/96 
TI 189F for the sensors FDU 80/80F/81/81F/82/83/84/85/86 

Time -of -flight correction In order to compensate for temperature dependent time -of -flight changes, a temperature sensor is integrated 
in the ultrasonic sensors. 
Optionally, the Prosonic S FMU90 has an input for an external temperature sensor 
(FMU90- * * * * * * * *B * * *). The following sensor can be connected: 

Pt100 
FMT131 from Endress +Hauser 

The external sensor mus be used for the heated version of the ultrasonic sensor FDU91. 

Interference echo suppression The interference echo suppression feature of the Prosonic S ensures that interference echos (e.g. from edges, 
welded joints and installations) are not interpreted as a level echo. 

Pump control individaully configurable for each pump: 
pump switching delay, e.g. to prevent overlaod of the power supply system 
backlash time and backlash interval, e.g. for complete draining of shafts or channels 
crust reduction at pump shaft walls by fine adjustment of the switch point 

Endress + Hauser 3 
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Prosonic S FMU90 

Linearisation Pre - programmed linearisation curves 

Types of vessels 

horizontal, cylindrical tank 
spherical tank 
tank with pyramidal bottom 
tank with conical bottom 
tank with flat, inclined bottom 

Flow curves for flumes and weirs" 

Khafagi- Venturi flume 
ISO- Venturi flume 
BST2)-Venturi flume 
Parshall flume 
Palmer -Bowlus flume 
Rectangular weir 
Rectangular constricted weir 
NFX3) rectangular weir 
NFX3 rectangular constricted weir 
Trapezoidal weir 
V -notch weir 
BST2 V -notch wier 
NFX3 V -notch weir 

The pre -programmed linearisation curves are calculated on -line. 

Linearisation formula for flow measurements' 

Q = C (ha + yhp) 
"h" is the upstream level. The parameters a, ß, y and C can be freely programmed by the user. 

Linearisation table 

consisting of up to 32 linearisation points; to be entered manually or half -automatically. 

Special functions limit detection 
rake control 
alternating pump control or control according to pump rate (standard) 
option: additional pump control functions °l: 

- Alternation accordint to runtime or starts 
- pump feedback via the optional digital inputs; stand -by pump configurable 

pump function test after resting time 
- storm function to prevent unnecessary pump running times 
- flush control for regular pump shaft cleaning 
- pump control according to tariff times via digital input 
- output of operating hours alarm or pump alarm 
- recording of pump data (operating hours, number of starts, last running time) 
totalising of the flow volume with (resettable) counters and (non - resettable) totalisers' 

triggering of a sampler by time or quantity pulses' 
low flow cut off' 

backwater detection in flumes' 
sludge detection in flumes' 
trend detection 

Datalog functions Peak hold indicator of the min. /max. levels or flows and the min. /max. temperatures at the sensors 

Recording of the last 10 alarms 
Indication of the operating status 
Trend indication of the outputs on the on -site display 

Indication of the operating hours 

1) for instrument versions with flow software (FMU90 - *2 * * * * * * * * * *) 

2) BST: British Standard 
3) French standard NFX 10-311 
4) for instruments with software for additional pump control (FMU90- *3 * * * * * * * * ** or FMU90- *4 * * * * * * * * * *) 
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Prosonic S FMU90 

Application examples for level Level measurement with limit detection and Average level measurement 
measurements alarm output 

LOO OFMUOOmd 50000[x010 

Order code e.g.: FMU90- *1 ** *131 * * ** 
(I input, 3 relays, I outputs) 

Rake control 
(differential measurement) 

LOO LMIAOrs[ I 500-00.xt003 

Order code e.g.: FMU90- *1 ** *212 * *** 
(2 inputs, 2 outputs) 

Alternating pump control 
(up to 6 pumps) 

LOOFMUOOm 150000 x{01 

Order code e.g.: FMU90 - *I ** *212 * * ** 
(2 inputs, 1 relay, 2 outputs) 

Conveyor belt 

Prosonic S 

I 

InOFMU00m.150000 u005 

Order code e.g.: FMU90- *1 ** *III * * ** 
(1 input, 1 output) 

IOO FMU.Oxix. i 5.0000 a[ 007 

Order code e.g.: FMU90- *1 ** *131 * * ** 
(1 input, 3 relays) 
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Prosonic S FMU90 

Application examples for flow Pulses for volume counter + time pulses (e.g. for 
measurements sampler) 

Flow measurement with backwater alarm or 
sludge detection 
If the ratio "downstream level:upstream level" rises 

above or falls below a critical value, an alarm will be 

generated. 

L06FMU W m.l SOO-OO-u-011 

Order code e.g.: FMU90- *2 ** *131 **** 
(1 input, 3 relays, 1 output) 

Stormwater overflow bassin 
Simultaneous measurement of level L and flow Q 
with 1 sensor. 

IDO f M W Oa1-15-0000 V -000 

Order code e.g.: FMU90- *2 ** *112 * * ** 
(1 input, 2 outputs) 

IDOFMUU0xn.15410-0On-005 

Order code e.g.: FMU90- *2 ** *212 * * ** 
(2 inputs, 1 relay, 2 outputs) 
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System integration HART 
SPS/PLC/API 

1 
Commubox 
FXA191 (RS232) 
FXA195 (USB) 

Commubox 
FXA 291 

I,: 4 ... 20 mA + HART 
Prosonic S 

i7:; 

DXR375 

IDO1-MU00rn.1 4 00-004-f 000 

In the standard version a HART signal is superimposed onto the first output'current. In order to use the HART 
communication, the circuit must contain a communication resistor of 25052. 

Operating options 

via the operating and display module at the Prosonic S (if present) 
via the service interface of the Prosonic S with the Commubox FXA291 and the operating program "ToF Tool 
- FieldTool Package" or " FieldCare" 

via the HART protocol, e.g. with the Commubox FXA191 or FXA195 and the operating program "ToF Tool 
- FieldTool Package" or "FieldCare" 
via the HART handheld terminal DXR375 

System integration 
PROFIBUS DP 

PROFlboard 
PROFICaId 
PROFIusb 

POM 

ToF Tool 
FieiO FieldTool 
Cam Package 

SPS/ 
PLC/ 
API 

PROFIBUS DP 

Commubox 
FAA 291 

Ethernet 

I00,FM1100irrx.14-00-00.rx 010 

Operating options 

via the display and operating module at the Prosonic S 

via the service interface with the Commubox FXA29I and the operating program "ToF Tool - FieldTool 
Package" or "FieldCare" 
via PROFIBUS DP with Profiboard or Proficard and the operating program "ToF Fool - FieldTool Package" or 
" FieldCare" 
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Prosonic S FMU90 

Input 

Sensor inputs Depending on the instrument version, 1 or 2 of the sensors FDU91, FDU91 F, FDU92, FDU93, FDU95 and 

FD.U96 can be connected. The Prosonic S identifies these sensors automatically. 

A 

Sensor 
FDU91 

FDU91 F 
FDU92 FDU93 FDU95 FDU96 

max. range') in liquids 10 m 20 m 25 m - - 

max. range' in solids 5 m 10 m 15 m 45 m 70 m 

1) This table gives the maximum range. The range depends on the measuring conditions. For an estimation see 

Technical Information TI 396F, chapter "Input ". 

In order to support existing installations, the sensors of the former series FDU8x can be connected as well The 
type of sensor must be entered manually. 

Sensor 
FDU80 

FDU8OF 

FDU81 

FDU81F 
FDU82 FDU83 FDU84 FDU85 FDU86 

max. range') in liquids 5 m 9 m 20 m 25 m - - - 

max. range' in solids 2 m 5 m 10 m 15 m 25 m 45 m 70 m 

I) This table gives the maximum range. The range depends on the measuring conditions. For an estimation see 

Technical Information TI 189F, chapter "Planning Recommendation?. 

Warning! 
The sensors FDU83, FDU84, FDU85 and FDU86 with an ATEX, FM or CSA certificate are not certified for 

connection to the transmitter FMU90. 

External limit switches Optionally, the Prosonic S FMU90 has four inputs for external limit switches (FMU90- * * * * * * * *B * * *). 

(option) Switching options 
external passive limit switch (NC /NO switch) 
0: <8V;1: >16V 

Usage (examples) . 

pump feedback (for FMU90- *3 * * * * * *B * * *) and- FMU90- *4 * * * * * *B * * *) 

pump tariff control (for FMU90- *3 * * * * * *B * * *) and FMU90- *4 * * * * * *B * * *) 

start/stop /reset of daily counters (for flow measurements) 
(for FMU90- *2 * * * * * *B * ** and FMU90- *4 * * * * * *B * * *) 

min/max level detection, e.g. by Liquiphant 

External temperature sensor Optionally, the Prosonic S FMU90 has an input for an external temperature sensor (FMU90- * * * * * * * *B * * *). 

Connectable sensors 
Pt100 (3 -wire or 4 -wire connection) 
A Pt100 with 2 -wire connection may not be used due to its insufficient accuracy. 
FMT131(from Endress +Hauser, see chapter "Accessories ") 

Usage (example) 
Time -of- flight correction for a heated sensor (FDU91 * * *B *). 
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Prosonic S FMU90 

Analogue outputs 

Output 

Number 1 or 2, depending on instrument version 

Output signal configurable at the instrument 

4 ... 20 mA with HART' 

0 ... 20 mA without HART 

Signal on alarm for setting 4 ... 20 mA, selectable: 
- -10% (3,6 mA) 

- 110% (22 mA) 

- HOLD (last current value is held) 
- user specific 

for setting 0 ... 20 mA: 

- 110% (21,6 mA) 

- HOLD (last current value is held) 
- user specific 

Output damping freely selectable, 0 ... 1000 s 

Load max. 600 Q, influence negligible 

max. ripple Uss = 200 mV at 47 ... 125 Hz (measured at 50011) 

max. noise Uea = 2,2 mV at 500 Hz... 10 kHz (measured at 5000) 

1) The HART signal is assigned to the first analogue output. The second analogue output does not carry a HART signal. 

Relay outputs Number 1, 3 or 6; depending on the instrument version 

Type potential -free relay, SPDT, can be inverted 

Assignable functions limit (inband, out -of - -band, trend, level limit) 
counting pulse' (pulse width adjustable) 

time pulse' (pulse width adjustable) ' 
alarm/diagnosis 
(e.g. indication of backwater', sludge', echo loss etc.) 
pump control (alternating/fixed limit/pump rate) 

for FMU90 -*3 and FMU90- *4 * * * * * * * * * *): 

additional pump control (standby pump, storm function to avoid unnecessary run 
times of the pumps, pump fund{ Dates t;.flusircoetroke.cleamtpump shafts; operating 
hours alarm, pump alarm) 
rake control (difference or relative measurement) 
fieldbus relay (to be switched direclty from the Profibus DP -bus) 

Switching power DC voltage: 35 Voc, 100 W 
AC voltage: 4 A, 250 V, 100 VA at cosy, = 0,7 

State on error selectable: 
HOLD (last value is held) 
energized 
de- energized 
present value is used 

Behaviour after power failure switch -on delay selectable 

LEDs21 A yellow LED on the front panel is allocated to each relay, which lights if the relay is 

energized. 
The LED of an alarm relay lights during normal operation. 

The LED for a pulse relay briefly flashes at every pulse. 

I) for instrument versions with flow software (FMU90 - *2**********) 

2) for instrument versions with display and operating module 
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PROFIBUS DP interface 
Profile 3.0 

Transmittable values main value (level or flow, depending on the instrument version) 

distances 
counters 
temperatures 
average /difference /sum 
relay states 
rake control 
pump control 

Function blocks 10 Analog Input Blocks (Al) 

10 Digital Input Blocks (DI) 

10 Digital Output Blocks (DO) 

Supported baud rates 

, 

9.6 kbaud 
19.2 kbaud 
45,45 kbuad 
93.75 kbaud 
187.5 kbaud 
500 kbaud 
1.5 Mbaud 
3 Mbaud 
6 Mbaud 
12 Mbaud 

Service Access Points (SAPs) 1 

ID number 1540 (hex) 1540 (hex) = 5440 (dec) 

GSD file EH3x1540.gsd ' 

Addressing via dip switches at the instrument or via software (e.g. FieldCare) 

Default address: 126 per software 

Termination can be activated/deactivated hi the instrument 

Locking The device can be locked by hardware or software. 

Auxiliary energy 

Supply voltage/ 
Power consumption/ 
Current consumption 

ïtistrunient version é' 
°A-VW-4 

,Supptyvält ówei càxisüniptlöri 
e39tFY: ;' 

Cllir6nÇ ÇQTlSUtnptio 

AC voltage 
(FMU90 - ****A****) 

90 ... 253 VAc (50/60 Hz) max. 23 VA max. 100 mA at 230 VAc 

DC voltage 

(FMU90- * * * *B * * * *) 
10,5 ... 32 VDc max. 14 W (typically 8 W) max. 580 mA at 24 VDc 

Galvanic isolation The following terminals are galvanically isolated from each other: 

auxiliary energy 
sensor inputs 
analogue output 1 

analogue output 2 

relay outputs 
bus connection (PROFIBUS DP) 

Fuse 2AT/DC 
400 mA T /AC 

accesible in the terminal compartment 
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Prosonic S FMU90 

Electrical connection 

Terminal compartment of the The field housing has a separate terminal compartment. It can be opened after loosening the four screws of the 
field housing lid. 

IDOFMIAO.at4 0O00.v000 

For easier wiring, the lid can be completely removed by unplugging the display plug (I) and pulling off the 
hinges (2): 

100-FMU00.1. O. O000... 000 

Cable entries of the field 
housing 

On the bottòm of the housing the following openings for cable entries are prestamped: 
M20x1,5 ( 1 0 openings) 
M16x1,5 (5 openings) 
M25x1,5 (1 opening) 

A suitable cutting device must be used for cutting out the openings. 
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Prosonic S FMU90 

Terminal compartment of the Single instrument 
DIN -rail housing 

100. tnv00[m W AOObQ-007 

The catch can be unlocked by slightly pressing onto the clip. Then, the cover of the terminal compartment can 
be opened. 

Several instruments mounted side by side 

WaFM W Omi.0f.00-00..01 S 

1. Open the catch of the cover (e.g. by a screwdriver). 

2. Pull the cover out by approx. 2 cm. 

3. The cover can now be opened. 

Ckti 
Note! 

The cables can be inserted into the housing from above or from below. 

The pictures show the smallest housing version but are valid for the larger versions as well. 
If the instruments are mounted next to each other and if the sensor cables run in parallel, the synchronization 
terminals (39 and 40) must be interconnected (see sections "Terminal assignment" and Synchronization 
line "). 
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Prosonic S FMU90 

Terminal assignment Pluggable spring-force terminals fór connection of the cables are supplied in the terminal compartment. Rigid 

conductors or flexible conductors with cable sleeve can directly be inserted and are contacted automatically. 

Conductor cross section 0,2 mm2 - 2,5 mm2 

Cable and sleeve cross section 

min. stripping length 

0,25 mm2 - 2,5 mm2 

I O mm 

The terminal configuration depends on the instrument version ordered. There is a basic terminal area, which 
is present in every instrument version. Additonal optional terminal areas are only presentif the respective 
option has been selected in the product structure. 

Terminal area pre 
ú 
Vaté Ortite 0howìng instrument versions 

Basic area A for all versions 

Optional areas 

B 
for instrument versions with 2 sensor inputs and /or 2 analogue outputs 
(FMU90 - * * * * *2 * * * * ** and /or FMU90 - * * * * * * *2 * * * *) 

for instrument versions with 3 or 6 relays 

(FMU90 - * * * * * *3 * * * ** oder FMU90 - * * * * * *6 * * * * *) 

D 
for instruments with external switch inputs and external temperature input 
(FMU90 - * * * * * * * *B * * *) 

E 
for instrument versions with PROFIBUS DP interface 
(FMU90 - * * * * * * *3 * * * *) 

A B C D 

0/4...20mA 
vt:;., 

i\`'. 2,-t,:? 
< ol';'!f 

2 o 

1 

III, 

; 

RM. 
sensor 

íi k a 
¡ 

Seo -r 

i 

Cp!v:f' 
ires::: 
É..rn:._- 

ñ;,, 
;t,fr-, 

L.á 

3Mcíl.l 

O h- 

Relay 

',t 

; , 

" ;,' 

(íl 

^I' 
11--11 

K 

- 

: 

n °o E 
~c 

co 
gN 
00 

{Cm 
i O 

3 
Jao 
1 

i. 
C a 

-: 

Digin 
n n r 
^ `1 I.. I n : 
î 

î I°- 

. 

. 

I 
-° ® 

á 

. 

, 
aä 

. 

v a ¢ 
HWB 

ó`d 

2 m s 
a 

' 

DP 

l I I I 

I 

I 1 i. 
o v 

N c 
I ! , i 

-}-Sync 
: --11 

Service 

Fuse .. O 
HART 

0/4...20mA 

e 
ó 

F ser 

Display 

â ii 
' 'I J 

o 
6 o 
F ' i t: Cf 

Y 

LOG FM11OOrRi-04 00 0O4x 001 

Terminals of the Prosonic S; the terminals depicted in grey am not present in every instrument version. 

A: Basic terminal area; B-E: Optional terminal areas (present if the respective option has been selected in the product 
structure) 

Note! 
The depicted switching states of the relays refer to the de- energized state. 
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Prosonic S FMU90 

iiiiriltial\..1)44''atillig, 
,v,,,/ gF7, ,A, ,kleta e, , -, A'-e^ ' ' a ;- (° '.''Terminal 

w,-,,,,, ,, ,z,,-., 
afea- 

, AL,1; ,,,,..., f'; e 5.-vg.,:- - , .,,,,i.,,,,;,.. ' 
'Remarks ' , ',,,:el'il..,:if..,seits,44,,S 

Auxiliary energy 

1, 2 
L (für AC version) 
L+ (for DC version) 

A depending on instrument version: 

9O...253VAC 
10,5 ... 32 VDc 2 N (for AC version) 

L- (for DC version) 
A 

3 Potential equalization A 

Fuse 

' 
' 

A depending on instrument version: 
400 inA T (for AC) 

2 A T (for DC) 

Analog outputs (not available for Profibus DP instruments) . 

4, 5 

Analog output 1; 

4 ... 20 mA with HART/ 
0 ... 20 mA w/o liART 

A not present for the PROFIBUS DP version 

41, 42 
Analog output 2 (optional); 
4 .. 

... 

. 20 rnA/ 
0 20 mA 

B 
only for the version with two analog outputs; rs 

no HART signal at this output 

Relay outputs 

6, 7, 8 Relay 1 A 

50, 51, 52 Relay 2 (optional) C only for the versions with 3 or 6 relays 

53, 54, 55 Relay 3 (optional) C only for the versions with 3 or 6 relays 

56, 57, 58 Relay 4 (optional) C only for the version with 6 relays 

59, 60, 61 
\ 

Relay 5 (optional) C only for the version with 6 relays 

62, 63, 64 Relay 6 (optional) C only for the version with 6 relays 

Bus communication (only available for Profibus DP instruments 

65 PROFIBUS A (RxT/TxD - N) D 
only for the PROFIBUS DP version 

66 PROFIBUS B (RxT/TxD - P) D 

Synchronization 

39, 40 Synchronization A see section 4.6, "Synchronization line" 

Level inputs 

9 OrE), 
1 (BK 0 ), 

11 (RD) 

Sensor 1 (FDU8x/9x) 
YE: yellow strand 
BK: black strand 
RD: red strand . 

A: for versions with 1 sensor input 
B: for versions with 2 sensor inputs') 

12 (YE ) , 

13 (BK), 

14 (RD) 

Sensor 2 (FDU8x/9x) (optional) 
YE: yellow strand 
BK: black strand 
RD: red strand 

B only for the version with 2 sensor inputs 

external switch inputs 

71, 72, 73 external switch input 1 D 0: < 8 V or 72 and 73 interconnected 
1: > 16 V or 72 and 73 not interconnected 

74, 75, 76 external switch input 2 D 0: < 8 V or 75 and 76 interconnected 
1: > 16 V or 75 and 76 not interconnected 

77, 78, 79 external switch input 3 D 0: < 8 V or 78 and 79 interconnected 
1: > 16 V or 78 and 79 not interconnected 

80, 81, 82 external switch input 4 D 0: < 8 V or 81 and 82 interconnected 
1: > 16 V or 81 and 82 not interconnected 

temperature input 

83, 84, 85 temperature input: 

PT100 
FMT131 (Endress+Hauser) 

D see section 
"Connection of a temperature sensor" 
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Prosonic S FMU90 

1) In this case, terminals 9/10/11 are not present on terminal area A. 

Warning! 
When using the public supply mains, an easily accesible power switch must be installed in the proximity of the 
device. The power switch must be marked as a disconnector for the device (IEC /EN 61010) 

CkL 
Note! 

In order to avoid interference signals, the sensor cables should not be laid parallel to high voltage or electric 
power lines. 
The cables may not be laid in the proximity to frequnecy converters. 

Additional elements on the terminal areas 
Design ation 4 

° 
Ez..a ,,.mAtrv,.... 3?.y,.evttr 

- a'C c.,,x, ti c,.- y, -.s., .:.. , r.Y.r 
iMeattinglRemarks d 

ás `° ts~ 4 ; 
r V a 0 ev°aa`..tt... -,.,^`r Y.'.. ., 

Fuse Fuse: 2 A T /DC or 400 mA T /AC 

Display Connection of the display or the remote display and operating module 

Service Service interface for connection of a PC /Notebook via Commubox FXA291 

e é 
Locking switch 

Term. Bus termination (only applicable for instruments with PROFIBUS interface) 

Address Bus address (only applicable for instruments with PROFIBUS interface) 

Terminals Pluggable spring-force terminals for connection of the cables are supplied in the terminal compartment. Rigid 

conductors or flexible conductors with cable and sleeve can directly be inserted and are contacted 
automatically. 

Conductor cross section 0,2 mm2 - 2,5 mm2 

Cable and sleeve cross section 0,25 mm2 - 2,5 mm2 

min. stripping length 10 mm 
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Connection of the sensors 
FDU9x 

FDU91/92 
(FDU80/80F/81/81 F/82) 

(A) 

FDU91/92 
(FDU80/80F/81 /81 F/82) 

(B) 

FDU91 
(FDU80/81) 

A 

max. 
300 m 

I 
max. 
30 m 

FMU90 FMU90 

FDU91 F/93/95/96 
(FDU83/84/85/86) 

(C) 

FDU91 F/93/95/96 
(FDU83/84/85/86) 

(D) 

FDU91 F/93/95/96 
(FDU83/84/85/86) 

r 
max. 
30 m 

max. 1 
300 m 

7 

(1) 

r.t.i... 

YE BK RD GNYE 

FMU90 

YE BK RD GNYE 
I I 

YE 
9 

(12) 

BK 
10 

(13) 

RD 
11 

(14) 

FMU90 

LOCI-FD UOtur-044000-n-002 

(A): Terminal box (recommended or cable lengths > 30 m); (B): Grounding at the terminal box (C): Grounding at the 
transmitter or in the control room; (1): Terminals for sensor input I at the FMU9x (2): Terminals for sensor input 2 at 
the FMU9x (optional) 

For details refer to Technical Information TI 396F. 
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Synchronization line If wiring several Prosonic S (FMU90 /FMU95) 
which are mounted in a common cabinet and if the 
sensor cables run in parallel, the synchronization 
terminals (39 and 40) must be interconnected. 
Up to 20 instruments can be synchronized in this 
way. 
If there are more than 20 instruments, groups must 
be formed, each containing a maximum of 20 
instruments. For the instruments within each 
group, the sensor cables may run in parallel. The 
sensor cables of different groups must be seperated 
from each other. 
Usual commercial screened cable can be used for 
synchronization 
- max. length: 10 m between the individual 

instruments 
- cross section: 2 x (0.75 - 2.5 mm2) 
- for lengths up to 1 m, an unscreened cable can 

be used; for lenghts exceeding 1 m, screening is 

, required. The screen must be connected to 
ground 

Instruments of the Prosonic FMU86x family can be 
connected to the synchronization line as well. In 
this case a maximum of 10 instruments can be 
connected to each synchronisation line. 

=1 El =1 Q4 O W 

Prosonic S 
FMU90/95 

2 

Prosonic S 
FMU90/95 

39 40 39 40 

3 

Prosonic S 
FMU90/95 

39 40 

Loa R.u.roc.n-04.00 00.n001 

Prosonic S 
F,MU90/95 

39 40 

K 

2 

Prosonic 
FMU860/861 /862 

63 64 

1 

... 10 

IOOFMUGUni OW.UaOPn 017 

Connection of the separate 
display and operatitig module 

IOPiMIMU.n OC 00 00.n 005 

For the version of the Prosonic S with a separate display for panel mounting, a pre -assembled connecting cable 
(3 m) is supplied. The cable must be connected to the display plug of the Prosonic S. 

Note! 
Minimum diameter for cable bushing: 2 cm 
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Connection of external swit- 
ches 
(for FMU90- B* * *) 

A 

FMU90 

A B 

24 V 

01 01® 
FTL ,1 

PNP 

B 

FMU90 

0 0 

A: 71, 74, 77, 80 
B: 72, 75, 78, 81 

C: 73, 76, 79, 82 

24 V 

The maximum short- circuit current at 24 V is 20 mA. 

1.00.FMUOOrra-04-00-00-0-021 

18 Endress + Hauser 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 193 of 423



1 

Prosonic S FMU90 

Connection of a temperature The Prosonic S FMU90 transmitter has an optional input for an external temperature probe (in the product 
sensor structure: feature 90 "Additional input ", olption B). The following probes can be connected: 

a FMT131 temperature probe from Endress +Hauser 
a Pt100 temperature probe 

Note! 
After connecting an external temperature sensor, the following is required: 
1. The type of the connected sensor (Ptl 00 or FMT131) must be selected in "sensor management/ext. 

temp. sensor" in the "sensor type" parameter. 

2. The external temperature sensor must be assigned to an ultrasonic sensor in "sensor management/FDU 
sensor/US sensor N" in the "temp. measurement" parameter. 

srkll 
Note! 
If the option "alarm" has been selected for the case of an error in external temperature sensor, this alarm is 

indicated by the alarm relay. 

FMT 131 (Endress+Hauser) 
(connectable to FMU90- B***) 

A: Non -Ex area (FMT131 -R); B: Ex area (FMT131 J) with grounding in the FMU90; 
C: Ex area (FMT131 J) with crounding at a terminal box 
BK: black; YE: yellow; YEGN: yellow -green 

Note! 
For details refer to the Operating Instructions KA019F. 
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Pt100 
(connectable to FMU90- B***) 

A 

FMU90 

m m 

Pt100 [- 

FMU90 

m LEI 

Pt100 t- 
LOO.FMUO0m-0.-00-033-020 

A: Pt100 with 3 -wire connection; B: Pt100 with 4 -wire connection (orte connector remains unused( 

CkL 
Note! 

A Pt100 with 2 -wire connection may not be used due to its insufficient measuring accuracy. 

Warning! 
/ \ A Pt100 may not be connected in explosion hazardous areas. A FMT131 must be used instead. 
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Prosonic S FMU90 

Performance characteristics 

Reference operating 
conditions 

Temperature = 24±5 °C - 

Pressure = 960±100 mbar 
Relative humidity = 60±15 % 

Ideally reflecting surface, sensor vertically aligned 
(e.g. calm, plane liquid surface of 1 m2) 

No interference echoes within the signal beam 
Settings of the application parameters: 
- tank shape = flat ceiling 
- medium property = liquid. 
- process condition = calm surface 

Measuring uncertainty5l ±0,2 % Of the maximum span of the sensor 

Typical accuracy°I ±2 mm + 0,17 % of the measured distance 

Measured value resolution 1 mm with FDU91 

Measuring frequency max. 3 Hz 
The exact value depends on the settings of the application parameters and the instrument version. 

(kL Note! 
The maximum measuring frequency is obtained for "empty E" < 2 m and "process condition" = "test: no filter ". 

Influence of the vapor 
pressure 

The vapor pressure at 20 °C (68 °F) gives a hint on the accuracy of the ultrasonic level measurement. If the 
vapor pressure at 20 °C (68 °F) is below 50 mbar, ultrasonic level measurement is possible with a very high 
accuracy. This is valid for water, aqueous solutions, water -solid -solutions, dilute acids (hydrochloric acid, 
sulfuric acid, ...), dilute bases (caustic soda, ...), oils, greases, slurries, pastes, ... 

High vapor pressures or outgassing media (ethanol, acetone, ammonia, ...) can influence the accuracy. If 
conditions like these are present, please contact the Endress +Hauser support. 

Ambient conditions 

Ambient temperature -40 ... 60 °C 
The functionality of the LC display becomes restricted at Tu < -20 °C. 
If the device is operated outdoors in strong sunlight, a protective cover should be used (s. chapter 
"Accessories "). 

Storage temperature -40 ... 60 °C 

Climate class Field housing. according to DIN EN 60721 -3 4K2 /4K5/41C6/4Z2/4Z5/4C3/4S4/4M2 
(DIN 60721 -3 4K2 corresponds to DIN 60654 -1 D1) 

Housing for DIN rail mounting: according to 
DIN EN 60721 -3 3K3/3Z2/3Z5/3B1/3C2/3S3/3M1 
(DIN 60721 -3 3K3 corresponds to DIN 60654 -1 B2) 

Vibration resistance Housing for DIN rail: DIN EN 600068 -2-64 / IEC 68 -2-64; 20 ... 2000 Hz; 0,5 (m /s2)2 /Hz 
Field housing: DIN EN 600068 -2-64 / IEC 68 -2 -64; 20 ... 2000 Hz; 1,0 (m/s2)2 /Hz 

Ingress protection Field housing: IP66 / NEMA 4x 
Housing for DIN rail: IP20 
separate display: 
- IP65 / NEMA 4 (front panel , if mounted in cabinet door) 
- IP20 (rear panel, if mounted in cabinet door) 

5) according to NAMUR EN 61298 -2 
6) after calibration 
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Prosonic S FMU90 

Electromagnetic compatibility Interference emmission to EN 61326; Equipment class A 

(EMC) Interference immunity to EN 61326; Annex A (Industrial) and NAMUR recommendation EMC (NE21) 
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Prosonic S FMU90 

Mechanical construction 

Housing versions Field housing; optionally with integrated display and operating module 
Housing for top -hat rail mounting; optionally with intergrated display and operating module 
Housing for top -hat rail mounting with separated display and operating module for cabinet door mounting 

Dimensions of the field 
housing 

toarMUam..aoaona..00 1 

Dimensions in mm 

A: Mounting help (supplied); can also be used as drilling template ; B: Field housing; C: minimum mounting distance 

The dimensions of the field housing are the same for all instrument versions. 
To open the housing, a minimum mounting distance of 55 mm is required on the left. 

Note! 
The mounting help must be mounted on a plane surface and must not become bent. Otherwise the mounting 
of the field housing may be difficult or impossible. 
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Prosonic S FMU90 

Dimensions of the DIN -rail The dimensions of the DIN -rail housing depend on the instrument version. The version determines, which 
housing terminal areas the Prosonic S contains. The dimensions are influenced by the following features of the product 

structure (see chapter 2.3): 
60: Level Input 
70: Switch Output 
80: Output 

In order to determine the dimensions of a specific version, perform the following steps (see the example on 
page 25): 

1 

1. Using the product structure, determine the options of the features 60, 70 and 80 of the instrument 
version in question. 

10 20 30 40 50 60 70 80 90 100 110 120 

LFMU90 - I 

I I I I I I 

2. Using the following table, determine how many optional terminal areas this instrument version contains. 

Feature and option of 
the product structure 

corresponds to the following 
terminal area 

present? 
yes = 1 

no =0 

feature 60; option 2 ' 

and /or 
feature 80, option 2 

2 sensor inputs 
and /or 
2 analogue outputs 

feature 70, option 3 or 6 3 o 6 relays 

feature 80, option 3 PROFIBUS DP interface 

feature 90, option B 
inputs for external switches and 
external temperature sensor 

Sum = 

3. The appropriate dimensions are given in the following diagram: 

Sum = 0 Suns = 1, 2 or 3 
(only basic terminal area) (1 -3 optional terminal areas) 

LCO.FMU00:1 00-00-ao-o002 

Dimensions in mm Dimensions in mm 

IDO. iM W O+a.0e0000.v-005 
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Prosonic S FMU90 

Sum =4 
(4 optional terminal areas) 

Dimensions in mm 

LOPFM WOIn-06O0 OP= OW 

Example 

10 20 30 40 50 60 70 80 90 100 110 120 
IFMU90- 1 RI I 2 I A 1 A 2¡®3 A 1 A 

feature and option of 
the product structure 

corresponds to the following 
terminal area 

present? 

feature 60; option 2 

and /or 
feature 80, option 2 

2 sensor inputs 
and /or 
2 analogue outputs 

I (yes) 

feature 70, option 3 or 6 3 or 6 relays 1 (yes) 

feature 80, option 3 PROFIBUS DP interface 0 (no) 

feature 90, option B 
inputs for external switchés and 
external temperature sensorr 

0 (no) 

Sum = 

Stun = 2 
=> 104mmx 150mmx 140mm 

2 
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Prosonic S FMU90 

Dimensions of the separate 
display and operating module 

Dimensions in mm 

U]PFMUWtn UC-00-OP V OW 

Weight 'version Hñ++5< 
.f » 'v .r 

é+p(,ytîá. á ñ: ».. t i'éY..F1'.v sq.id`_'Aw kg a:j,4'L;^l' n a?ad > ..y'A Éa :Á . .. ' t`r. °zf e.'t ;a' tog ;F%: <J? ;,Fê 

Field housing approx.. 1,6 ... 1,8 kg; depending on instrument version 

Housing for DIN rail 
approx. 05 ... 

housing ") 

0,7 kg; depending on instrument version (s. section: "Dimensions of the DIN -rail 

separate display and 
operating module 

approx. 05 kg 

Materials Field housing: PC 

Housing for DIN rail: PBT 
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Prosonic S FMU90 

Human interface 

Display and operating module 

FMU90 Endress+Hauser 

83.98 % 

(NEUZIND 

60 l0, 
Y 02 
Il 03 
Y 04 
Y 05 Y 0 LoJ 

wo .M"MOSn07.0o 00.n 00 

(a): name of the parameter; (b): value of the parameter, including unit; (c): display symbols (d): softkey symbol,. (e): LED 
indicating the operating state; (f): LEDs indicating the switching states of the relays; (g): keys 

Display (Examples) 

envelope curve 1 
F 77.884dE E 

IX129 

1.0).MM.,-074X-004T14411 

Display of a function including help text and descriptive 
graphic 

0.00 1.85m 2.92 
M.P,M..,40.00.00.4.69 

Display of the envelope curve including the mapping. The 

level echo and the empty distance are marked. 

Keys (softkey operation) 

The function of the keys depends on the current position within the operating menu (softkey functionality). 
The key functions are indicated by softkey symbols in the bottom line of the display. 

LEDs 

I LED (a) indicates the operating state ( "normal operation ", "alarm" or "warning") 
6 LEDs (b) indicate the switching state of the relays (LED glows if the respective relay is energised) 

Illuminated display 

An illuminated display is available as an option (s. feature 40 of the product structure) 

Operating menu The Prosonic S has got a dynamical operating menu. Only those functions are visible which are relevant for the 
instrument version and installation environment at hand. 

Basic setup The operating menu contains basic setups for easy commissioning of level and flow measurements. The basic 
setups guide the user through the complete commissioning procedure. 

Locking of the instrument The instrument can be locked against parameter changes in the following ways: 
'Locking switch in the terminal compartment 
Key combination at the operating module 
Input of a locking code via software (e.g. "ToF Tool" or "FiéldCare ") 
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Prosonic S FMU90 

Certificates and Approvals 

CE mark 

Ex approval 

The measuring system meets the legal requirements of the EC- guidelines. Endress +Hauser confirms the 
instrument passing the required tests by attaching the CE -mark. 

The available certificates are listed in the ordering information. Note the associated safety instructions (XA) and 
control or installation drawings (ZD). 

Measuring systems for use in hazardous environments are accompanied by separate "Ex documentation ", 

which is an integral part of this Operating Manual. Strict compliance with the installation instructions and 
ratings as stated in this supplementary documentation is mandatory. 

Ensure that all personnel are suitably qualified. 
Observe the specifications in the certificate as well as national and local standards and regulations. 

The transmitter may only be installed in suitable areas. 
Sensors with a certificate for hazardous areas may be connected to a transmitter without a certificate. 

\ Warning! 
For FM approvals: 

Unauthorized substitution of components may impair the suitability for Division 1 or Division 2. 

Warning! 
Do not disconnect equipment unless the area is known to be non -hazardous. 

CkL 
Note! 

The sensor must be installed and used in a way that eliminates any danger. Possible installation positions: in 

tanks, vessels, silos, over stockpiles, open channels, weirs or other bins. 

Note! 
Sensors FDU9x with Ex- approval can be connected to the transmitter FMU90 without Ex- approval. 

External standards and EN 60529 
guidelines 

Protection class of housing (IP code) 

EN 61326 

Electromagnetic compatibility (EMC requirements) 

NAMUR 

Standards committee for measurement and control in the chemical industry 

US Standard UL 61010 -1 

CSA General Purpose Units FMU9x- N * * * * * * * * * ** are tested according to US standard UL 61010 -1, 2nd 
eedition 
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Prosonic S FMU90 

Ordering information 

Product structure 10 Áppcoval 
R Non -hazarous area 

N 

"20 

-30 

40 

ATEX II 3D 

CSA General Purpose 

Application 
I Level + pump control, alternating 

2 Flow + totalizer + level + sample control + preprogrammed 0CM flow curves 

3 Level + additional pump control 

4 Universal instrument (Level + Flow + Additional pump control) 

Housing matedi 
1 Field mounting PC, IP66 NEMA 4x 

2 DIN rail mounting PBT, IP20 

eration 
C Illuminated display + keypad 

E Illuminated display + keypad, 96x96, panel mounting, front IP65 

K w/o display, via communication 

Powersuppiy 
A 90-253 VAC 

B 10,5 -32 VDC 

50 

Level input 
l IxsensorFDU9x/8á 
2 2x sensor FDU9x /R. 

Switch oµ ut 
1 x relay, SPDT 

3x relay, SPDT 

6x relay, SPDT 

Output 
1 I x 0/4 -20mA HART 

2 2x 0/4 -20mA HART 

3 PROFIBUS DP 

90 Addltió dal input 
., .. ada.cnnulInF,ir 

- Ltlimitswitch +l ) :- :ei::Fararur?F PL.'iT131 

Dátálojhìnction 
Basic version 

Languages 
de, en, nl, fr, es, It, pt 

en, ru, pl, cs 

en, zh, ja, ko, th, id 

Additiot'tál option 
FA I Basic version 

I FMU90 - I complete product designation 

( *): meaning of the language code: 
cs: Czech; de: German; en: English; es: Spanish; fr: French; id: Bahasa (Indonesia, Malaysia); it: Italian; la: 

Japanese; ko: korean; nl: Dutch; pl: Polish; pt: Portuguese; ru: Russian; the Thai; zh: Chinese 

Scope of delivery Instrument according to the version ordered 
Operating program: ToF Tool - FieldTool Package 
Operating Instructions (depending on communication version, see chapter "Supplementary documentation ") 

for certified instrument versions: Safety Instructions ()(As) or Control Drawings (ZDs) (s. chapter . 

"Supplementary documentation ") 

field housing units for flow measurement FMU90-* 21********* are delivered with 2 screws for plombing 
the device 
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Prosonic S FMU90 

Accessories 

Commubox FXA191 HART For intrinsically safe communication with ToF TooVFieldCare via the RS232C interface. For details refer to 
TI237F /00 /en. 

Commubox FXA195HART For intrinsically safe communication with ToF TooVFieldCare via the USB interface. For details refer to 
TI404F /00 /en. 

Commubox FXA291 For intrinsically safe communication with ToF TooVFieldCare via the service interface (IPC) of the instrument 
and the USB interface of a PC /Notebook. 
Ordering Code: 51516983 

Protection cover for the field 
housing 

Material: 316TV 1.4571 
is mounted by the mounting help of the Prosonic S 

Order -Code: 52024477 

iL".FM1100a11.00.00U0.xi.003 

Mounting plate for the :Held 

housing 
suited for the mounting help of the Prosonic S 

for 1" - 2" tubes 
Dimensions: 210 mm x 110 mm 
Material: 316TV 1.4571 
fixing clips, screws and nuts are supplied 
Order code: 52024478 

A: mounting help of the field housing 

100-FMUO0ux-00-00-00-n-001 ' 
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Prosonic S FMU90 

Mounting bracket 

ÿlQtGl. qr`á iOiidéï' Cod ë 
700 mm galv. steel 919791-0000 

700 mm 316 Ti 919791-0001 

1400 mm galv. steel 919791-0002 

1400 mm 316 T1 919791-0003 

U1D FMU4{0-0000 ndOS 

Adaption plate for remote 
display 

Used to mount the remote display into the opening 
(138 mm x 138 mm) of the remote display module of 

the Prosonic FMU860/861 /862 (Display size: 144 x 
144 mm). 

Order -Code: 52027441 

Ctti Note! 
The adapter plate will be mounted directly in the old 
remote display of the FMU86x series. The housing of 
the remote display of FMU860 /861 /862 is the 
holder for the adapter plate and the new remote 
display of the FMU90/95 in the format 96x96 mm. 

1.00FMUWZZZ-000000zz001 

(a): remote display of the Prosonic S with adoption plate; 
(b): opening of the remote display FMU860 /861 /862 

Option: 
Adaption plate 160x160 mm, thickness 3mm, aluminum, opening 92x92 mm for remote display of the 
FMU90 (size of the display: 96 x 96 mm). 
Can be used to replace the FMU86x remote display or DMU2160/2260. 
Order Code: TSPFU 0390 
Please contact your Endress +Hauser representative. 
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Overvoltage protection 
HAW56x 

Application examples 

' ""' 'MeaSUreMejlt t meafurement point requirements*J.-Connection dlagrani 
,v,44 A ,:r"ArA,At ft,' ;Al a, ,A1,' a , AA .;",K kr,Wte,"4, 

41: 

Current output 1 

0/4 to 20 mA 

Current output 2 

0/4 bis 20 rnA 

Transducer Prosonic S 

FMU90 with 2 Prosonic 
FDU9x sensors 

Current output 
0/4 to 20 mA 

Prosonic S FMU90 
transducer with Prosonic 
FDU9x level measurement 
sensors 

2 x HAW560 + 562 
for 0/4 to 20 mA output signal 

2 x HAW561 

for power supply to the transducer 
2 x HAW560 + 566 
for the sensor signal 

Use gas discharge tube for indirect 
shield earthing. 

0/4 - 20 rnA 

t !k! '1141:91FIRIP 
3 

1E1 

Output signal: 
HAW560+562 

yellow 
black 

red 

CD C ifl 
(7) O 
o Ir) 
u) 2 
C 
a) < 

0/4 - 20 mA 

9 I 

yellow 
black 
red 

PE 

GOA.HAWSOrct-04,10Am-ep.007 

1 x HAW560 + 562 
for 0/4 to 20 mA output signal 

2 x HAW561 

for power supply to the transducers 
1 x HAW560 + 566 
for the sensor signal 
Use gas discharge tube for indirect 
shield earthing. 

0/4 - 20 mA 

Output signal: 
HAW560+562 

CD 
Co 
.: 

C CD 
Lo 
+ 

Co O - ,s0 
O 

< 

yellow 
black 

red 

11 

?-111111EMBN- 
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Prosonic S FMU90 

&tèasurement sigñát' 141ëásúrémèneNpótnt réquìrements 
{ s ,Coqúétioä dtágrám ; 

40F"^.5S v`+ 

no current output 
(only relay outputs) 

Prosonic S FMU90 
transducer with Prosonic 
FDU9x level measurement 
sensor 

1 x HAW560 + 1 x HAW566 
for sensor signal. 

Use gas discharge tube for indirect 
shield earthing. 
2 x HAW561 

for power supply 

Sensor signal: 
HAW560 +566 

2 
.l3 

11 

Prosonic S 
FMU 90 

io-0 

3 Ta 

':ï' PE 
GOO -HAW SGna-W . I O aan-00E 

Note! 
HAW560 with the HAW562 module can also be used to protect the signal line of the external temperature 
probe FMT131 (Ex or Non -Ex version). 

Electrical connection 

Power supply: HAW561 and 561K 

GOO HAW SEm-0<. 10 xxla 001 

A fixed allocation of the phase and ground terminal is not allocated (pole security). The unit is fitted on both 
ends with a multi function connection terminal. This gives the opportunity to simultaneously connect a cable 
as well as a fork ferrule from standard busbars. 
Connection of the unit is as in the diagram above. Dependent on the cabling, up to four units will be required. 

Sensor signal: HAW560 with HAW566 

Unprotected input (IN) 
terminals 1 and 2 

Incoming 
connection cable 

Y 

Screen s= HAW560 
connection terminal 

Reseptacle gas 
discharge tube (GDT) 

PG 
P1 

3 

Protected output (OUT) 
terminals 3 and 4 

Outgoing 
connection cable 

Unit to be 
protected 

Screen 
connection terminal 

Module carrier 
(trough terminated) 

P2 

G00.HA\V5exu 04. 1001.em001 
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Prosonic S FMU9O 

Connection of the unit as in the diagram. The ground connection is made using the DIN rail. 

For indirect screening (as required if connecting the Prosonic S signal line to an HAW566) a gas -discharge 
arrester is supplied. It must be inserted into the provided plug -in bay on the HAW560: 

c00.xAw5eem1 I. 10.u.a 000 

Output signal 

Unprotected input (IN) 
terminals 1 and 2 

Incoming 
connection cable 

Screen 
connection terminal 

[ 

HÂW562 ,= 

HAW560 

PG 
P1 \ Module carrier 

(trough terminated) 

Protected output (OUT) 
terminals 3 and 4 

Outgoing 
connection cable 

3 n 

Unit to be 
protected 

Screen 
connection terminal 

P2 

GUO-NFWSOaa-01-10-01 -en-00] 

Connection of the unit as in the diagram. The ground connection is made using the DIN rail. 
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Prosonic S FMU90 

Product overview 

Öcédér code r .a ; .`9.,, r., °'wT za "z. 
& 

ev A , w, , , « , 

°UiiiL `E i.r^ y' 
`..?wq 

° . i? i ; .} t ̂  

iô,.. wf4 s$ `L°b:'et :'a . .á ia&'R- -4ra 4,. ;3.K&µ31ái' ;iN.. ..`k. 
51003569 Surge arrester HAW561K 

For low voltage users 24/48V, single pole, requirement class C, basic component with 
plugged in protection unit, defect display, 18 mm housing width 

51003570 

- 

Surge arrester HAW561 
For standard voltage users 115/230 V, single pole, requirement class C, basic component 
with plugged In protection unit, defect display, 18 mm housing width 

51003571 Surge arrester module carrier HAW560 
Two pole through terminated for fitting surge arrester modules for units in information 
technology, 12 mm housing width, colour grey 

51003572 Surge arrester module HAW562 
For protection of 2 single lines, e.g. 2 asymmetrical single lines, 
e.g.: 0/4 to 20 mA, Profibus PA, 12 mm housing width, colour grey 

51003573 Surge arrester module HAW565 
For protection of 2 single lines, e.g. 2 asymmetrical single lines with high frequency signal 
transmission, e.g.: Profibus DP, RS 485, 12 mm housing width, colour grey 

51003574 Surge arrester module carrier HAW560Z 
Two pole through terminated for fitting surge arrester modules for units in Information 
technology In Ex areas, 12 mm housing width, colour blue 

51003575 Surge arrester module HAW562 
For protection of 2 single lines, e.g. 2 asymmetrical single lines in Ex areas, 
e.g.: 0/4 to 20 mA, Profibus PA, 12 mm housing width, colour blue 

71028875 Surge arrester module HAW566 
Protection for 2 signal inputs, e.g. 2 asymmetrical inputs, e.g. Prosonic S signal 
12 mm housing with, colour grey 

For details see Technical Information T1093R. 
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Prosonic S FMU90 

Temperature sensor FMT131 

1 

A: Temperature sensor FMT131; & weather protector 

Product structure 

871rPrOX.a I M_ 
R Non-hazardous area 

J ATEX II 2G EEx m II T6/T5 

Q FM C1.1 Div. 1 Gr. A-D 

Ii CSA General Purpose 

S CSA Class I Div. I 

I -m/16 5 ft 

2 10 m/32 ft 

3 15 m/49 ft 

4 20 m/65 ft 

5 25 m/82 ft 

6 30 m/98 ft 

7 w/o cable, gland Pg16,1P66 

8 ... m . 

A ... ft 

FMTI 31 - complete product designation 

Weather protection cover for FMT131 
Order code: 942046-0000 
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Supplementary documentation 

Innovation booklet IN 003 

Ultrasonic measurement - the solution for your application 

Technical Information TI 396F 

Technical Information for the ultrasonic sensors FDU91/FDU92/FDU93/FDU95/FDU96 

Operating instructions Depending on the instrument version, the following operating instructions are supplied with the Prosonic S 

(for transmitter FMU90) FMU90: 

`Y °' *"^6lnst içtions Pryer {)utpFtit 
.. .. 

I1lC8itÓn.:'; gf , 
r . B ee. Flnstrume t v rsiOn ..- â vide I,,, L°rfi^" "!_..irnYul. 

BA288F 

HART 

level measurement 
alternating pump control 
screen and rake control 

FMU90- * * * * * * *1* * ** 

FMU90 * * * * * * *2 * * ** 

BA 289F 
flow measurement 
backwater and dirt detection 
totalizers and counters 

FMU90 - *2 * * * * *1 * * ** 

FMU90- *4 * * * * *l * * ** 

FMU90 - *2 * * * * *2 * * ** 

FMU90 *4 * * * * *2 * * ** 

BA292F 

PROFIBUS DP 

level measurement 
alternating pump control 
screen and rake control 

FMU90 - *******3**** 

BA 293F 
flow measurement 
backwater and dirt detection 
totalizers and counters 

FMU90- *2 * * * * *3 * * ** 
FMU90 - *4 * * * * *3 * * ** 

These operating instructions describe installation and commissioning of the respective version of the 
Prosonic S. It contains those functions from the operating menu, which are required for a standard measuring 
task. Additional functions are contained in the " Descripiton of Ínstrument Functions" (BA 290F, see below). 

Description of Instrument BA290F 
Functions 

contains a detailed description of all functions of the Prosonic S and is valid for all instrument versions. A PDF 

file of this document can be found 
on the CD -ROM of the "ToF -Tool - FieldTool Package ", which is supplied together with the instrument 
in the internet at "www.endress.com" 

Safety Instructions XA326F 

Safety Instructions for ATEX II 3D 
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Instruments InternatiDnal 

Endress +Hauser 
Instruments International AG 
Kaegenstrasse 2 
4153 Reinach 
Switzerland 

Tel. +41 61 715 81 00 
Fax +41 61 715 25 00 
www.endress.com 
info @ ii. e nd ress. c om 

T1397F/00/en/01.09 
71089241 
FM+SGML 6.0 ProMaDo 

Endress+Hauser 
People for Process Automation 

im i n a u 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

FLOAT SWITCH 

Flygt - ENM -10 - High Level Float Switch 

SUPPLIED BY: ITT FLYGT LTD 
27 DEVLAN ST, 

MANSFIELD QLD 4122 
PHONE: (07) 3849 7477 
FAX: (07) 3849 7633 
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PLOT 

Technical specification 
ENM-10 Level regulator 

414-44.4 

'4P4 

, 

4 

w", 

;01.' 
tit 11?41;4:, 

, 

4? ITT Industries 
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The simplest possible method for level control! A 
mechanical switch in a plastic casing, freely suspended 
at the desired height from its own cable. When the liquid 
level reaches the regulator, the casing will tilt and the 
mechanical switch will close or break the circuit, thereby 
starting or stopping a pump or actuating an alarm device. 
No wear, no maintenance! In sewage pumping stations, 
for ground water and drainage pumping - in fact, for 
most level control applications -the ENM -10 is the ideal 
solution. 

The regulator casing is made of polypropylene and the 
cable is sheathed with a special PVC compound. The 
plastic components are welded and screwed together. 
Adhesive is never used. Impurities and deposits will not 
adhere to the smooth casing. 

This level regulator is available in different versions, 
depending upon the medium in which it is to be used. As 
standard, the regulator can be obtained with 6, 13, 20, 30 
or 50 metres (20, 42, 65, 100 or 167 feet) of cable for liquids 
with specific density between 0.95 and 1.10 g /cm3; for 
other specific densities, the regulator is only available with 
20 metres (65 ft) of cable. The regulator can withstand up 
to 60°C (140 °F). 

Dimensions 

For density 
g /cm3 . 

Regulator 
length 
mm (in) 

Diameter 
mm (in) 

0.65-0.80 194 (7 10/18) 100 (4) 

0.80-0.95 177 (7 ) 100 (4) 

0.95 -1.10 162 (6 3/8 ) 100 (4) 

1.05 -1.20 142 (5 8/18 ) 100 (4) 

1.20 -1.30 133 (5 1/4 ) 100 (4) 

1.30 -1.40 130 (5 2/18 ) 100 (4) 

1.40 -1.50 126 (5 ) 100 (4) 

Technical data 

Liquid temperature: 

Liquid density: 

Degree of protection: 

Interrupting capacity 
of micro switch: 

min. 0 °C (32 °F) 
max. 60 °C (140 °F) 

min. 0.65 g /cm3 
max. 1.5 g /cm3 

IP68, 20 m (65 ft) 

AC, resistive load, 250V 10A 
AC, inductive load, 250V 3A 
cos ce = 0.5 
DC, 30V 5A 

Note that local regulations may limit the voltage. 

Approvals: 

Weight: 

Materials 

Body: 
Bending relief: 
Cable: 

CSA, SEMKO, NEMKO, 
CE 
Approved according to 
EN61058 

approx. 2 kg (4.5 lb) for a 

standard density regulator 
with 20 m cable. 

polypropylene 
EPDM rubber 
special compound PVC or 
chlorinated polyethylene CPE 
rubber 
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The liquid in which level regulation is practiced most 
frequently is, of course, water. Of the millions of re- 
gulators in use all over the world today, it is estima- 
ted that nine out of ten work in water. 

However, with a float body of polypropylene, a cable 
of PVC or CPE and a bending relief of EPDM rubber, 
the ENM -10 is virtually insensitive to many aggressive 
liquids. 

The table shows how resistant the ENM -10 equipped 
with either PVC or CPE cable, is to different chemicals 
at two different temperatures. The classification is 
broken down into the following categories: 

0 = No effect, 1 = Minor to moderate and 2 = Severe 
effect. The sign - means that information is not avai- 
lable. 

Keep in mind also that the density of the liquid deter- 
mines the bouyancy of the regulator. The ENM -10 is 
made for seven different densities. See page 2. 

Always observe local regulations: 
Take particular note of: 

risk of fire /explosion 
hygiene requirements 

Acids 

PVC cable 

20°C 60°C 
(68°Fí (140°Fí 

CPE cable 

20°C 60°C 
(68°F1 114011 

Salts 

PVC cable 

20°C 60°C 
(68°R 1140 °F1 

CPE cable 

20°C 60°C 
(68°FI 1140°F1 

Solvents and 

miscellaneous 

PVC Ca111e 

20°C 60°C 
(6811 (140°F1 

CPE cable 

20°C 60°C 
(68°FI (140 °F1 

Acetic Add 50% 1 2 0 0 AluminiumChloride 0 0 0 0 Aceton 2 2 2 2 

Acetic Add 75% 2 2 0 0 CalciumSulphate 0 0 0 0 Aniline 2 2 1 2 
Benzoic Add 2 2 0 0 CaldumChloride 0 0 0 0 Benzene 2 2 2 2 

Boric Add 5% 0 - 0 0 CalciumNitrate 0 0 0 0 Butyl Alcohol 2 2 0 1 

Butyric Acid 2 2 2 2 CopperChloride 0 0 0 0 Carbon 
Tetrachloride 2 2 2 2 

Chromic Add 10% 0 2 2 2 Copper Sulphate 0 0 0 0 

Citric Add 0 1 0 0 FerricChloride 0 0 0 0 Chlorobenzene 2 2 2 2 

Hydrobronric Ferrous Sulphate 0 0 0 0 Chloroform 2 2 2 2 

Add 5% 1 2 0 0 MagnesiumChloride 0 0 0 0 Ethyl Alcohol 2 2 0 1 

Hydrochloric Potassium Sulphate 0 0 0 0 Ethyl Ether 2 2 2 2 

Acid 10% 0 1 0 1 Ethyl Acetate 2 2 2 2 

Hydrochloric Potassium Nitrate 0 0 0 0 

Acid37% 1 2 0 2 Potassium Ethylene .Dichloride 2 2 2 2 

Carbonate 1 1 1 1 Ethylene Chloride 2 2 2 2 

Hydrocyanic' Potassium Formaldehyde 37% 1 2 0 0 

Acid 10% 0 0 1 2 Bicarbonate 0 0 0 0 Gasoline 2 2 2 . 2 

Hydrofluoric Kerosene 2 2 2 2 

Acid 5% 0 2 0 1 Sodium Sulphate 0 0 0. 0 

Hypochloric Acid 1 2 2 2 Sodium Chloride 0 0 0 0 Methyl Alcohol 2 2 0 0 

Maleic Acid 2 2 2 2 Sodium Nitrate 0 0 0 0 Methyl Ethyl Ketone 2 2 2 2 

Nitric Acid 5% 1 1 1 1 Sodium Bicarbonate 0 0 0 0 Methylene Chloride 2 2 2 2 

Sodium Carbonate 0 0 0 0 Nitrobenzene 2 2 2 2 

Nitric Add 65% 2 2 2 2 Phenol 2 2 2 2 

Oleic Acid 1 2 2 .2 Tin Chloride 1 1 1 1 

Oxalic Add 50% 1 1 1 2 Zinc Sulphate 0 0 0 0 Toluene 2 2 2 2 

Phosphoric Zinc Chloride 0 0 0 0 Trichlorethylene 2 2 2 2 

Acid 25% 0 0 1 2 Turpentine 2 2 2 2 

Phosphoric Xylene 2 2 2 2 

Acid 85% 0 0 1 2 BITS 

Sulphuric Acid 10% 
Sulphuric Acid 78% 

1 

2 

2 

2 

1 

2 

2 

2 
Castor Oil 

Cocoanut Oil 

1 

0 

1 - 1 

0 

1 

2 
Gases 

Tannic Add 0 0 0 O Corn Oil 2 2 2 2, 
Tartaric Add 1 1 1 i Diesel Oil 2 2 2 2 Carbon Dioxide 0 0 0 0 

Carbon Monoxide 0 0 0 0 

Bases Linseed Oil 
Mineral Oils 

2 

2 

2 

2 

2 

2 

2 

2 

Chlorine (wet) 
Hydrogen Sulphide 

2 

0 

2 

0 

2 

1 

2 

1 

Olive Oil 1 1 1 1 Sulphur Dioxide 

Ammonium Silicone Oils 0 0 0 0 (wet) 1 1 2 2 

Hydroxide 0 - 0 0 

Calcium Hydroxide 0 0 0 0 

Potassium 
Hydroxide 1 2 0 0 

Sodium Hydroxide 1 2 0 0 

0 = No effect, .1 = 'Minor to moderate, 2 = Severe effect. -= No information available. 
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Wiring alternative 
To conform to local regulations, 
the level regulators are normally 
connected through a transformer 
to a low- tension control circuit. 
Two regu -lators are used - one 
for starting and one for stopping. A 
third regulator can be connected if 
an alarm is required at a given 
level. Identical regulators can be 
used for all functions. 

A. Connected for emptying 
Connect the blue and black leads. 
Insulate the brown lead. 

B. Connected for filling 
Connect the blue and brown leads. 
Insulate the black lead. 

Let the level drop ... 

The manufacturers reserve the right to alter 
performance specification or design without notice. 

... to the lowest permissible The regulator will then 
point. - react ... 

. so the process is 
reversed. 

At the highest permissible ... level regulator Il 

point ... reacts .. 

FLY 
www.flygt.com 

. in the opposite fashion. 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 7 

SOFT STARTER 

Emsby - EMOTRON MSF -30 c/w 01- 3060 -00 - Soft Starter + Remote Keypad 

SUPPLIED BY: EMSBY 
27 RODWELL ST, ARCHERFIELD OLD 4108 

PHONE: (07) 3274 2566 
FAX: (07) 3274 2387 
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Valid for the following Soft starter Models: 
MSF -017 to MSF -1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01- 1363' -01 
Edition: r3 
Date of release: 2003 -02 -03 
© Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

. The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short -circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch -off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below. 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us.. 

Installing and /or using such products can have a 

negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non -original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched oft). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as -for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 
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1. GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth _ (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF -1000 and MSF -1400 which are delivered as open 
chassi IPOO. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These Instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start -up, read chapter 2. page 8 
to chapter 3. page 10. 

Once you are familiar with the soft starter, you can 
operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947 -4 -2 
EN 60204 -1 Electrical equipment \of machines, part 
1, General requirements and VDE 0113. 
EN 50081 -2, EMC Emission 
EN 50081 -1, EMC. Emission with bypass 
EN 50082 -2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection._ 
b) check that earthing wire is firmly connected. 
Insulation . 

Voltage 
Function 
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1.7 Inspection at delivery 

Fig. I Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock -resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of MSF -310 and 
larger types 

The soft starter is attached to the plywood box /loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 

2. Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 

3. Push up the front cover about 20 mm so that the 
front cover can be removed. 

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 

6. Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 

7. The hooks are used as an upper support for mount- 
ing the soft starter. 

Fig. 2 Unpacking of MSF -310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integrated Kl relay. 

03-F03 

MSF 

The MSF is developed for soft starting, stopping and 
braking three -phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1 -Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2 -Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3 -Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03 -F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 'Porque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC -brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3. HOW TO GET STARTED 

N 

>E 

11213 PE 0102PE 

Ti T2 T3 PE 

K122 23 K2 24 33 833 69 70 

11 12 13 14 15 16 17 18 19 75 76 77 

start /4t00 

03-F17 

Fig. 6 Standard wiring. 

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

WARNING! Mounting, wiling and setting the device 
Into operation must be carried out by properly trained 
personnel. Before setup, 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 Kl (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.1) 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

1) The.menu.006 must be put to 01 for start /stop command from. 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions /Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

'Switch on the control voltage (normally 1 x 230 V), all 
segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 

supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020 -025 and 
motor data 041 -046. 

NOTE! The main function Is chosen according to the 
application. The tables In the applications and functions 
selection (table 1, page 15), gives the Information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4 -pole motor 
acc. to the nominal power of the soft- starter. The soft 
starter will run even if no specific motor data Is selected, 
but the performance will not be optimal. 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 230 of 423



o 4 
o 
o 

4 o 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

o 2 
o 
o 

5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of In soft in Amp 

4 o 
o 

2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnsoft in kW 

o 4 o 
o 

1 4 5 o 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500 -3600 rpm 

o 4 5 
o 
o 

8 6 
Nominal motor cos phi 

Default: 0.86 

*Range: 0.50 -1.00 

4 6 o 
o 

5 o 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set It to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

o o 2 o 
o 

1 o 
Start time ramp 1 

Default: 10 sec 

Range: 1 -60 sec 

Estimate the starting -time for the motor /machine. Set 
"ramp up time" at start (1 -60 sec). 
Key "ENTER 4..1" to confirm new value. 
Key "NEXT -+ ", "PREV 4- " to change menu. 

o o 4 o 
o 

o F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2 -120 sec 

Set "ramp down time" at stop (2 -120 s). 

"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

o 6 o 
o 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

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

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4.1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

.3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

o o 5 o 
o 

o. o 
RMS current read -out 

Default: 

Range: 0.0 -9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor is running. 

12 HOW TO GET STARTED 

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 be activated by relay Kl 
(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 function voltage ramp. 
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4. APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating 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 be used are given. See 
table 2, page 17. 

Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The 1EC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5 0 - 30 : 50 

--T 
- 10 

Starts per hour 

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

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
(03F59) Current) of starter 

under prescribed condi- 
tions 

Fig. 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) ; 

for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts /hour or other duty cycles are 
needed, please contact your supplier. 

I-- z 
LLJ 

U 
V 

Starts per hour 

Start 
Duration 

Run Time 
Off 
Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5:0 - 30 : 1440, 

143.F991 

Off time (seconds 
between starts) 

Start time (seconds) 

Start cuvent -( multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under . 

prescribed conditions 

Fig. 10 Rating example AC53b. 

I- z 
LiJ 

)z 
CC 

U 

Start 
Duration 

Off 
Time 

TIME (O3 -F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24- minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a. and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b Is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0- 30:50 -10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 
time this current in starting. 
AC 53a 3.0-30:50 -10 (normal /light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters It's Important to ensure 
that not only FLC (Full Load Current) Is compared but also 
that the operating parameters are Identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal /light duty 
(3.0- 30:50 -10) and the second for heavy duty 
(5.0- 30:50 -.10) 

Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25; =1 ", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36; =1 / 38 -40 ", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an 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 
38 -40) can be used for better start and stop per- 
formance. 
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Table 1 Applications Rating List 

Applications AC53a 
3.030:50 -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 

x 300 -400 25; =1 36; =1 / 3840 
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 / 3840 
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 

Trplley 

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 / 3840 
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 1 in menu 25. 
"36; =1 / 34,35 ", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPLICATIONS AND FUNCTIONS SELECTION 
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Table 2 Application Function List 

Application/ 
Duty 

Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start /stop features. 22 

Non linear ramps Linear ramps without tacho. 
Water hammer Torque ramps for quadratic load 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 
Dry running Shaft power underload 96-99 

High load due to dirt in pump Shaft power overload 92 -95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25; =1 or 

20;21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88- 
Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92 -95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 

., 
96-99 

CONVEYOR 
Normal /Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25; =1 

Filling or unloading conveyors Slow speed and accurate position control. 37 -40 ;57,58 
Conveyor jammed Shaft power overload 92 -95 

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96=99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward: 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25; =2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 
Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25; =1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;= 1,34,35 
36 ;= 2,34,35 

High speed lines Conveyor speed set from planer shaft.peweranalog,out- 
put. 5'456' 

Worn out tool Shaft power overload 92 -95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25; =1 

Heavy load when starting with material .- Torque boost 30,31 
Low power if a diesel powered generator is used, 

Wrong material in crusher Shaft power overload 92 -95 

Vibrations during stop Dynamic DC brake without Contactor 36;= 1,34,35 

BANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. . 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25; =1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36 ;= 1,34,35 
36;= 2,34,35 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 5456 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy High inertia load Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25; =1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36 ;= 1,34,35 
36;= 2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37- 40,57,58 
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Table 2 Application Function List 

Application/ 
Duty 

Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25; =1 

Need to control material viscosity Shaft power analog output 54-56 
Broken or damaged blades Shaft power overload 92 -95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy 

Hleavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25; =1 

Torque boost in beginning of ramp. 30,31 
Jamming Shaft power overload 92 -95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 36;= 2,34,35 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 

18 APPLICATIONS AND FUNCTIONS SELECTION 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. - 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 
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Voltage ramp start/stop (default) X X ' X X X X X X X X X- 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start /stop NOTE! Voltage and torque ramp for starting only with 

table is given. softbrake. 

Table 4 Start /stop combination. 
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Voltage ramp start . X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE -017 there the min. current is 2 A. Example 
MSE -210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0 °C 
For ambient temperatures below 0 °C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole- changing contactor and two speed 
motor 

The switching; device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor; This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data ", "Power loss 
at rated motor load (IN) ", "Power consumption control 
card" and "Power consumption fan ". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5.. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

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 

B. B. B. 
MENU 

Q RUNNING 

Q START /STOP 

B. B.B. a: 
VALUE 

01 In INaN ottagaa to tart( %) 
02 Startr amp1( ax.) 
03 Stupa owns citadel to top( %) 
04 Stopr ampi( Na.) 
05 Cutrantr aadout 
06 Conttplttt oda 
07 EatandadNnatlona 

/ /// 
,START' 

e STOP / / //_ 
H 

PREV NEXT 

ENTER 

RESET 

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 
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5.3 LE[) display 
The two light emitting diodes indicates start /stop and 
running motor /machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start /stop -LEI) 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 

Running -LED, 
flashing 

Start/stop- 
LED,on 

Time 

Running- 
LED,on 

Running -LED, 
flashing 

Start/stop- 
LED,off 

Running- 
LED,oH 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used: 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 221 

RMS currents and voltages 1 211 -2161 in each phase 

Viewed soft starter data' 201 -208 

Reset to factory settings 
1 

199 

111 -114 Serial communication 

Automatic return menu 105 

"JOG" enable 1103 -104 

Run at F1 &F4 alarm' 101 -1021 

Machine protection' 089-0991 

Main supply protection 1 081_0881 

071 -075 Motor protection 

j221:21J.I.Aarm List 

001) Initial voltage 

002j Start ramp time 

003IStep down voltage at stop 

0041 Stop ramp time 

1 005 I RMS current 

006 Control mode 

Menu expander 

Menu expander 

016-018 

020-025 

1 030-040 

Dual ramp start /stop 

Initial and end torque at start 

Main functions 

Additional functions 

041 -046 Nominal motor parameters 

1051-052 

I 
054-056 

Relay K1 &K2 functions 

Analogue output 

1 057 -058 1 
Digital input / Parameter set \ 061 

03+30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT " and "PREY t- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT 4- " or the "PREV - " key. The " +" and " -" keys are used to increase 
respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER 40 " 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 and keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start /stop motor operation. START 

STOP 

Display previous menu. 
PREY 

Display next menu. 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 4 
RESET J 

JOG Reverse 

JOG Forward 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT - " and "ENTER 
.J " for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the sanie 2 
keys "NEXT -. " and "ENTER .0 " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read -out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message ' -Loc' will display if trying to set a 
parameter or operate the soft starter in locked mode. 

The key lock status can be read out in menu 221. 

2 21 °° 

no 
Locked keyboard info- 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

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

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set -up 

Control mode 

Start /Stop JOG fwd /rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061 =0 

Parameter set with 
Internal selection 

Menu 061 =1-4 

Keyboard 
Menu 006 =1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006 =2 

Unlocked 
keyboard 

Remote Remote 
Remote and 
keyboard 

Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006 =3 

Unlocked 
keyboard 

Serial comm Serial comm 
Serial Comm. 
and keyboard Serial comm 

Locked 
keyboard 

Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
Ensure that the cabinet will be sufficiently 
ventilated, after the installation. 
Keep the minimum free space, see the tables 
on page 25. 
Ensure that air can flow freely from the 
bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come Into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF -017 to MSF -835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF -1000 and MSF -1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

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

MSF-017 to MSF 250 

D 

H 

O 

30.20 
03.F98_1 

Fig. 16 MSF -017 to MSF -250 dimensions. 
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Fig. 17 Hole patternfor MSF -017 to MSF -250 (backside view 

io 

208,50 

1 

_116.80 

Fig. 18 Hole pattern for MSF -170 to MSF -250 with upper 
mounting bracket instead of DIN -rail. 
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MSF-017 to MSF 250 

Table 7 MSF -017 to MSF -250. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
hl (mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 IP 20 Busbars Convection 320x126x260 78.5 265 5.5/M5 6.7 
045, 060, 
-075, -085 IP 20 Busbars Fan 320x126x260 78.5 265 5.5/M5 6.9 

-110, -145 IP 20 Busbars Fan 400x176x260 128.5 345 5.5/M5 12.0 

-170, -210, -250 IP 20 Busbars Fan 500x260x260 208.5 445 5.5/M5 20 

Table 8 MSF -017 to MSF -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 
-110, -145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 , 0.6 

1) Above: wall -soft starter or soft starter -soft starter 

MSF-310 to MSF-1400 

Table 9 MSF -310 to MSF -1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection 
Cony/ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
hi (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 

Table 10 MSF -310 to MSF -1400. 

MSF 
model 

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

Tightening torque for bolt (Nm) 

above 1) below at side Cable PEcable 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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w D 

H 

Fig. 19 MSF -310 to MSF -835. 

F 

H1 

Fig. 20 Hole pattern for spew attachment, MSF -310 to 

MSF -835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 

-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF - 
310 to MSF -835). 

e 

o 

b 

o 

W3 W2 W1 

hl 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. hl 
(mm) 

Dist. wl 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

=570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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o o 
o) 

E 

o 

o 

o 

875 

03-F12 

Fig. 22 MSF -1 000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

a 
LJLJ 

-111`'111/ nñnñíñn 
- icv ìaù:ìaìutixa; a V ® r-ir-nnnr-inrnc-i aooa000 

3 2 

or., , I ,., n . . ná7n Ii7]lH7] '-_-- 
czaang4 s ¡ eáTrsf 
OOO Z'_' _ CCi v,r - 

\ VI T2 

L2 

o 

eeeeeee 

03 -F54_1 a, ® 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF -017 to MSF-085 

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

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

4. Mains supply Ll, 12, 13 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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nñnninnn 
----ÓEICIQ 

Fig. 25 Connection of MSF -110 to MSF -145. 

Connection of MSF 110 to MSF 145 

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

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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03 -F104 

o. 
® ® 6 

410! EdE! 
0.1 

%SO V 

o o 

Fig. 26 Connection of MSF -170 to MSF -250 

Connection of MSF 170 to MSF 250 

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

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

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

Connection of MSF 310 to MSF-1400 

Device connections . 

1. Protective earth, (PE), Mains supply and 
Motor 

2. Protective earth, L (PE), Control. voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, L3 
5. Motor power supply Ti, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 . Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10 %/380 -500 VAC ± 10% 
02 

PE Gnd J. 
11 

Digital inputs for start /stop and reset. 0-3 V -> 0; 8-27 V -> 1. Max. 37 V for 10 sec. 
Impedance to 0 VDC: 2.2 kit 12 

13 Supply /control voltage to PCB terminal 11 and 12, 
10 kit potentiometer, etc. 

+12 VDC ±5 %. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2 -1.0 V, 0-20 mA and 4-20 mA /digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kit, current signal: 100 Q. 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V -> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 ki . 17 

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

+12 VDC ±5 %. Max. current from +12 VDC '= 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2 -10V; min load impedance 70012 
0-20mA and 4- 20mA;max load impedance 75012 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21- 22. 

1 -pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1 -pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1 -pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kit Switch back level 2.2 ka 

7172* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF -310 - MSF -1400 

7174* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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> 

6.4 Minimum wiring 

100-240- +10% 

L1 L2 L3 PE PE 

A 
Ll L2 L3 PE 0102 PE 2 K1 22I 23 K2 24I 33I K3 31I 32 69 70 

Ti T2 73 PE 1112 13 14 15 16 17 18 19 75 76 77 

O 
w PE 

LU 
star t /stop 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring ". 

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

marked (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 Tl, T2 and T3. 

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

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

5. Connect PCB terminal 12 and 13 (PCB terminal 
i 1 -12 must be linked) to, e.g. a 2- position switch 
(on /oFF) or a PLC, etc., to obtain control of soft 
start /stop. (For start /stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the K1 then controls ft. Always use standard commercial, 
slow blow fuses, e.g. type gl, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used If 
preferred. The normal guarantee Is valid even if superfast 
semiconductor fuses are not used. All signal Inputs and 
outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

L1 

L2 

L3 

N 

PE 

LS 12 L3 PE 0102 PE K122 231_5Z 3331 32 69 70 

7112 T3 PE 1112 13 14 1.5 16 17 18 19 75 76 77 

PTC 

I start top 

Analogueln 

PSS 

Anobgueout 
010V 
210V 
020mA 
4-20nW 

PefpinMeRlH PSI PS2 

open open 

2 closed open 

3 open closed 

4 closed closed 

03 -F18 

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

°RI 

L3 

L2 

L3 

N 

PE 

L1 L2 L3 PE 0102 PE 21_K122 231_142 24 331 vo 31 32 69 70 

Tl T2 T3 PE 1112 13 14 15 16 17 18 19 75 76 77 

Li 
1 lJ 

start /stop 

03 -F20 

-1 

Fig. 31 Forward /reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET -UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSF. Table 13 

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

page 79 (set -up menu list). 

Table 13 Set -up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001 -008 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 T:ZB 

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 

UN Voltage 

©2 

Time 

Fig. 32 Menu numbers for start /stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor /machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

O01ó 

3 
Setting the initial voltage at 

0 start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

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

002 ó 

1 
Setting of start ramp 1 

0 
Default: 10 sec 

Range: 1 -60 sec 

Set "Ramp up time" at start. 

0030 

1 o 
Setting of step down voltage 

O stop ramp 1 

Default: 100% 

Range: 100 -40% of Un 

Step down vo tage at stop can be used to stop 
smoothly. 
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0040 

o F F 

Setting of stop ramp 1 

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] 

005ó 

O. 
RMS current 

0 
Default: - 
Range: 0.0- 9999Amp 

Read -out of the RMS motor current. 

NOTE! This Is the same read -out as function 201, see 
s 7.28, page 63. 
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7.2 Start /stop /reset command 
Start /stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start /stop /reset (PCB terminals 
11, 12 and. 13) can be connected for 2 -wire or 3 -wire 
control. 

0 0 6 °0 

Selection of control mode 

2 
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 s 

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 optiöñ. Read the 
operating instruction supplied with 
this option. 

. NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting Is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4__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 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start corn- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12, and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 

start command is given there will automatically be a 

reset. 

7.2.2 2 -wire start /stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect. the 
start /stop. 

7.2.3 3 -wire start /stop with automatic reset at 
start. 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and /or the 
extended functions menu 007 must be set to "On ", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011 -199 menu 008 must be set to "on" as well. 

007°° 

III0 o F 

Selecting of extended 

F 
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 

008 °° 

o F 

Selecting of extended 

F 
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 

Fig. 33 Menu numbers for dual voltage ramp at start /stop, initial 
voltage at start and step down- voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001 -004 and 007 -008 and proceed with 
the following steps: 
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011 g 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30 -90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

012°° 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Start ramp 2 disabled 

1 -60 
Set the start ramp 2 time. A dual 
voltage ramp is active. 

0'13 ó 

. 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100 -40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2' is limited to the 
step down voltage at stop (menu 003). 

014°° 

Setting 2 

o F F 

of stop ramp time 

Default: oFF 

Range: oFF, 2 -120 sec 

oFF Stop ramp 2 disabled 

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current 
more information on the Torque control setting. drawn when starting (150 - 500% of In). This means 

that current limit is only achieved during set start -up 
time. 016°0 

10 
Initial torque at start 

Default: 10 

Range: 0 - 250% of.Tn 

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

O17ó 

150 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

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

0180, 
End torque at stop 

o 
Default: 0 

Range: 0 - 100% of Tn 

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

J 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start -up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current In menu 042 
is correctly Inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting -time for the motor /machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0200 
Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

. 

oFF 
Voltage Ramp mode.with current. 
limit disabled. Voltage Ramp ena- 
bled. 

150 -500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021 -025 must be "oFF". 

Current 

Current 
limit at, 
start 

Voltage ramp 

Time 

03 -F109 

Fig. 34 Current limit, 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor /machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

021°0 

o F 

Current limit at start 

F 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150 -500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menus 020, 022 -025 must be "oFF ". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 

longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

C 

Starting time Time 

03 -F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still 'operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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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 main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure /flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump contro! 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022ó 

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 ( +) and 15 ( -). 

Fig. 37 Wiring for analogue input. 

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

Fig. 38 Setting voltage or current for analogue input. 

023°0 

o F 
Selection of Analogue input 

F 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2 -10V/ 
4 -20mA control signal. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.- start, Direct On Line start). This 
function can be used even with shorted thyristors. 

024°0 

o F 
Setting of D.O:L start 

F 

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 

FLc 

Time- 

03 -F115 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre -defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start /stop the torque controller will follow the 
selected characteristic. 

A torque start /stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 
good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

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. 

O25ó 

o F F 

Torque control at start /stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 
Torque control with linear torque 
characteristic 

2 
Torque control with square torque 
characteristic 

NOTE! Torque control mode Is only possible when Voltage 
Ramp mode Is enabled (menu 020-024 are "oFF"). 

Torque 

2.5 Tn 

2 T _ 

1.5 Tn End torque 

Tn 

0.5 In 

1 Linear 

2 Square 

Nominal Torque 

1 

Initial torque 

Start time Stop time 

End torque at stop 

Time 

03 -F37 

Fig.. 40 Torque control at start /stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp node. 

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

O30ó 

o F 

Torque boost active time 

F 

Default: oFF 

Range: oFF, 0.1- 2 sec 

oFF Torque boost disabled 

0.1 -2.0 Set the Torque boost time. 

O31ó 

300 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster ", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by -pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built -in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed: 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see'Fig. 29 on page 33 for wiring example. 

NOTE! If one Ilke to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers Is 
available. Code No 01- 2020-00. 

O32ó 

o F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as In Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing.functions.will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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Ll 
L2 

L3 

N 

PE 

o 

L1 L2 L3 PE 0102 PE 2 K122 23 K2 24 33 K3 31J 3 -- 69 70 

Ti T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

T1 T2 T3 PE 

LU 
of 

start /stop 

Current transfo mer position 
and connection 

For MSF -017 to MSF-250, 
see Fig. 44. 

For MSF -310 to MSF -1400, 
see Ag. 45. 

CD 
W PE 

03 -F19 

Fig. 43 Bypass wiring example MSF 310 -1400. 
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T1 

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 transformer position when Bypass MSF -017 to MSF -250. 

T1 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 
Blue to 
terminal 76 

U 

Brown to 
terminal 77 

V 

MOTOR 

Brown to 
terminal 77 

w 

03 -F57_1 

Fig. 45 Current transformer position When Bypass MSF -310 to MSF -1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor contról 
(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 

o F 

Setting of PFC 

F 

Default: oFF 

Range: oFF, on 

oFF PFC disabled ' 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC Is used the EMC-directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC -brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay Kl which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57 -58, § 

7.19, page 53). 

See Fig. 47 on page 47 for the following set -up 
sequence: 

Soft brake is activated if menu 36 =2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on Kl and K2 (see § 

7.17, page 51). 
Relay Kl should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start Kl is activated and connects L1, L2, L3 
then the motor starts. At stop Kl opens and discon- 
nects Ll, L2, and L3 and after is K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35. 

NOTE! For several start/stops it Is recommend to use the 
PTC Input. 

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. 

034 ó 

o F 

Braking time 

F 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1 -120 Brake time 

Fig. 46 Braking time 
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0 3 o 
o 

1 o o 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0360 
Brake method 

1 
Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active , 

L1 

L2 

L3 

N 

PE 

o 

\ \ -N 

Q1(fwd) 

Q2(rev) 

C 

Li 12 L3 PE 0102 PE 21 K122 23 K2 24 - - 32 69 70 

Ti T2 T3 PE 1112 1.3 14 1.5 16 17 18 19 75 76 77 

w PE 

Lil 
1 - 
0 start /slop 

03 -F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG " -commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed timeat start page 49 

39 Slow speed time at stop page 49 

40 DC -Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57 =2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 

48 FUNCTIONAL DESCRIPTION SET -UP MENU 

The Slow Speed torque (menu 37) and DC -Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC -brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC- brake, see § 7.15.4, page 49. 

Speed 

n 

0.14 
nN Slow Ramp time 

speed ¡ at start 
at start 

Start 
command 

External Open 
signal 

Closed 

Full voltage 
running 

Ramp time 
at stop speed 
including at stop 
0C-brake 
time 

Time when signal is ignored 

Stopped 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

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

037 ó 

10 
Slow speed torque 

Default: 10 

Range: 10 -100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 

.) load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

O38ó 

of 
Slow speed time at start 

F 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

039 ó 

oF 
Slow speed time at stop 

F 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

nN 

0.1.4 

tnN 

speed 

Nominal speed 

Stow speed 

'Slow speed Ramp time at ' Fun voltage Kamp time Slow speed 
at start start running `at stop in- at stop 

ciuding DC- 
Drake time 

03-F41 Stop command Stopped Start commend 

Time 

Fig. 49 Slow speed at start /stop during a selected time. 

The Slow speed torque (menu 37) and the DC -Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog -Forward and Jog- reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61' for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC -brake after slow speed at stop. ;[040,] 
A DC -brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise -stop. 

The current is controlled and the reference value 
for the normal DC -brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC -brake is possible to select. 

This DC -brake function is not applied when the 
"JOG í] " and "JOG IS1" keys are used. 

O40ó 

o F 

DC -Brake at slow speed 

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 and 008 
to "on" to be able to reach the menus 041 -046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if no specific motor 
data is selected, but the performance will not be optimal. 

041 o 

4 00 
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. 

o 4 2 o 
o 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 o 
o 

7. 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

o 4 4 o 
o 

4 5 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500 -3600 rpm 

50 FUNCTIONAL DESCRIPTION SET-UP MENU 

o 4 5 
o 
o 

0. 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50 -1.00 

0 4 6 o 
o 

5 o 
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, Kl and K2 (closing contacts), are 
programmable. 

Kl 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 
voltageU N 

Function 
Operation 

Run 

Function 
Fulivolt age 

} 
Time 

II* * 
Starting Full 
time voltage 

Start 
delay 
0,1 sec. 

Stopping 
time 

Time 

Time 

Fig. 50 Start /stop sequence and relay function "Operation" and 
"Full voltage ". 

O51ó 

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 

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 Kl 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 § 
7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 

FUNCTIONAL DESCRIPTION SET-UP MENU 51 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0 -10V, 
2 -10V, 0 -20mA or 4 -20 mA. To install the instrument 
proceed as follows: 

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

Fig. 51 Wiring for analogue output. 

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

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054°° 

o F 
Analogue output 

F 

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 

52 FUNCTIONAL DESCRIPTION SET-UP MENU 

4. Choose a read -out value in menu 055 

O55ó 41 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0 -5xln 

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

3 
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. 

o 5 6 0 
o 

1 o o 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value (scale Uscale escale 

100% 0-5x In 0-720V 0 -2xPn 

50% 0-2.5x In 0-360V 0 -Pn 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

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

J1 e ... 
I 

1 I i 
... 

2 

U 114 n ®Ia® c, c a®p®®®® C=-] 

Fig. 53 Setting ofJl for current or voltage control. 

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

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control Is program 
med (see § 7.8, page 41) the analogue Input can not be 
used for digital signal input. The menu 57 is then 
automatically set to OFF. 

057 ó 

o F 
Digital input selection 

Default: oFF 

Range: oFF, 1 -4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the 'number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0580 

1 
Digital input pulses 

Default: 1 

Range: 1 -100 

If Menu 57 =1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57 =2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. . 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

LParameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043,044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

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

. 206 

Fig: 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 

54 FUNCTIONAL DESCRIPTION SET -UP MENU 

O61ó 

i Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

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

Fig. '56 Connection of external control inputs. 

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

1 Open Open 
2 Closed Open 
3 Open Closed 
4 - Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

071°° 

no 
Motor PTC Input 

Default: no 

Range: no, YES . 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset - 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm If It is not selected oFF. 

0 7 2 °° 

1 0 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2- 40.sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' Is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

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. 

Fig. 57 The thermal curve 
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O73ó 

Used thermal capacity 

0 
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. 

O74ó 
o F 

Starts per hour limitation 

F 

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. 

O75ó 

o F 

Locked rotor alarm 

F 

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. 

56 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.22 Mains protection 

0 81 °° 

1 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. 

082°° 

o . F 

Response delay voltage 

F 
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. 

083°° 

voltage 

1 1 5 
Over 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. 

084°° 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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085°° 

o F 
Under voltage alarm 

F 

Default: 85 

Range: 75 -100 U 
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. 

086 °° 

o F 

Response delay under 

F 
voltage alarm 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

O87ó 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

O88ó 

oFF 
Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on ". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed In menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min /protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre -alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start -up delay time can be 
selected to avoid undesired alarms at start -up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 
stop ramp. 

089°° 

n o 

Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

09 0 °° 

Output shaftpower In % 

o 
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 1.00x 
The set levels are: 

Power max alarm limit[092]: 
Power max pre -alarm limit[094]: 
Power min pre -alarm limit[0961: 
Power min alarm limit[098]: 

fact. 

1.15xP 
1.10xP 
0.90xP 
0.85xP 

actual 
actual 
actual 
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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091 ó 

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. 

092 °° 

115 
Max power alarm limit 

Default: 115 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6 -alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

093°° 

oFF 
Response delay max alarm 

Default: oFF 

Range: oFF, 0.1 -25.0 sec 

oFF Max Alarm is disabled. 

0.1 -25.0 Sets the response delay of the Max 
Alarm level. 

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 limit. It is possible to insert both a 

Max and Min pre -alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre -alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre -alarm condition occurs. 
To have pre -alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start -up delay time can be selected in menu 091 
to avoid undesired pre -alarms at start -up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre -alarm status Is always available on the serial 
communication. ' 

O94ó 

1 1 
Max power pre -alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre -alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre -alarm is set 
"oFF" in menu 095. 

O95ó 

o F F 

Max pre -alarm response 
delay 

Default: oFF 

Range: oFF, 0.1- 25.0 sec 

oFF Max Pre -Alarm is disabled. .. 

0.1 -25.0 Sets the response delay of the Max 
Pre -Alarm level. 
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O96ó 

9 
Min power pre -alarm limit 

0 
Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre -alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre - 
alarm is set "oFF" in menu 097. 

097°° 

o F 

Min pre -alarm response delay 

F 

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. 

0980° 

8 
Min power alarm limit 

Default: 85 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7 -alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

099°0 

o F F 

Min alarm response delay 

Default: oFF 

Range: oFF, 0.1 -25.0 sec 

oFF Min Alarm is disabled 

0.1 -25.0 
Sets the response delay of the Min , 

Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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Fig. 58 Load monitor alarm functions. 
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7.24 Resume alarms 

7.24.1 Phase input failure F1 
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. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 
Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101°° 

n 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm F1 (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 
single phase loss. 
- Alarm F1 appears after 2 sec. 
- If the loose phase is, reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop corn - 

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 á possibility to 
select the behaviour. 

10 2 °° 

n 
Run at current limit time -out 

o 
Default: . no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time -out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time -out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below 

NOTE! The enable functions is for all control modes. 

103°0 

oFF 
JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1O4ó 

of F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on . JOG reverse enabled 

JOG Iii/ JOG rii/ 
03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1 -F16) have a priority over menu 105 (as they have 
for all menus). 

105°° 

o FF 
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 must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 °° 

Serial comm unit address 

1 

Default: 1 

Range: 1 -247 

This parameter will select the unit address. 

112 g 

9.6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 g 

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 mode is 'Serial comm. control' and no con - 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 

2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the corn - 
munication is re- established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114 °° 

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 reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

199°° 

n 
Reset to factory settings 

o 
Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings Is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3 -phase current and per phase 
- Voltage RMS 3 -phase voltage and per phase 
- Output shaft power /torque kW /Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 

. 

After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

201 °° 

0. 
RMS current 

0 
Default: - 

Range: 0.0 - 9999Amp 

Read -out of the RMS motor current. 

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

2 0 2 °° 

0.0 
RMS main voltage 

Default: - . 

Range: 0-720V 

The RMS input main voltage. 

2 0 3 °° 

0.0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

2 0 4 °° 

0. 0 
Power factor 

Default: - 

Range: 0.00 -1 

View the actual power factor. 

NOTE! The power factor viewing will not work at.bypass. 
wren-0'04 current transformers are mounted outside,thery 
soft start. 

205°° 

Total 

0.0 0 0 
power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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06 °° 

Reset of power consumption 

no 
Default:, no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

2070 

Motor shaft torque 

0. 0 
Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

2O8ó 

Operation time 

0.0 
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 

2 

2118 

RMS current in phase LI 

0.0 
Default: - 

Range: 0.0 - 9999Amp 

View the current in phase Li. 
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212 °° 

RMS current in phase L2 

0.0 
Default: 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213 ó 

RMS current in phase L3 

0. 0 
Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214 g 

Main voltage L1 -L2 

0 
Default: - 

Range: 0-720V 

View main voltage L1 -L2. 

215°° 

Main voltage LI -13 

0 
Default: - 

Range: 0 - 720V 

View main voltage L1 -L3. 

216 g 

Main voltage L2 -L3 

0 
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 -k " and "ENTER 

41-J " for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT -. " and "ENTER ...i " for at least 2 

sec. The message 'unlo'' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read -out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message ' -Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

221°° 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT -. " or "PREV F " to 
reach the alarm list in menus 901 -915 (menu 007 has 
to be ON). 

901 ó 

F 

Alarm 

1 

Default: - 

Range: F1 -F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre -alarm, . will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER /RESET ") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 
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8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
Indication 

Protective function Alarm category Remark 

F1 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. 

F1 
(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- 
ore. 

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) Underload 

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. 

restart. Make reestaart. Make a 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). 
- Parity 

(menu 
(menu 

- 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 keybóard'by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ping but an alarm 
is given. 

F1 
(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 singlé phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and /or 
the current limit level. Deselect 
'Run at current limit time -out' in 
menu 102, if stop is desired' at 
current limit time -out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on ". 

' 

Set menu 032 'Bypass' to "on ". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and.try.to,establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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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- 
tem. 

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. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and /or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func 
tion 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. 

Unexp 
l exp 

Unexplainable F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 
Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

g 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF -017 

MSFbetw 
between 071 

have nds 
.circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

_ _ _ _ - If the menu number is one of 
' 020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0 ", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. , 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read -out values can not be alte- 
red. In table 13, page 35, read -out 
menus has ' -' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

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 busbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin . 

are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan /s permit free air flow 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault -tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01- 1733 -00. 

Fig. 60 Option RS232/485 

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

PROFIBUS DP order number: 01- 1734 -01 
Device NET, order number: 01- 1736 -01 
LONWORKS: 01- 1737 -01 
FIP IO: 01- 1738 -01 
INTERBUS -S: 01- 1735 -01 

Each system shas his own card. The option is delivered 
with an instruction manual containing the all details for 
the set -up of the card ánd the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01- 2138 -01) or it 
can be built in later (01- 2138 -00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has beet; 
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 
MSF type Cu Cable 
Bolt for connection to busbar 
Dimensions in mm 
Order No. single 
Data: Parallel cables, Cu or Al 
Cables 
MSF type and Cu Cable 
Bolt for connection to busbar 
Dimensions in mm 
Order No. parallel 

95-300 mm2 
310 
M10 
33x84x47 mm 
9350 

2x95-300 mm2 
310 to -835 
M10 
35x87x65 
9351 

41±0.5 
47 

70-300 mm 

41±0.2 
65 

2x95-300 mm 

2 

33±0.5 

30±0.5 

35±0.5 

I 30±0.5 j 

Fig. 64 The terminal clamp. 

OPTIONS 73 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 293 of 423



12. TECHNICAL DATA 

3x200 -525 V 50/60 Hz Model MSF-017 MSF-030 MSF045 MSF060 

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

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.030:5410 
heavy 

3.0-30:50 -10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.030:5040 
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 -500V) 01- 1301 -02 01- 1302 -02 01- 1303-02 01- 1304 -02 

3x200-690V 50 /60Hz Model MSF-017 MSF030 MSF-045 MSF060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 185 22 . 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01- 1321 -01 01- 1322 -01 01- 1323-01 01- 1324-01 

Order number: supply voltage (380-500V) 01- 1321 -02 01- 1322 -02 01-1323-02 01- 1324-02 

Electrical Data 

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

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

Power loss at rated motor load (W) 50 I 70 90 I 120 140 I 180 180 I 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 320x126x260 320x126x260 

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

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system i Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200.690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /Insulation 

Type of casing protection 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 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 MSF017 -060 5000 mis A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200 -525 V 50/60 Hz Model MSF075 MSF-085 MSF110 MSF-145 

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

5.030:5040 
heavy 

3.030:5040 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.030:50 -10 
heavy 

3.030:50.10 
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 voltage (100-240 V) 01- 1305-01 01-1306-01 01. 1307 -01 01.1308.01 

Order number for supply voltage (380-550 V) 01- 1305-02 01- 1306-02 01- 1307 -02 01-1308-02 

3x200 -690 V 50/60 Hz Model MSF075 MSF085 MSF110 MSF145 

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 I 260 260 I 290 330 I 400 440 I 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 /Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

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

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /insulation 

Type of casing protection 
I 

IP 20 

Other General Data 
l 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage ( -25) - ( +70) °C 

Relative air humidity 95 %, non-condensing 

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

Norms /Standards, Conform to: IEC 947-4-2, EN 292, EN 60204 -1, UL508 

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

EMC, Immunity EN 50082-2 

i) Recommended wiring fuses for Heavy (first column): ramp /direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF075- 14510000 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 MSF370 

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

5.0-30: 
5410 
heavy 

3.030: 
50-10 

normal /light 

5.030: 
50-10 
heavy 

3.030: 
50-10 

normal /light 

5.030: 
50-10 
heavy 

3.030: 
50-10 

normal /light 

5.0-30: 
50-10 
heavy 

3.430: 
50-10' 

normal /light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100 -240V) 01- 1309 -11 01- 1310 -11 01-1311-11 01- 1312 -01 01-1313-01 

Order no. for supply voltage (380 -550V) 01- 1309 -12 01-1310-12 01-1311-12. 01- 1312 -02 01-1313-02 

3x200 -690 V 50/60 Hz Model MSF170 MSF-210 MSF-250 MSF-310 MSF370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200. 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01- 1330-01 01- 1331 -01 01- 1332 -01 01- 1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01- 1330-02 01- 1331 -02 01- 1332 -02 01- 1333-02 

Electrical Data 

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

Semi -conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 1 630 630 1 750 750 W 930 1 1100 1100 1 1535 

Power consumption control bard 35 VA 35 VA 35 VA ' 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x260x260 500x260x260 500x260x260 532x547x278 532x547x278 

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

Weight (kg) 20 . 20 20 42 46 

Connection, Busbars Al /Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10). 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data . 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10 %/200.690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF -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 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, only MSF -170 to MSF -250) 

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

EMC, Immunity EN 50082 -2 

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

NOTEI Short circuit withstand MSF1T425018000 rms A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200-525V 50 /60Hz Model MSF450 MSF-570 MSF-710 MSF835 MSF1000 MSF -1400 

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

5 030: 
5010 
he heavy 

3.0-30: 50-10 
normal/ 

5 030: 
5010 
hea heavy 

3030: 
5010 

normal/ 
light 

5 030: 
5010 
heavy he 

3.0-30: 
5010 

normal/ 
fight 

5 030: 
5010 
heavy 

3.0-30: 
b0 í0 

normal/ 
light 

5030: 
5010 
heavy 

3.0-30: 
SO 10 

normal/ 
light 

5030: 
50.10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

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

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

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

Order no. for supply voltage (100 -240V) 01- 1341 -01 01-1315-01 - 01. 1316.01 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- 1318-02 01-1319-02 

3x200-690V 50 /60Hz Model MSF450 MSF-570 MSF-710 MSF835 MSF 1000 MSF1400 

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- 1336-01 01-1337-01 01- 1338-01 01-1339,01 

Order no. for supply voltage (380 -550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01- 1338.02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k 
l 

630 630/1 kl 800 800/1 kl 1 k 1 k/1.2 kl 1 k 1k/1.4 kl 1.2 k 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 
l 

1730 1700 
l 

2100 2100 
l 

2500 2500 
I 

2875 3000 
l 

3375 4200 l 4950 

Power consumption control card 35 VA 35 VA , 35 VA 35 VA 35 VA 35 VA' 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 

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

Weight (kg) 46 64 78 80 175 175 

Connection, BusbarsAI (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200 -525 +/ 10%/200.690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /insulation . 

Type of casing protection 
l 

IP 20 . 
l 

IP00 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage . (-25) - ( +70) °C 

Relative air humidity . 95 %, non-condensing 

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

Norms /Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1 

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 
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Semi -conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short- circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

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

Type 
FWP Bussmann fuse 

A IZt (fuse) x 1000 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

MSF-060 200 22 

M SF-075 250 42.5 

M SF-085 300 71:2 

M SF-110 350 95.6 

M SF-145 450 137 

M SF-170B 700 300 

M SF-210B 700 300 

M SF-250B 800 450 

M SF-310 800 450 

M SF-370 1000 600 

M SF-450 1200 2100 

M SF-570 1400 2700 

M SF-710 1800 5300 

M SF-835 2000 

M SF-1000 2500 

M SF-1400 3500 
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13. SET -UP MENU LIST 

number Function /Parameter Range Par.set 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 page36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page38 

008 Extended functions - oFF, on oFF pagè 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 
.012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page, 39 

018 End torque at stop 0 -100% Tn 1- 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% 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 Full voltage start D.O.L oFF, on . 1 - 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF pige 42 

030 Torque boost active time6 oFF; 0.1=.2.0 "sec 1- 4 OFF pege-43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF pige 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1 -120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods' 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1- 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1- 60 sec 1- 4 oFF page 49 

040 DC -Brake at slow speed oFF, 1 -60 sec 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 2515Á9'mp soft in 1- 4 Insnft in Amp page 50 

043 Nominal motor power 25 - 300% 
W 

Pnsoft in 1- 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnsoft in rpm page.50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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number Function /Parameter Range Par.set 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% U 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% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1' -.60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power 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 oFF page 59 

101 Run at single phase input failure no, YES 1- 4 no . page 61 

102 Run at current limit time -out no, YES 1- 4 no page,61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1- 4 oFF page 61 

105 Automatic return menu oFF, 1 -999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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Menu 
number 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 Hours page. 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page'64 

213 Current phase L3 0.0 - 9999 Amp page,64 

214 Line main voltage Li. - L2 0 - 720 V page. 64 
215 Line main voltage L1 - L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error F1 - F16 page 65 

902 -915 Alarm list, Older error in chronological order . F1- F16 page.65. 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T 
n 

- P" 
(60x2it) 

NOTEI.The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14. INDEX 

Numerics 

2 -wire start /stop 
3 -wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 

Alarm reset 
Ambient temperatures . 10, 

77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below min power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 

cos phi 

Current 
Current in phase Ll 

Current in phase L2 

Current in phase L3 

Current limit 
Current limit time -out 
Current transformer 

D 

D.O.L start 
DC -brake 
DC -Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

37 

37 

67 

67 
65 

23 
20, 74, 75, 

32 
32, 41 

32, 52 
52 
52 
57 
37 
62 

10 

67 

47 
47 
46 

25, 26 

43 
44 

24 

10 

32 
19 

7 

23 

28, 32 
23, 37 

32 
33 

28, 31 

24 
50 

63 
64 
64 
64 

39 
61 

45 

41 

46 
49 
23 
23 

Device connections 28, 31 

different operation situation 22 
Digital inputs 32 
Dimension 25, 74 
DIN VDE 0100 24 
Direct On Line start 41 

Dismantling 2 

Display next window 23 

Display previous window 23 

Dual voltage ramp 38 

E 

Electrical characteristic 32 
Electrical Data 74, 75, 76, 77 
EMC 74, 75, 76, 77 
Emergency 2 

End torque 39 

F 

Factory settings 63 
Features 9 

Forward /reverse 34 
Free circulation of air 24 
frequency 50 
Frequency inverter 20 
Front cover 21 

Full speed not reached 67 

Full voltage 51 

Full voltage start 41 

Function 79 

G 

General Data 74 
General description 21 

H 

Heat dissipation 20 
High ambient temperatures 43 

Increase value 23 
Increase value of setting 23 
Initial torque 39 

Initial voltage at start ramp 1 36 

Initial voltage at start ramp 2 38 
INSPECTION AT DELIVERY 7 

Installation 24 
Insulation test 20 

J 

JOG Forward 23, 61 

JOG fwd /rev 23 
JOG Reverse 23, 61 

Jumper Jl 41 

Jumper J2 52 

K 

Keyboard 23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre -alarm limit 
Max pre -alarm response delay 
Mechanical Data 74, 75, 
Menu 

001 

002 
003 
004 
005 
006 
007 
008 
011 
012 
013 
014 
016 
017 
020 
021 

022 
023 
024 
025 
030 
031 

032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 

23, 65 

23 

22 

24 

57 

67 

20 

81 

10 

28, 31 

10 

71 

19 

58 
58 
58 

76, 77 

36 
11, 36 

36 
11, 36 
12, 36 
12, 37 

38 
38 
38 
38 
38 
38 
39 
39 
39 
40 
40 
41 

41 

42 
43 
43 

43 

46 
46 

47 
47 

48 
49 

49 
49 

11,50 
50 

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

052 51 

054 52 

055 52 

056 52 

057 53 

058 53 

061 54 

071 55 

072 55 

073 56 

074 56 
075 56 

081 56 

082 56 

083 56 

084 56 

085 57 

086 57 

087 57 

088 57 

089 57 

090 57 

091 58 

092 58 

093 58 
094 58 

095 58 

096 59 
097 59 

098 59 
099 59 
101 61 

102 61 

103 61 

104 61 

105 62 

199 63 

201 63 

202 63 

203 63 
204 63 
205 63 
206 64 

207 64 
208 64 
211 64 
212 64 
213 64 
214 64 
215 64 
216 64 
221 23, 65 
901 65 

RMS current read -out 12 

Menu expansion 38 
Menu Structure 22 
Min alarm response delay 59 

Min power alarm limit 59 
Min power pre -alarm limit 59 
Min pre -alarm response delay 59 
Minimum free space 24, 25 

Motor 31 

Motor current 50 
Motor data 50 
Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 

Motor voltage 50 
MOUNTING 24 
MOUNTING /WIRING 24 

N 

Next 
Nominal frequency 
Nominal motor cos phi 
Nominal motor current 
Nominal motor power 
Nominal motor speed 
Norms /Standards 
NTC thermistor 

23 
11 

11 

11 

11 

11 

74, 75, 76, 77 
32 

0 

Open thyristor 67 
Operation 51 

Operation time 63, 64 
Operation /Set -up 23 

Operator panel 21 

Output motor shaftpower 63 
Output shaftpower 57, 63 

Over voltage 56, 67 

P 

Parallel 
Parallel cables 
Parameter 
Parameter Set 
PFC 

20 
73 
79 

32, 54 

46 
Phase compensation capacitor 20 
Phase input failure 67 
Phase loss 61 

Phase reversal alarm 67 
Phase sequence 57 

Pole -changing contactor 20 
Potentiometer 32 
Power consumption 63 

Power factor 63 

Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre -alarm 51, 58 

Prevent damage to the thyristors .... 24 
Previous 23 

Programmable relay 51 

Programming and presentation unit 
(PPU) 21 

protection /insulation ... 74, 75, 76, 77 
Protective earth 28, 31 

PTC 55 

PTC Thermistor input 32 
Pump control 40 

Q 
Quick Set -up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay Kl 32, 51 

Relay K2 32 
Relay K3 32 
Remote 23 
Reset 23 
reset 66 
Response delay max alarm 58 
RMS current 36, 63 
RMS main voltage 63 
Rotating loads 20 
Running motors 20 
Running -LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 
Serial comm. 23 
Serial communication broken 67 
Shaftpower 57, 63 

Shielded motor cable 20 
Shorted thyristor 67 
Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33. 
Slow speed time at start 49 

Slow speed time at stop 49 

Slow speed torque 48 

Small motor 20 

Softbrake 5-f" 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 
Standard wiring 10, 33 

Standards 6 

Start command 22 

Start delay power limits 58 

Start ramp 1 36 
Start ramp 2 38 

Start the motor 12 

Start time ramp 1 11 

Start /Stop 12, 23 

Start/stop combination 19 

Start/stop /reset from keyboard 12 

Start /stop -LED 22 

Starting 12 

STARTING /OPERATING 79 
Starts per hour 67 

Starts per hour limitation 56 

Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 
Stop command 22 

Stop ramp 1 36 

INDEX 83 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 303 of 423



Stop ramp time 2 38 
Stop time ramp 1 11 

storage 7 

Supply voltage 
switch 

32, 74 
2 

Switch the device off 2 

Switch -off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 

Terminals 32 

Thermal capacity 56 
Thermal protection 55 
Tightening torque 25 

Torque boost active time 43 
Torque boost current limit 43 
Torque booster 43 

Torque control 42 
Trained personnel 2, 10 

Transport 7 

TROUBLESHOOTING 68' 
Two speed motor 20 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 

Voltage 63 

Voltage unbalance 56, 67 

W 

Weight 74 
Wiring circuit 33 
Wiring example 34 

84 INDEX 
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REPRESENTATION 

ADL. Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

Airtronik drives 
Alte Landstrasse 384 
CH -8708 Mánnendorf /ZH 
Schweiz 
Tel. +41 1 9207 406 
Fax. +41 1 9203 689 
airtronik_ch@hotmail.com 

AUTOMATECH Sp.zo.o 
ul. Ry'zowa 84 
PL -02482 OPACZ -KOLONIA 
Poland 
Tel. 0048- 22 -723 06 62 
Fax 0048- 22 -723 06 06 
b.kolodziejczyk@automatech.it.pl 

Cyclect Holdings Pte Ltd 
33 Tuas View Crescent 
Singapore 637654 
Singapore 
Phone: +65 265 6833 
Fax: +65 264 0897 
info@cyclect.com.sg 

Elpro Drive , S. R. O. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol @elprocz.cz 

Emotron AB 
Box 222 25 
SE -250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
Info @emotron.com 

Emotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
Info @emotron -as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
Info @emotron.nl 

Emotron EI-Fl SA 
Artbau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron @emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843 -5816 
paul.hackett®usa -emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Energopro GM 
523 21 Chicherin St 
220029 Minsk 
Belarus 
Tel: +375 172394079, +375 172394218, 
+375 172345293 
Fax: +375 172394949 
energopro @tut.by 

Esquire Engineering sdn bad 
13, Jln Jurutera U1/23, Seksyen U1 
Hicom -Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 
Malaysia 
Tel. 0060.3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 
P.O.B 110 
SF -00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingeniar Ivar Pettersen AS 
Postboks 166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum @pettersen.no 

Jolly Electrical Pvt Ltd 
S-09, "ARIES" Complex, 
87, Sampatrao Colony, 
B.P.0 Road, 
Vadodara -390 007 
India 
Tel: +91 -265 233 4634/2310990 
Fax: +91 -265 233 5492 
jolly@wilnetonline.net 

K.K. El-Fl 
2-18-4 Hagoromocho 
1900021 Tachakawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hlroyuki @el- N.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Ema -ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020.2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square,Euphorat st. Dagestani 
Bld. 1st. FI. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban @irtp.com 

SAEG Controls S.A.C. 
Av. 6 de Agosto 1137 
Jesus Maria - LIMA 
Peru 
Tel: +51 1 332 00 49 
Fax: +51 1 332 06 06 
fkatayama @saeg.com 

Saftronics (PTY) LTD 
27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann @pixie.co.za 

TENSON Engineering Ltd 
Room 908; Nan Fung Commercial Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 533,5 
sammy@tenson.com.hk 

Variadores S.A. 
Avenida 37 (Ciudad de Quito) # 82 -05 
Bogota, D.C. Colombia 
Tel: +57 1 635 7288 
Fax: +57 1 611 3872 
ventas@variadores.com.co 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala @hotmail.com 

Voltampere s.a. 
2nd klm Lagada- Redina 
GR -57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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LOGAN IPSWICH MOTORWAY INTERCHANGE Switchboard Operating & 
Maintenance Manual 

SECTION 8 

POWER SUPPLY & PLC 

POWER SUPPLY 

Powerterm - L120 -C -D OMNIFLEX - Power Supply 240VAC /24VDC /12VDC 

SUPPLIED BY: OMNIFLEX PTY LTD 
aussales @omniflex. corn 

PHONE: (02) 8090 2144 
FAX: (02) 8090 2145 

Kingfisher - PS 11- Power Supply 

SUPPLIED BY CSE- SEMAPHORE 

UNIT 8/3 -5 GILDA CRT, 

MULGRAVE, VICTORIA 3170 
PHONE: ( +61) (03) 8544 8544 

PLC 

Kingfisher - BA -12 - Backplane 

Kingfisher - CP11 -I -T - Processor 

Kingfisher - MC11 -I -I - Communication Module 

Kingfisher - DI-5-1 -1/0 Module 

Kingfisher - 10-3-1 - 1/0 Module 

Kingfisher - ADP -16 - Radio Cable 

Kingfisher - PS12170 - Battery 

SUPPLIED BY: CSE -SEMAPHORE 

UNIT 8/3 -5 GILDA CRT, 

MULGRA VE, VICTORIA 3170 
PHONE: ( +61) (03) 8544 8544 
FAX ( +61) (03) 8544 8555 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 308 of 423



 

-J & Y Ktcnarason industries Yty Lta 
Switchboard Operating & 
Maintenance Manual 

SEWEKACiL YUMV1Y J IA'1ION Cill 
LOGAN IPSWICH MOTORWAY INTERCHANGE 

SECTION 8 

POWER SUPPLY & PLC 

PLC 

Trio - TC- 450 -ER - Radio 

Trio - CAB NMNMIM - Aerial Cable 

SUPPLIED BY: TRIO DATACOM PTY. LTD 
41 ASTER AVENUE, CARRUMDOWNS, 
VICTORIA 3201, AUSTRALIA 

PHONE: ( +61) 3 8773 0100 
FAX: ( +61) 3 9775 0606 

RF Industries - ISB5OLN-C1 - Lightning Arrestor 

RF Industries - L4TNM -PS - Male N Connector 

RF Industries - LDF450 - Coax Cable 

RF Industries - L4TNF -PS - Female N Connector 

SUPPLIED BY: RFI 
30 RAUBERS RD, 
NORTHLANDS BUSINESS CENTRE QLD 4014 

PHONE: ( +617) 3621 9400 
FAX. ( +617) 3252 5505 
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J ac r lucnarason inaustries rty Lia 
Switchboard Operating & 
Maintenance Manual 

NLWL'KAt L ruivir 1H11V1r 1s11 
LOGAN IPSWICH MOTORWAY INTERCHANGE 

POWER SUPPLY 

Powerterm - L120 -C -D OMNIFLEX - Power Supply 240VAC /24VDC /12VDC 

SUPPLIED BY: OMNIFLEX PTY LTD 
aussales @omniflex. corn 

PHONE: (02) 8090 2144 
FAX. (02) 8090 2145 

Kingfisher - PS11 - Power Supply 

SUPPLIED BY: CSE- SEMAPHORE 

UNIT 8/3 -5 GILDA CRT, 
MULGRA VE, VICTORIA 3170 

PHONE: ( +61) (03) 8544 8544 

u 
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Powerterm L120C -D Dual Voltage PSU /Battery Charger 
Model C2197B 120W 12 /24Volt Power Supply/ Battery Charger 

Supply both 12Vdc 1Amp and 24Vdc 3 Amps 
average power to loads in a single product. 

Ideal for RTU's, dataloggers, remote field 
instrumentation, alarm systems, etc. where 
24Volts is required for instrumentation and 
12Volts is required for radios etc. 

Battery Management Functions include Low 
Voltage Cut -out, temperature compensation 
and current limited dual mode battery charging. 

FEATURES 

True 12/24Volt Split Battery Charge Equalisation 
Under -voltage cut -out to protect battery from deep 
discharge. 
AC detect output for mains monitoring. 

DATASHEET 

t 

Temperature compensation for optimum battery 
float voltage in changing ambient temperatures. 
Universal 85- 264Vac mains supply 
DIN Rail mounting with small panel footprint 

OVERVIEW 
The Powerterm L120C -D is a combined Power Supply and 
Battery Charger for small uninterruptible instrument supply 
)pplications where 12Volts and 24Volts are required. 

Providing both 24Volts and 12Volts in battery standby systems 
can be inconvenient and costly. While 12Volts is available in 
24Volt battery systems by centre- tapping the two series 
connected 12Vdc batteries, this has been impractical to use 
until now because of the different charging requirements of the 
two batteries. 

The unique PTL120C -D dual voltage charger, now makes this 
possible by the provision of true split rail battery charging to 
provide balanced charging to both batteries even when 12Volts 
loads are tapped from the battery set. 

The Powerterm L120C -D is the only charger component 
required for the system, reducing space and cost. 

And unlike the use of 24V to 12V converters, the 12Volt load is 
connected to the battery, providing a low impedance supply 
required by some radio transmitters. This configuration also 
allows larger currents to be drawn intermittently from the 
12Volts such as radio transmit currents which can be much 
larger than the average current required when receiving. 

Applications include RTU's, dataloggers, remote field 
instruments and alarm systems where the requirement exists to 
power both 12Volt equipment (such as radios) and 24Volt 
instruments. 

BATTERY MANAGEMENT 
During prolonged power outages, the back -up batteries will 
eventually discharge. If the load remains connected, the 
batteries can enter their "deep" discharge phase, which can 
cause irreparable damage to the batteries, and reduce their 
capacity and life expectancy. 

The PTL120C -D incorporates a low voltage cut -out that 
disconnects the loads when either battery voltage falls below its 
low voltage threshold. 

The maximum float voltage necessary to ensure full charge, but 
not overcharge, is temperature dependent for lead -acid 
batteries. If the installation is in an environment with widely 
fluctuating temperature, then fixed voltage chargers will either 
under -charge or over -charge the batteries. 

The PTL120C -D is provided with external temperature 
compensationso that.the float voltage.to the ,batteries .:is:teld -at 
its optimum value at all times. Use Model C0003 Temperature 
probe (supplied separately). 

DUAL MODE CHARGING 
All sealed lead acid battery manufacturers specify a maximum 
charging current for the correct life and safe operation of sealed 
lead acid batteries. This maximum charging current for a battery 
is based upon the Ampere -hour capacity of the battery. Many 
conventional switch mode power supplies do not control their 
maximum delivered current and can cause batteries to be 
charged from flat with current levels that exceed the 
manufacturer's recommendation. The PTL120C -D provides 
dual -mode charging, with a well defined battery current limit, so 
that even when the batteries are discharged, the charging 
current will be controlled. 

SYSTEM MONITORING 
The PTL120C -D provides an AC OK contact output. This output 
can be used to detect power failures without the need for an 
additional mains detection relay. 

BATTERY TESTING 
Using the Test Input, the health of the batteries can be 
checked. This function can be included in programmable 
remote equipment for highest availability of the standby system. 

Copyright Omniflex Subject to change without notice 
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Powerterm L120C -D Dual Voltage PSU /Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

Close to Test - Test 

gm< 
Model C0003 

Temperature Sensor. 
Mount Close to Batteries 

Corn 

Temp 

AC r 
OK L 

T 'cal SOtem Connection'D'iagr,ám 

chanical etáits 

MECHANICAL DETAILS 

A 

+24Vdc Load 

+24Vdc Battery 

+12Vdc Load 

+12Vdc Battery 

+12Vdc Battery 

0V 

0V 

N 
100-240Vac 

L 

o o 

C D 

A 80mm 
B 110mm 
C 110mm 
D 120mm 
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Powerterm L120C-D Dual Voltage PSU/Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

SPECIFIGÁ IONS 
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Powerterm L120C -D Dual Voltage PSU /Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

'PPL-IG IO N 

BATTERY CONSIDERATIONS 
The PTL120C -D is designed to operate with sealed lead acid (SLA) 
type batteries also known as Valve Regulated Lead Acid (VRLA) 
batteries. This type of battery is sealed except for a valve that opens 
when the internal gas pressure exceeds safe limits. (That is why it is 
important not to overcharge SLA batteries). Generally, these batteries 
can be used in confined areas and can be mounted in any orientation. 
(see the specific manufacturer's data for details.) 

There are two types of SLA batteries on the market: Absorbent Glass 
Mat (AGM) and Gel -Cell. This refers to the method used to immobilise 
the electrolyte in the battery. Either of these two types of battery may 
be used with these chargers. 

CALCULATING AVERAGE LOAD 

In many applications the load can vary significantly. A typical example 
is in the usé of radios, where the radio would draw much more in 
Transmit mode, than in Receive Mode. In most installations it is not 
necessary to base the battery capacity on the worst case load, 
because the average can easily be calculated. 

Example: 
A 12Volt radio is used that consumes 300mA in receive mode, and 3 
Amps in transmit mode. 

The system design requires the radio to transmit for 10 seconds every 
15 minutes. 

In this case, the average load provided by the radio can be calculated 
as follows: 

The radio would transmit for 10 seconds every 15 minutes = 1.1% of 
the time, and therefore the radio would be in receive mode for 
100% - 1.1% = 98.9% of the time. 

Average Load = 1.1/100 x 3Amps + 98.9/100 x 0.3A = 0.33 Amps. 

The Powerterm L120C -D is well suited to this application, because the 
average load is well under the 1A maximum, and the peak load of 3 
Amps is well under the 6Amp peak load specified for the L120C -D. 

BATTERY SELECTION 

In order to select the batteries for your application, follow these simple 
steps: 

For each load -12 Volts and 24 Volts: 

1. Calculate the Ampere -hours (Ah) of standby time required, by 
multiplying the number of hours of standby required by the 
average load in Amps. 

2. To take into account deterioration of battery capacity over the life 
of the battery (20% over 48 months typical), and residual charge 
remaining at cutoff (20% remaining) multiply this figure by 1.6 
(This figure may vary from application to application) - 

3. If the battery is required to provide full standby time at 
temperatures lower than 20 °C, then increase this capacity by a 

further 10% for each 10 °C below 20 °C. 

4. An additional factor of 15% may be added to the battery capacity 
if the recharge time to required capacity from discharged state is 
an important factor of the design. (see section on Charging time). 

This then gives a design minimum Ampere -Hour (Ah) rating for each 
load on standby. Battéries can then be chosen as follows: 

When choosing a battery, select the next highest standard size 
available from your chosen manufacturer in each case. 

Choose the 12Volt Battery 'B' to have capacity at least equal to the 
SUM of the capacities required for BOTH the 12Volt and 24Volt loads 
as a minimum. (This is because Battery 'B' is delivering current to both 
the 12Volt and 24Volt loads). 

e 

Choose the 24Volt Battery 'A' to have capacity at least equal to the 
24Volt Ampere -Hour rating calculated above. 

Example: 

A standby time of 2 hours is required from a standby system that will 
operate over the temperature range 0 - 60 °C. 

The average 12Volt load has been calculated at 0.33 Amps 
This gives a required Ah rating for the 12Volts of 

0.33A x 2h = 0.66 Ah 

The average 24Volt load has been given as 2.5 Amps 
This gives a required Ah rating for the 24Volts of: 

2.5Ax2h =5Ah 

Taking into account the factors for battery life and the low temperature 
operation given above, these ratings are increased by the factor: 

1.6x1.2 =1.92 

Therefore: 

24Volt Battery Size = 5 x 1.92 = 9.6Ah minimum 

12Volt Battery Size = 0.66 x 1.92 +9.6Ah = 10.4Ah minimum 

Two 12Volt 12Ah Sealed Lead Acid batteries would be suitable for this 
application. 

SHUTDOWN TEST INPUT 
Connecting terminal 15 to OV (via pin 14 or another OV connection) wits 

) 

reduce the charger float voltage to just above the battery cut -out 
voltage for the purpose of testing the battery. A healthy charged 
battery will be above this voltage, and will take over supply of the load 
during the test. 

By checking the battery voltage while in the test mode, the charge 
state of the battery can be estimated. If this voltage is monitored for 
droop over a short time interval (upwards of 15 seconds), then the 
health of the battery can also be established. This enables the 
batteries to be checked even when the AC supply is present. This can 
be done automatically, for example, in remote RTU applications where 
regular system checks are 'necessary to ensure availability of the 
standby batteries when the ac mains fails. 

AC DETECT OUTPUT 
A contact output across terminals 1.1 and 12 is provided to detect the 
presence of the AC supply, and the correct operation of the charger. 

A closed contact confirms that the AC supply is present, and that the 
charger is successfully charging. The contact will open when the AC 
supply fails, or the charger is not able to charge for any reason. 

A green light labelled 'AC' on the front of the PTL120C -D is a visual 
indication of the state of this contact and the AC supply. When this 
Tight is on, then the AC Supply is present, and the contact is closed. 

Note: It is normal for this contact to open then close again momentarily 
during a power failure as the battery takes over from the AC supply. 

LOW VOLTAGE CUTOUT 
When either battery voltage drops during discharge to its preset cut -off 
point, the cut -off relay in the PTL120C -D will disconnect both batteries 
from the loads. This prevents the batteries from entering into a state of 
deep -discharge, protecting them from permanent damage. 

When the AC supply returns, the cut -out relay will automaticall+ 
reconnect the batteries. 
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Powerterm L12OC -D Dual Voltage PSU /Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

A red light labelled 'DC' on the front of the PTL120C -D when on, 
indicates that there is DC supply to the load. During battery backup, 
the Green lamp will be off and the Red lamp will be on. After the 
battery has been disconnected by the cut -out, both lamps will be off. 

These states are shown in this table below: 

AC DC STATE 

ON ON Batteries are:connécted.and AC is on. 

OFF ON Mainstas failed & load is powered from batteries. 
OFF OFF Mains has failed,and batteries are flat. 
ON OFF Charger Malfunction: 

USE OF TEMPERATURE COMPENSATION 
A Lead Acid Battery is constructed of a series string of cells of approx. 
2.3 volts each when fully charged. A 12 Volt battery has 6 such cells. 
This fully charged voltage, varies by approximately -3.3mV / °C per cell. 
This does not sound much but, over 12 cells in a 24Volt application, 
this amounts to a change of 0.4V over a 10 °C temperature swing: 

If the float voltage of the charger does not compensate for this change, 
then it is possible to over -charge the battery at high temperatures and 
under -charge the battery at low. temperatures. 

These PSU /Chargers are supplied from the factory with a resistor fitted 
to the temperature sensor terminals to fix the float voltage for 25 °C 
operation. Over a normal ambient working range of 15 to 35 °C this is 
considered quite satisfactory, and no further temperature 
compensation is required. 

If the ambient temperature is fixed but outside of this range, then this 
resistor may be changed to simulate this environment. See the chart 
below for the correct resistor to use in this case. 

I the ambient temperature is likely to swing by more than 20 °C then it 
.s strongly recommended that the external Powerterm Temperature 
Sensor be purchased and fitted in place of this resistor. This 
temperature sensor is fitted with a 500mm extension lead to allow it to 
be mounted near to the batteries, to best measure the ambient 
temperature of the batteries. . 

Temperature Resistor Float (12V) Float(24) 

0 °C 33k 14.25V 28.5V 

5 °C 27k 14.22V 28.45V 

10 °C 22k 14.18V 28.35V 

15 °C 15k 14.05V 28.10V 

20 °C 12k 13.97V 27.95V 

25 °C 10k '13.90V 27.80V 

30 °C 8.2k 13.80V 27.60V 

35 °C 6.8k 13.70V 27.40V 

40 °C 5.6k 13.60V 27.20V 

45 °C 4.7k 13.50V 27.00V 

50 °C 3.9k 13.36V 26.72V 

Tolerance 

+/- 250mV 

(default) 

CHARGING TIME 
The PTL120C -D is a dual -mode charger. This means that the batteries 
are charged in two phases. When the AC power retums after the 
battery has been on load, and requires recharging, the charger will 
enter into "boost" mode charging. The charger then switches into 
"float" charge mode, and the voltage is reduced to its "float" voltage, 
where the battery can remain indefinitely. 

The boost mode charge rate is chosen to ensure that the battery 
reaches 85 -95% charge in the shortest time within the constraints of 
the battery specifications. The remaining 5 -15% charge is then topped 
up more slowly during the float charge cycle. 
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APT- KINGFISHER r RTUs 

4 POWER SUPPLIES (PS -11 / PS -21) 
The RTU power accepts AC or DC input and provides all necessary power to support the RTU 
operation. The power supply outputs are fully isolated from the input power source and include 
both monitoring and control of the various outputs to allow advanced power management 
functionality. The power supply is able to run from its standby battery (period determined by the 
battery capacity -a 12V 7Ah battery runs a mid sized RTU for more than 4 hours) and will 
perform an orderly shutdown if battery voltage is reduced below 10.5V (low batt. alarm at 11V). 

Power supply inputs include, 
1. AC Input- a wide ranging input of 90- 260VAC 50 /60Hz, 
2. DC Input- a wide ranging input of 20- 60VDC, nominally 24VDC, 
3. Temperature - to allow temperature compensated battery charging. 

Power supply external outputs include, 
1. Load Capacity - the total load capacity is 50 Watts, 
2. Battery charger- a 13.6VDC output capable of supplying up to 3A for float charging of 

standby sealed lead acid batteries, 
3. Auxiliary 12V- a 13.6VDC output capable of supplying power to external communication 

devices such as modems and radios. This output is switchable via RTU logic to allow 
communication devices to be turned off in power saving applications, 

4. Auxiliary 24V (optional) -a 24VDC output capable of supplying up to 300mA of load for 
external devices (note analog input modules provide their own isolated 24VDC loop power). 
This output is an optional feature (ie. plug in DC -DC option board, or an external DC -DC 
converter where higher capacity is required). 

Monitoring and control of power supply operations via the RTU logic includes, 
1. Monitoring - the power supply monitors status and analog values, 

input supply failure 
low battery voltage 
aux. 24VDC present 
total RTU current consumption - Amps 
battery charge /discharge current - Amps 
RTU/battery supply voltage - Volts 
temperature - degrees C/F 

2. Control - the power supply allows control via the RTU logic of, 

aux. 12VDC on /off 
aux. 24VDC on /off 
I/O module loop power on /off 

3. LED Indication - the power supply includes LED indication of, 
Watchdog OK status 
Battery charger active 
Float charge mode 
Boost charge mode 
Low battery alarm 

Kingfisher RTU Functional Specification 
July 2003 - 7 - 
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J & Y Richardson industries fty Ltd SL W ERAUE YU1VIY J'l Al tO1V (i l 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

PLC 

Kingfisher - BA -12 - Backplane 

Kingfisher - CP11 -I -T - Processor 

Kingfisher - MC11 -I -I - Communication Module 

Kingfisher - DI-5-1 - I/O Module 

Kingfisher - 10-3-1 - UO Module 

Kingfisher - ADP -16 - Radio Cable 

Kingfisher - PS12170 - Battery 

SUPPLIED BY: CSE- SEMAPHORE 

UNIT 8/3 -5 GILDA CRT, 

MULGRAVE, VICTORIA 3170 
PHONE: ( +61) (03) 8544 8544 
FAX: ( +61) (03) 8544 8555 

Trio - TC- 450 -ER - Radio 

Trio - CAB NMNMIM - Aerial Cable 

SUPPLIED BY: TRIO DATACOM PTY. LTD 
41 ASTER AVENUE, CARRUM DOWNS, 
VICTORIA 3201, AUSTRALIA 

PHONE: ( +61) 3 8773 0100 
FAX: ( +61) 3 9775 0606 

RF Industries - ISB5OLN-C1 - Lightning Arrestor 

RF Industries - L4TNM -PS - Male N Connector 

RF Industries - LDF450 - Coax Cable 

RF Industries - L4TNF -PS - Female N Connector 

SUPPLIED BY: RFI 
30 RAUBERS RD, 
NORTHLANDS BUSINESS CENTRE QLD 4014 

PHONE: ( +617) 3621 9400 
FAX: ( +617) 3252 5505 
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Kingfisher Installation Manual 1.7 
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installation test procedure. Updated all wiring diagrams for readability. Added the DI -10 wiring diagram. 
Removed the IO -1 wiring diagram (not manufactured). Updated the PS -1 wiring diagram to PS -10. 
Added Appendix B - Return of Goods. 

1.3b 23/2/2001 
Layout update. No changes to content. Added Table of Contents and Page Numbering. Chapter 
headings are now colour coded and PDF document features a hyperlinked Table of Contents. 

1.3c 5/4/2001 
Updated PS -10 wiring diagram to include PS -20 DC input wiring and wire coding for the temperature 
sensor. Updated adaptors. 

1.3d 21/2/2002 
Added note for RS232 wiring in noisy electrical environments (max. 3m cable runs). Also updated PS- 
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1.3e 13/6/2002 Added wiring diagrams for the Al -10 and PS -11 modules. 
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section to appear before 'How To Assemble Antenna Connectors'. 

1.5 2/10/2003 Updated company name to RTUnet. Added ADP -25. 

1.6 27/11/2003 Simplified wring diagrams to show block inputs instead of electrical symbols. Updated backplane 
information. 

1:7 29/1/2004 Added DO -5 relay board wiring diagram. 
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Kingfisher Installation Manual 1.7 

Overview 

This manual provides information on how to install and wire a Kingfisher Series II RTU. It 

also details the installation of some external devices such as an antenna. 

Hardware specifications and extra information are contained in the Kingfisher Series II 

Hardware Manual. 

If you require more information please do not hesitate to contact your local representative or 
our technical support staff at RTUnet, and we will do our best to help you. Thankyou for 
choosing Kingfisher Series II RTUs. 

RTUnet (Australia) Pty. Ltd. 
16/104 Ferntree Gully Road 
Oakleigh VIC 3166 
AUSTRALIA. 
Ph: +61 3 9535 6200 
Fax: +61 3 95628470 
info(â)rtunet.com 
www.rtunet.com 
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Kingfisher Installation Manual 1.7 

RTU Layout 

The exact layout should, be defined in layout and wiring drawings supplied with the RTU. If 
these have not been supplied, then the standard RTU layouts shown below can be used as 
a guide. 

Every RTU has a backplane, a power supply and a processor (CPU) module. The two 
common types of RTUs are shown in figure 1 a. 

BA.4 

D 
tn 
a 

Tr 
MAINS 
POWER 

O 

O 

x 
RS232 

OPT 

1. J 

' I I 
. 

O 

- O 

12V DC INPUT 

Figure la :. Basic RTU Layouts 
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MAINS 
POWER 

An RTU can have additional communications ports and a wide variety of input/output (IO) 
modules. Some of these are shown in figure 1 b. 

y 
o. 
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POWER 
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c PC-1 MC11 10-4 
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RS232 RS232 

..r. 
12V DC INPUT 
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C>. 

PS11 u CP11 MC1' . ÁI1- + 

yr. 

D5 . I O 

. 

RS2S 

EZ 

, 

RS232 

OP 

. 

MAINS 
POWER 

Figure lb: RTU Layouts using communication modules (MC -1, MC -11) and 10 modules (!O- 
4, Al -1, Dl -5) 

When a communications module is used it is installed to the right of the CPU. 10 modules 
are usually installed in alphabetical order from left to right. Eg an AI -1 module would be 
located to the left of a DI -5 module. 
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Kingfisher Installation Manual 1.7 

2. How To Install Modules 

Step 1 

Hook mounting tab into 
backplane slot 

Step 3 
Use securing screw to lock 
module onto base 

Step 2 
Rotate module up to mate 
firmly with backplane socket 

- 6 - 
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Kingfisher Installation Manual 1.7 

3. Backplane Setup 
s 

If a single backplane is being used then the DIP switches do not need to be changed. Please 
check they are set according to figure 3a below: 

3 

a Q B 7T5 

Figure 3a: DIP switch settings fora single backplane (revision 2.1/2.2) *. Data and power 
cables are not required. 

When linking two backplanes, please set the backplane DIP switches ás shown in figure 3b. 
A data cable and power cable will also be required. 

BA-4 is rack 1 

BA -40.is rack 2 

Figure 3b: Combining a BA-4 With a BA-40 Backplane (revision 2.1/2.2) 

*For DIP Switch Settings for older revision backplanes, please consult the Kingfisher 
Hardware Manual. 
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Kingfisher Installation Manual 1.7 

4. Enclosure Construction 

CAUTION! A RADIO SHOULD ONLY BE POWERED WHEN IT HAS AN ANTENNA 
CONNECTED. THIS WILL PREVENT DAMAGE TO THE RADIO IF IT TRANSMITS. 

VENT MUST BE 
INSTALLED IF 

ENCLOSURE HAS A 
BATTERY. INSTALL 
A SECOND VENT IN 

LOWER RIGHT 
HAND CORNER IF 
BATTERY IS >26AH 

OR IF 

ENVIRONMENTAL 
CONDITIONS 

REQUIRE GREATER 
AIRFLOW. 

DOUBLE GPO. ONE 
OUTLET FOR RTU. ONE 

OUTLET FOR LAPTOP. 
WHEN A TAN BATTERY IS 

USED, DGPO IS 

MOUNTED ON SIDE OF 
BATTERY BRACKET (AS 

SUPPLED BY ACTION 
CONTROLS PIL 

PART NO. 05 200 020) 

INSTALL BACKPLANE LOW ENOUGH TO ALLOW 
MODULE SCREW TO BE ADJUSTED 

- O GEARPLATE / O 

r 
Ñ 
Q 

1,_ 
1(41 -- -M61A710.0 

e 

o V 

-y¡' m-U° O 
SLOTTID DUCT 20X80mm 

^^^ 
O 

/I\ /I 
E 
E 

I 

- 

e 
m n 

o 

J BATTERY L gl 

O 

u 
.111 

o 

BATTERY BRACKET. 
CAN REST ON FRONT CABLE GANDS 

LIP OF ENCLOSURE MOUNTED 
THROUGH 

GLAND PLATE 

RADIO OR MODEM 
NOTE: THE RADIO CAN 
BE MOUNTED ON THE 
DOOR BY USING DIN 
RAI.. ENSURE THAT THE 

RADIO IS MOUNTED ON 
THE TOP LEFT HAND 
CORNER OF THE DOOR 
TO ALLOW THE RADIO 
TO CLEAR THE RTU 
MODULES WHEN THE 
DOOR IS CLOSED. 

IO WIRING 
TERMINALS 

LIGHTNING ARRESTOR. 
INSTALL HIGH ENOUGH TO 
ALLOW EASY ACCESS FOR 
ANTENNA LEAD 
CONNECTION 

EARN STUD. ENSURE 
GPO, BACKPLANE (BAA 
ONLY)AND LIGHTNING 
ARRESTOR ARE 
CONNECTED TO THIS 

POINT USING 
APPROPRIATE EARTHING 
AETHODS. 

LEAVE AT LEAST 30mm 
CLEARANCE TO ALLOW 
ROOM FOR GLANDS AND 
CABLES. 

Figure 4a: Example RTU Enclosure (Rittal Part No. AE1045 - 400mm wide by 500mm high 
by 210mm deep) 

PART DESCRIPTION OVERALL 
DIMENSIONS (mm) 

BA-4 4 slot backplane (with brackets) 194 W x 177 H 

BA -6 6 slot backplane (with brackets) 266 W x 177 H 

BA -12 12 slot backplane (with brackets) 482 W x 177 H 

PSU -3 External AC /DC power supply 38 W x 153 H 
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5. Installing Cables And Adaptors 

The following diagrams show how communication devices are connected to the RTU. The 
actual port type (RS232 Serial, Radio, Private Line, RS485 or other) is labelled on the 
module itself. Note: when connecting radios, please take note of module type ie PC -1 / MC -1 

or CP -11 / MC -11. 

o. 

L) 

MAXON OR 
TAIT' RADIO 

0 

TAIT RADIO REQUIRES A 
SEPARATE POWER LEAD 

SERIES I 

D 
D. 
C) 

OR 

PC 
COM PORT 

0° 

BANKSIA MODEM 

SERIES I 

D 
D. 

HRECK 
OPERATOR 
PANEL 

TRIO DorE 
SERIES RADIO 

ADP -04 

ADP-05 
1 

C 
J 

ADP -07 

ZI" 

RJ45 TO 8145 CABLE 

RJ45 TO RJ45 CABLE 

RJ45 

C21 

RJ45 

Cn 
NOTE: RS232C MAXIMUM CABLE 
LENGTH = 15.2m (50 Ft). 
IN NOISY ELECTRICAL 
ENVIRONMENTS , USE SHIELDED 
CABLE WITH A MAXIMUM LENGTH OF 
3m. 

RJ45 TO RJ45 CABLE 

ADP -08 ADP -05 
RJ45 TO RJ45 CABLE 

a 

ADP -09 

ADP -16 
1 

RJ45 

Cn 

a J 

RJ45 TO R145 CABLE 

RJ45 TO RJ45 CABLE 

-9 

RJ45 

RJ45 

Ctl 

RTU 

e 
RTU 

RADIO 

RS232 

RS232 

KIM .- 

SOFTWARE 

o 0° 
/ 

eRTU1 

PC-1 
MC-1 

RS232 

RADIO 
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TRIO 
TC450SR 
RADIO 

v 

MAXON 
RADIO 

Q1 n 

TRIO 
TC450SR 
RADIO 

TAIT RADIO 

GSM MODEM 
(EG WAVECOM) 

RJC- ADP -17 

CONNECT POWER 
LEAD TO ORANGE 
SL9 CONNECTOR 
ON BACKPLANE 

Kingfisher Installation Manual 1.7 

RJ45 

+12V 
OV 

RADIO 

RJC- ADP -18 11145 

(CP-11 
MC-11 

J 

LINE -2 

CONNECT POWER +R 
LEAD TO PS -10 -R 
RADIO POWER 

CP 1 
MC-11 

J 

RJC- ADP -20 RJ45 

L. 
CONNECT POWER 
LEAD TO PS -10 

+R LINE -2 

RADIO POWER -R 

J 

CP 1 
MC-11 

RJC- ADP -21 RJ45 d 

1:7) 
MAXON CDMA 
MODEM 

CONNECT POWER 
LEAD TO PS-10 
RADIO POWER 

RJC,ADP-22 

Jmmm.mm 
( 

I 

UNI -OP OPERATOR 
PANEL 
MDO2R -04-00A5 

o I=1 0 
O O O O O 

RJC-ADP-24 

ADP -25 

+R 
-R 

RJ45 

RJ45 

Ct3 

RJ45 

Cn 

rRTU 

J 

RTU1 

J 
rRTU 

.J 

J 

LINE -2 

RS232 

RS232 

RS232 
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6. Wiring Modules 

To Wire Use Wire Type (mm2) 
IO Modules 0.75 Minimum 
Battery 2.5 to 4.0 

(use 4mm2 for >2m runs) 
12V Power 2.5 

6.1 Analog Inputs 
A combination of loop powered (2- wire) and self powered (3 or 4 -wire) analog input 
transmitters can be used on the one module (AI -1, A1-10,10-3 or 10-4). 

By default, each analog input -is designed to accept 4 to 20 mA. Removing a link on the back 
of the module will allow 0 to 20mA.operation for all channels (AI -1, AI-4, A0 -2, 10 -3 or 10 -4). 
A single current or voltage range is software configurable for all channels of the AI -10 
module. 
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6.2 AI -1 Wiring Diagram 

0 
O 
0 
0 
0 

CH 1 

OV 

+24V Output 
CH 2 
SHIELD 

CH 3 

OV 

+24V Output 
CH 4 
SHIELD 

CH 5 
OV 

+24V Output 

CH 6 
SHIELD 

CH 7 

OV 

+24V Output 
CH 8 

SHIELD 

6.3 AI-4 Wiring 

0 
0 
0 
0 

CH 1+ 

CH 1- 

CH 2+ 

CH 2- 
SHIELD 

CH 3+ 
CH 3- 

CH 4+ 

CH 4- 
SHIELD 

CH 5+ 
CH 5- 
CH 6+ 
CH 6- 
SHIELD 

CH 7+ 
CH 7- 

CH 8+ 
CH 8- 
SHIELD 

Wiring Examples 

CHx 
+24V 
Output 

CH x 

OV 
+24V 
Output 

CHx 
OV 

CH x 

OV 

+24V 
Output 

Analog 
Input 

Kingfisher Installation Manual 1.7 

2 -wire trans mitter 
(powered by module) 

3-wire transmitter 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered éxtemally) 

I IP R 

Diagram 

Wiring Example 

CHx+ 
CH x- 

Analog 
Input 
I I PWR 

- 12 - 

4 -wire transmitter 
(powered by module) 

4 -wire trans mitter 
(must be powered 
externally) 
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6.4 AI -10 Wiring Diagram 

CH 1+ 
CH 1- 

CH 2+ 
CH 2- 

CH 3+ 
CH 3- 
CH 4+ 

CH 4- 
CH x+ 

+24V .Output 
OV 

CH x- 

CH 5+ 
OV 

+24V 
CH 5= Output 
CH 6± 
CH 6- 
CH 7+ 
CH 7- 
CH 8+ 

CH 6- 
+24V Output CH x+ 
OV CH x- 

OV 

+24V 
Output 

Kingfisher Installation Manual 1.7 

Wiring Examples 

CH x+ * Analog 
2 -wire transmitter * 

+24V Input (powered by module) 
Output 
CH x- 

LOOP 
OV 

CH x+ 
CH x- 

3 -wire trans mitter 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally.) 

I I PWR 

6.5 AO -2 Wiring Diagram 

CH 1+ 

CH 1- 

Wiring Example 

CHx+ r' + 

CHx- 
SHIELD SHIELD --11 
CH 2- 
CH2+ 

SHIELD 
CH 3+ 

CH 3- 

SHIELD 
CH 4+ 
CH 4- 

SHIELD 

- 13 - 

Analog 
Output. 

4 -wire transmitter 
(powered by module) 

4 -20 or 0 -20 mA 
Current Load 
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6.6 DI -5 Wiring Diagram 

í0 CH 1 

O2 CH 2 r;\ 
CH 3 /..;.\ 
CH 4 

O CH 5 

O CH 6 

O CH 7 

O CH 8 

Os +12V Output 

e OV/ Common OV 

CH 9 

12 CH10 
13 CH 11 

0 QH12 
15 CH 13 

16 CH14 
» CH 15 

ia CH 16 
s +12V Output 

zo OV/ Common 

Wiring Examples 

FIELD CONTACT 

CH x 

+12V 

Kingfisher Installation Manual 1.7 

Powered by module 

FIELD CONTACT 

CH x e + External power supply 
Note: polarity can be 
reversed. 

6.7 DI -10 Wiring Diagram 

CH 1 

CH2 
CH 3 

CH4 
CH 5 

CH 6 

CH 7 

CH 8 

+12V Output 
OV/ Common 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 
CH 15 

CH 16 

+12V Output 
OV/ Common 

Wiring Examples 

FIELD CONTACT 

CH x -07 
+12V 

FIELD CONTACT 

CH x -- + 

- 14 - 

Powered by module 

External power supply 
(Voltage'applied to 
input channel must be 
more positive than the 
common) 
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6.8 DO -1 Wiring Diagram 

Wiring Example INTERNAL 
CIRCUITRY 

O- 
r - - 
1 -- 
O- 

0- 
__-- 

i --- r 7Á ;-- 1 -- -r- r--0, I 
1 }-r- 
1 

1 .__ --.- L 

} 
, r---- , 

1_7_L _1 - 

r - - - I 

1 -L- 
1 

I 

, 

I 

-e_- 
1 

1 

'--'r7A1i 
I 

ir -L_ 
r--*_ I 

I ' 

' -*- 
I--- 7 -7-4 j1 

_ - - - 

NO 

NC } CH 

NO 

NC } CH 

COMMON 1 

NO 

NC } CH 

NO 

NC }CH4 
COMMON 

} CH 5 

NC } CH 6 

COMMON 3 

} CH 

NC } CH 8 

COMMON 

CH x I LOAD 

POWER 
SUPPLY 

COMMON 1 + 

6.9 DO -2 Wiring Diagram 

Wiring Example 

CH 1 
CH x 

CH 2 

CH 3 

CH 4 COMMON 
CH 5 

CH 6 
CH 7 

CH 8 

COMMON 1 

LINK' 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH15 
CH 16 

COMMON 2 

LINK 

s I LOAD h 
POWER 
SUPPLY 

1 + 

Optional link for DC SUPPLY ONLY. Enables fuse fail LED 
'FU' on module. CAUTION! Damage w ill occur if link installed 
when using AC to poser Common. 

- 15 - 
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External Power 
Supply. Note: 
polarity can be 
reversed. 

External Power 
Supply. Note: 
polarity can be 
reversed. 
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6.10 DO -5 Relay Board Wiring Diagram i 
i- 

-47 

To 

¡ ¡ 
®a:; 
® 

C 

® 

- 
® 

® j 

® 

® 
I. m 

® I. 

® 

®a=: 

0m 
e 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH8 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Terminal Layout For Each DO -5 Channel 

CIE NO (b) 
NO (a) - Normally open contact 

C (b) 
C (a) - Common 
NC(a) - Normallyclosed contact 

NC (b) 

Tthere are two sets cf relay output 
for each channel. 

Wiring Example 

When the output 
. channel is set ON, 

the load is 
energised 

NO (a) 5 

C(a) 

I LOAD 

POWER 
SUPPLY 

I+ 

External Power 
Supply. Note: 
polarity can be 
reversed. 

-16- 
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6.11 10 -2 Wiring Diagram 

Kingfisher Installation Manual 1.7 

DI CH 1 

Wiring Examples 
r 

FIELD CONTACT 

DI CH x e 
DI OV 

+ External power 
supply. 
Note: polarity can 
be reversed. 

External Power 

SUPPIY 
Note: polarity can be 
reversed: 

DI CH 2 

DICH3 
'4 DI CH 

DI CH 5 

DI CH,6 
DI CH 7 

DI CH 8 

DI OV/ Common DOCH x S--1 LOAD h 
DI OV/ Common 

DO 
DOCH-1 

POWER' 
SUPPLY. 

DOCH 2 + 

DOCH3 
. 

Common 

DOCH 4 

DO CH 5 

DO CH 6 

DO CH 7 

DO CH 8 

DO Common 
I LINK' 

Optional link for DC SUPPLY ONLY. Enables fuse fail LB) 
FU' on nodule. CAUTION! Damage w ill occur if Ihk installed 
when using AC to paver DO Common. 

- 17 - 
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6.12 10 -3 Wiring Diagram 
There are three separate isolated groups, one for the analog input/output, one for the digital 
input and one for the digital output. Each group may be powered from a separate source. 

INTERNAL 
CIRCUITRY 

-T ts 

+-a'"í-- -0 - 10A 
---1 

zo 

Al CH 1 

AICH2 
AI CH 3 

AI CH 4 

OV 

+24V Output 
AO + 

AO - 

SHIELD 
DI CH 1 

DI CH 2 

DI CH 3 

DI CH 4 

DI Common 
DOCH 1 

DOCH 2 

DO CH 3 

DO CH 4 

DO Common 
LINK 

Optional linkfor DC SUPPLY 
ONLY. Enables fuse fail LED 'FU on 
module. CAUTION! Damage will 
ocar if lirk!rstaledwhen usirr AC 
to paver DO Common. 

Wiring Examples 

AICHx 
+24V 
Output 

AICHx 
OV 

+24V 
Output 

AICHx 
OV 

AICHx 
OV 

+24V 
Output 

Analog 2 -wire transmitter 
Input (powered by module) 

Analog 3 -wire transmitter 
Input (powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 
T I PW R 

4 -wire trans mitter 
(powered by module) 

r 
AO + 

AO - 

Analog 
Output 

Current Load 

FIELD CONTACT 

DI CH x -e Powered by module 
+24V 
Output 
DI Com. S 
OV I 

Link 

FIELD CONTACT 

DI CH x -- - + 

POWER 
SUPPLY 

DI r 

Common 

External power 
supply. Note: polarity 
can be reversed. 

DO CH x ---{ LOAD h 
POWER 
SUPPLY 

DO r + 

Common 

External Power 
Supply. Note: polarity' 
can be reversed. 

- 18 - 
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INTERNAL 
CIRCUITRY 

Kingfisher Installation Manual 1.7 

6.13 10-4 Wiring Diagram 
There are three separate isolated groups, one for the analog input, one for the digital input 
and one for the digital output. Each group may be powered from a separate source. Analog 
input channel 1 can be factory modified to support a strain gauge input. 

+E (optional) 
E (optional) 

AI CH 1 or -S 
+S (optional) 
AI CH 2 

OV 

+24V Output 
DI CH 1 

DI CH 2 

DI CH 3 

DI CH 4 

DI CH 5 

DI CH 6 

DI CH 7 

DI CH 8 

DI Common 
DO CH 1 

DO CH 2 

DO Common 
I LINK' 

Optional link for DC SUPPLY 
ONLY. Enables fuse fail LB)'FIP on 
module. CAUTION! Damage will 
ocox if link instalbdwhen using AC 
to paver DO Common. 

Wiring Examples 

+E (5V) 

-E (0V) 

-S 
+S 

AICHx 
+24V 
Output 

AI CH x 
OV 

+24V 
Output 

AI CH x 
OV 

AICHx 
OV 

+24V 
Output 

DI CH x 
+24V 
Output 

DI Corn. 
OV 

Strain gauge input 
(special order only) 

Analog 2-wire transmitter 
Input (powered by module) 

3 -wire transmitter 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 

I IPWR 

4 -wire transmitter 
(powered by module) 

FIELD CONTACT 

Link 

FIELD CONTACT 

DI CH x -- + 

POWER 
SUPPLY 

DI 
Common 

Powered by module 

External power 
supply. Note: polarity 
can be reversed. 

DOCHx. jLOAD 

DO 
Common 

POWER External Power 
SUPPLY Supply. Note: polarity 

I + can be reversed. 

- 19 - 
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6.14 PS -11 Wiring Diagram - AC Supply 

OFF 

VA+ 
VA- 

R+ 

R- 
TS 
B+ 

B- 

A 
N 
E 

+ 24VDC AUX OUTPUT (OPTIONAL) 

+ 13.8VDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

ACTIVE 
NEUTRAL 
EARTH 
90-260 VAC 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
R- OR B- 

Kingfisher Installation Manual 1.7 

6.15 PS -11 Wiring Diagram - DC Supply 
The battery input of the PS -11 can be used as a DC supply input. 

PS-111 

OFF 

VA+ 
VA- 
R+ 

R- 
TS 
B+ 

B- 

A 
N 
E 

o- 

o 
J 

+ 24VDC AUX OUTPUT (OPTIONAL) 

+ 13.8VDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

+ 11.8 TO 14.0 VDC SUPPLY 
(MUST BE ISOLATED FROM FIELD 
SUPPLY) 

NOT 
CONNECTED 

- 20 - 
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6.16 PS -21 Wiring Diagram 

OFF 

VA+ 
VA- 
R+ 

R- 
TS 
B+ 

B- 

+ 24VDC AUX OUTPUT (OPTIONAL) 

13.8VDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

TEMP. 
SENSOR 

EARTH 
SUPPLY 

+ SUPPLY 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
R- OR B- 

20-60 VDC INPUT SUPPLY 

'A NEGATIVE DC INPUT SUPPLY CAN BE USED. 
CONNECT THE MORE POSITIVE WIRE 
(eg OV) TO +SUPPLY AND CONNECT THE MORE 
NEGATIVE WIRE (eg -48V) TO -SUPPLY. 

Kingfisher Installation Manual 1.7 

6.17 PSU3: Economy AC Input Power Supply (for PC -1) 
+V and -V are wired to pins 7 and 8 (12V Supply Input) of the orange BL9 connector on the 
BA-4 backplane. 

2 3 4 5 

I I I I 

gU 
m 

- 21 - 
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7. Solar Panel Installation 

ENSURE 
PANEL WILL 

NOT BE 

SHADED BY 

TREES ETC 

SETTO FACE DUE SOUTH WHEN IN 

NORTHERN HEMISPHERE. SET TO FACE DUE 
NORTH WHEN IN SOUTHERN HEMISPHERE. 

8. Level Probe Installation 

LATTITUDE TILT ANGLE 'A' 
OF SITE (For Solarex MSX panel) 

0-4 Deg 10 Deg 
5 -20 Deg Add 5 Deg to local lattitude 
21-45 Deg Add 10 Deg to local lattitude 
45-65 Deg Add 15 Deg to local lattitude 
65 -75 Deg 80 Deg 

Eg Sydney, Australia has a lattitude of 33 Deg. 
Therefore tilt angle = 43 Deg. 

HANG PROBE NEAR 
ACCESS HATCH 

HANG PROBE 100mm ABOVE 
FLOOR OF TANK (ABOVE 
SLUDGE) 

- 22 - 

PLATYPUS 2 WIRE 
LEVEL TRANSMITTER: 
BLACK/RED ARE 
POSITIVE (CONNECT 
TO +24V) AND 
WHITE /GREEN ARE 
NEGATIVE (CONNECT 
TO ANALOG INPUT) 
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9. Antenna Installation 

ANTENNA CONNECTION TO 

BE SEALED WITH SELF 
AMALGAMATING TAPE 

ANTENNA 
MOUNTING 

CLAMP 

CABLE 
MAINTENANCE 
LOOP 

FASCIA MOUNT 

HOCKEY STICK 
ANTENNA MAST 

COACH SCREWS 

ANTENNA CABLE. USE 
RG213 FOR <20m. USE 
HELIAX FOR >20m. FOR 
FREQUENCIES ABOVE 
500MHz SEEK 
SPECIALIST ADVICE. 

USE N TYPE MALE WHEN 
CONNECTING TO. LIGHTNING 
ARRESTOR OR USE BNC 

MALE WHEN CONNECTING 
STRAIGHT TO RADIO' (A 

LIGHTNING ARRESTOR IS 

HIGHLY RECOMMENDED) 

DRA N HOLE TO 

BOTTOM WHEN 
MOUNTED 
VERTICALLY 

AIM ANTENNAAT 
REPEATER OR AT 
MASTER RTU. 
SHOULD HAVE 
LINE OF SITE. USE 
COMPASS TO AIM 
WHERE 
NECESSARY 

TO TEST USING AMULTIMETER: 

1. TEST FOR OPEN CIRCUIT BETWEEN THE 
CENTRE PIN AND THE CASE OF 
CONNECTOR 'A' WITH THE ANTENNA 
DISCONNECTED: 

NO ANTENNA METER 

B 

2. TEST FOR SHORT CIRCUIT BETWEEN 
THE CENTRE PIN AND THE 'CASE OF 
CONNECTOR 'A' WITH A SHORT CIRCUIT 
AT CONNECTOR 'B' (CAN USE AN 
ALIGATOR CLIP FOR THE SHORT) 

SHORT METER 

OPEN 

CIRCUIT 

SHORT 
CIRCUIT 

3. MEASURE RESISTANCE AT CONNECTOR 
'A' WITH ANTENNA CONNECTED (1 OHM = 

TY PI CAL) 

ANTENNA 

NOTE: A THOROUGH ANTENNA TEST 
REQUIRES A WATTMETER. WHEN RADIO 
IS TRANSMITTING, CHECK: 
REVERSE POWER = OW. 

FORWARD POWER > OW. 

* Wiring of antenna connectors is detailed in the next section. 

- 23 - 
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10. How To Assemble Antenna Connectors 

The following instructions apply to all three connectors: 

1. Place clamp nut and plain gasket over cable. 
2. Trim outer sheath from cable to dimension shown. 
3. Fold back braid and insert ferrule to trap braid between outer sheath and ferrule. 
4. Trim off surplus braid. 
5. Trim dielectric to dimension shown, and check that exposed centre conductor length is 

as specified. 
6. Tin centre conductor. 
7. Slide rear insulator over dielectric to butt against ferrule. 
8. Mount contact (male for plugs, female for jacks) over centre conductor with shoulder 

pressed against rear insulator. 
9. Hold cable and contact firmly together, and solder. 
10. Slide plain gasket and clamp nut up to ferrule, trapping braid. 
11. Fit front insulator over contact to butt against rear insulator. 
12. Press sub -assembly into body as far as possible and engage clamp nut. 
13. Holding body and cable rigid, tighten clamp nut to compress plain gasket and retain 

cable. 

10.1 RG213 To BNC 

RG213 

Clamp Nut Plain Gasket 

6.0 

Ferrule Rear Hale Front 
Insulator Contact Insulator 

Plug Body 

10.2 RG213 To N-Type 

6.0 

Clamp Nut Plain Gasket 

Hale 
Contact 

n 

Plug Body 

Ferrule Rear Female Front 
Insulator Contact Insulator 

- 24 - 

lade Body 
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10.3 RG58 To N-Type 

RGS8 II -I8J 

Clamp Nut Plain Gasket 

1.1 Return Of Goods 

0.4 

Ferrule 

Kingfisher Installation Manual 1.7 

Male 
Contact 

Rear Female Front 
Insulator Contact Insulator 

Plug Body 

Jack Body 

If you would like to return RTU modules or equipment for testing or repair, please carry out 
the following steps: 

Request a Return Authorisation (RA) number from RTUnet 
Complete all details on an RA form (please use the supplied form as a master copy or 
download one from the RTUnet web site) 
Return RA form with goods 

-25 -. 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 342 of 423



TRIO 
ID A 1- A G O KA 

I 

0 

-.eft - 
e"%.' 

,,. - - .- ''. . , ,... . ., " 
0, 

- ' k -', '. "' -*".. < .< 

. ' 

`'", ': 
s-:.".". 

.- :".. <.^. ',' - Introduction ' '', ,','' ' ' ---- -, , 
%. -,,,,1. ,' ,, ,, 

' " ' S. V. t ' 1 
,, J.?. ':, ' 

:17he',Trio,,DataCom ill450.iieiliWeatiiedhigh.spied digital, data radio modem designed for the most complex telit'',......, ': ''.' 

demanding requirements in both Point to Point and Point to Multipoint (Multiple Address Radio) SCADA and Telemetry 
systems -..,,. .., - Ah, '',:::'.."-:Z- 'ts " '5'. . ...'t';' 

'''' ..", ..<'.''',:,. <, ., .... 

'is.:',. '..e7"1..";''''e ' .`t. . i: "', ',,'. ..--;,-. ,, '--',.:A.:-."I''':::, ,),:'1'r ''''';.< '" '':-"'"'k O A 
.,..A- '' ,' 

t .'¡:-.:.: . ''" . ' :..--- ',,.. ;...:'-'-'.-:. ' 'v,.:A...,..'...;,-A, . ' t;,,:.., It 

Normally used, aa''a,fialt duplex highpetfOrMança'Rénióti,Dat&Radjfrtbe. c6i-Iiiioisair14.,vithAno:fkillduprex EB450 

( )Base/Repeater or EH450:Rédkinslant 14 Bai.O/RépeatirstatinnS.;.ttie.iérsatkER450alask.adry'et.at,a, low costfull duplex 

- - base/repeater or point-to-point-link station in boik-IR1618eiiës'i,'.6.14(WSiries 'd itd,f6d fa systems with the addition of the 

ERFD450option, and can provicn&0.ktnanibement access feipieifintediagn6SticSineither of these systems. 
,3-...,::,:...:;>,.,,,,,,. - ...:..,1 . . . /: ,Otr'N-'\'',,;-., ',.. -: :',':- --- 

Features I -.16-.:-.....,-.,.,. ;.,'4,- . . .'''' . . k r. A *.''t 

Radio.and Modem 
,,y4...i0¡;,¡.-ii.:::-...,.:. 

- True 19,200 bps over-air data.rates in 12.5kHz FCC channels - Dual inOependent canfiOabhi.ileta.ports and 
(also 9600 bps) - Fully integrated radio, modem and data separatearteqports,,,,;,- 
multiplexer 

- CompatiblOwiffiiiiiiit industry standard data 
- 128-bit AES encryption (export restrictions may apply) protdCiïii..égi'l)/Ii)DBUS, DNP-3, IEC 870, SEL 
- 12.5 or .2541z channel operation Mirrored Bits, etc. 
- Fast data turnaround 
- Simplex, Half Duplex and Full Duplex (Full Duplex with 

Selectable 300 -57.6 k bps asynchronous RS-232 

interface 
ERFD450 option) MultistreainTm simultaneous data streams allow 

- Compatible with legacy systems (Non Packet Digital and for muttiple,vendor.devices/protocols to be 
Bell 202Modes) transpOrted,on the one radio network 

- Full specification operation from -30 to + 60C Flexible data stream routing providing optimum 
- Hazardous.Environment Certification - Class I, Division II radio channel efficiency 

(Groups A,B,C and D) - Internal repeater operation.- single radio store 
- Compact, rugged diecast alloy housing and forward 
- Low power consumption with sleep mode operation - ChannelshareTM unique integrated C/DSMA 

.- Field upgradeable firmware collision avoidance technology permits 
- Multi-function LED Display simultaneous polling and spontaneous alarm 
- Digital orderwire option reporting operation in the same system 
- VSWR protection 

Network Management Remote Diagnostic option 
(In conjunction with 1Vievon. Software) 

- Remote fully transparent Network Management and 

Diagnostics 
- Network wide operation from any radio modem. 

U- Full SCADA style features such as database, trending and 

networking 
- Over-the-air modem reconfiguration 
- Full graphical presentation (HMI) 

Note Not all product features are available in every mode depilation. 

Innovative and sophisticated 
digital communications 

designs product s and solutions 
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Note : Not ell product features ere available 

Remote Data Radio - ER450 
E Series - Generation II 

Radio 

Frequency Range: 370 -520 MHz (various 
sub -frequency bands available) 

Frequency Splits: Various Tx/Rx 

frequency splits - programmable 

Channel Selection: Dual synthesizer, 

6.25 kHz channel step 

Channel Spacing: 12.5 or 25 kHz 

Frequency Accuracy: ±1 ppm (-30 to +60C) 

(-22 to 140F) ambient 

Aging: <= 1ppm /annum 

Operational Modes: Simplex, Half duplex 

or Full duplex* 

Configuration: All configuration via 

Windows based software 

Compliances: 
ETSI 

FCC 

IC 

ACA 

CSA 

EN300113, EN301489, EN60950 

PART 15, PART 90 

RS119,ICES -001 

AS4295-1995 (Data) 

Class I, Division II, Groups 

(A,B,C,D) for Hazardous 

Locations ANSI /UL equivalent) 

Transmitter 

Tx Power. 0.05 - 5W ( +37 dBm) 1 dB 

User configurable with over -temperature 
and reverse power protection 

Modulation: User configurable narrow 
band digitally filtered binary GMSK or 4 

level FSK 

Tx Keyup Time: <1mS 

Timeout Timer. Programmable 0 -255 

seconds 

Tx Spurious: <_ -37 dBm 

PTT Control: Auto (Data) / RTS line (Port A 

or B) I System Port Override 

Receiver 
Sensitivity: -118 dBm for 12 dB SINAD 

Selectivity: Better than 60 dB 

Intermodulation: Better than 70 dB 

Spurious Response: Better than 70 dB 

AFC Tracking: Digital receiver frequency 
tracking 

Mute: Programmable digital mute 

in every mode of operation. 

Diagnostics (Optional) 

Network wide operation from any 
remote terminal. 

Non intrusive protocol - runs 

simultaneously with the application. 

Over -the -air re- configuration of user 

parameters. 

Storage of data error and channel 
occupancy statistics. 

In -built Error Rate testing capabilities. 

Connections 

User Data Ports: 2 x DB9 female ports 
wired as DCE (modem) 

System Port RJ45 for diagnostic, 
configuration and re- programming 

Antenna: N female bulkhead. Separate 
N (Tx) and SMA (Rx) connectors for 
full duplex.* 

Power. 2 pin locking, mating 
connector supplied 

LED Display: Multimode Indicators for 
Pwr, Tx, Rx, Sync, TxD and Rx0 data 

LEDs (for both port A and B) 

Modem 

Data Serial Port k RS232, DCE, 

600 -57,600 bps asynchronous 

Data Serial Port B: RS232, DCE, 

300 -38,400 bps asynchronous 

System Port: RS232, 19,200 bps 
asynchronous 

How Control: Selectable hardware / 
software / 3 wire interface 

RF Channel Data Rate: 

4800/9600/19,200 bps Half / Full duplex* 

Data Buffer. 16 kbyte of on -board RAM 

Bit Error Rate: 

< 1x10-6 © -110 dBm (4800 bps) 
< 1x10-6 @ -108 dBm (9600 bps) 

< 1x10.6 @ -106 dBm (19,200 bps) 

Encryption: 128 -bit AES encryption 

Collision Avoidance: Trio DataCom's 

unique supervisory Channelsharerm 
collision avoidance system 

Multistreamni: Trio Dataçom unique 
simultaneous delivery of multiple data 

streams (protocols) 

Data Turnaround lime: <10mS 

Firmware: Field upgradeable Flash memory 

General 

Power Supply: 13.8 Vdc nominal 

(10 -16 Vdc) 

Transmit Current 750 mA nom. @ 1 W 
1600 mA nom. 021.5 W 

Receive Current <125 mA nom 

Sleep Mode: External control, < 1 mA 

Dimensions: Rugged Diecast Enclosure 
170 x 150 x 42mm 

6.7 x 5.9 x 1.65 inches 
With Mounting Plate 

190 x 150 x 47mm 

7.5 x 5.9 x 1.85 inches 

Mounting: Fitted Mounting Plate 

Weight 1.27 kg (2.8Ibs.) i 

Options 

ERFD450 Full Duplex Operation with 
separate N (Tx) and SMA (Fix) 

connectors 

DUPLX450BR External Duplexer, Band 
Reject (for single antenna operation) 

EDOVM Digital Order Wire Voice Module 

NEMA 4/R Stainless Steel Enclosure 
(IP65, NEMA 4 rated) 

TVIEW+ b Configuration, Network 
Management and Diagnostic Windows 
GUI Software 

DIAGS/E Network Management and 

Remote Diagnostics Facilities per 

Radio Modem 

Related Products 

EB450 Base Station 

EH450 Hot Standby Base Station 

MSR/9 Port Stream Router Multiplexer 

MR450 Remote Data Radio 

* With ERFD450 full duplex option plus external 
duplexer for single antenna operation 

TR/0 
ás--s- yál c 

HEAD OFFICE 

41 Aster Avenue, Carrum Downs 

Victoria, Australia 3201 

Phone +613 9775 0505 Fax +613 9775 0606 

salesctriodatacom.com 
www.triodatacom.com 

NORTH AMERICA 

Suite 200, 7015.8thSt. NE 

Calgary, AB Canada TTE 8A2 

Phone +403 219 3625 Fax +403 274 0759 

Toll Free 866 844 8746 (TRIO) 

sales- na@triodatacom.com www.triodatàcom.com 
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.411101DREW: 

Corrugated Heliax' Coaxial Cables 
RFI is the only Australian Distributor for Andrew Corporation. 
Heliax coaxial cables are superior to equivalent braided cables 
and feature: 

Excellent Intermodulation Phase stability 
Performance 
Complete RF shielding 

Low attenuation 
High power capability 

Cable Type 
Jacket 
O.D. 
mm 

Constructio n 
Impedance Nominal 

Velocity 'Type of Jacket 
Dielectric Ceòtie 

Conductor 

Shield 

'No. Type Coverage 

7:4 
Cellular 

Polyethylene' 
(Foam) 

1 x CÇA 
1.9mm 1 

, Corrugated, 
Solid'BC 

100%' S0' 84 
Black 

Polyetltylene 
UV stabilised 

FSJ1 -50 Heliax` 

-. 8.8 
Low Density 
Polyethylene 

(Foam) 

1 x CCA 
2.6mm 1 

Corrugated 
Solid BC 

100% 50 86 
Black 

Polyethylene 
UV stabilised 

LDF1 -50 Heliax" 

10.5 
Cellular 

Polyethylene 
(Foam) 

1 x CCA 
2.8mm 1 

Corrugated 
Solid BC 

10096 50 83 
Black 

Polyethylene 
UV stabilised 

FSJ2 -517 Heliax` 

11.2 Polyethylene 
(Foam)' 

1 CCA 
3.t mm Solid BC 

Corrugated 
100% 50 88 

Black 
Polyethylene 
UV'stablllsed 

LDF2 -50 Heliax° 

" ti { x ys,,, 13.2' 
Cellular 

Polyethylene 
(Foam) 

t,x;CCA 
3.6mm 

1 
Cònugated' 
Solid BC 

100% 50 81 

Black 
Polyethylene 
UV stabilised 

FSJ4 50 Hellax° 

- 16.0 
low Dänsity 
Polyethylene 

(Foam) 

1 x CCA 
4.6mm 1 

Corru ated 
Solid BC 

100% 50 88 
Black 

Polyethylene 
UV stabilised 

LDF4-50 Heliax` 

°`' 27.94 
Low Density 
Polyethylene 

(Foam) 

1 x BC 
(Hollow) 
9.4mm 

1 
Coiru 

g 
aced. 

Solid BC 
100% 50 91 

Black 
Polyethylene 
UV stabilised 

AVAS -50 Heliax" 

- 

15:49 
Polyethylene 

Froam 
1 x CCA 
5.ttmm t 

Smoothwall 
Aluminium 

50 88 
Black 

Polyethylene UV 
Stabilised 

FXL540 

27:88, 
- - 

Polyethylene 
--Foam 

1 x BC'foam 
tilled 9.5mm 

Smoothwall 
Alluminium 

100% 50 88 
Black 

Polyethylene W 
Stabilised 

FXL -780 

39.87 
Polyethylene 

Foam 
1 x BC foam 

filled 14.1mm 1 

Smoothwall 
Alluminlum 

100°6 50 89 
Black 

Polyeabilis d 
Stabilised 

FXL -1480 

50.29 . 

Polyethylene 
Foam 

1 x BC foam 
filled 18mm 

1 

Smoothwall 
Alluminium 

100% 50 88 
Black 

Polyethylene UV 
Stabilised 

FXL-1873 

4 R.F1 rfi-com. au 
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ANDREW 

Model No. Connector A ' Cable Type Cable Length m Connector S 

L4A-PDMDM-1M 7-16 DIN PLUG W45Ó 1 7-16 DIN PLUG 

L4A-PDMDM-1M5. 7-16 DIN PLUG LDF4-50 1.5 7-16 DIN PWG 

L4A-PDMDM-2M 7-16 DIN PLUG LDF4-50 2 7-16 DIN PLUG 

L4A-PDMDM-3M 7-16 DIN PLUG LDF4-50 3 7-16 DIN PLUG 

L4A-PDMDM-5M 7-16 DIN PLUG LDF4-50 5 7-16 DIN PLUG 

F4A-PDM DM-1M 7-16 DIN PLUG FSJ4-50 1 7-16 DIN PLUG 

F4A-PDMDM-1M5 7-16 DIN PLUG FSJ4-50 1.5 7-16 DIN PLUG 

F4A-PDMDM-2M 7-16 DIN PLUG FSJ4-50 2 7-16 DIN PLUG 

F4A-PDMDM73M 7-16 DIN PWG FSJ4-50 3 7-16 DIN PLUG 

F4A-PDMDM-5M 7-16 DIN PLUG FSJ4-50 5 7-16 DIN PLUG 

L4A-PNIVINM-1 0 N PLUG LDF450 1 N PLUG 

L4A-PNMNM-1M5 N PLUG LDF4-50 1.5 N PLUG, 

L4A-PNMÑM-2M N PLUG LDF4-50 2 N PLUG. 

L4A-PNMNM-3M N PLUG LDF4-50 _ 3 N PLUG 

L4A-PNMNM-5M N PLUG LDF4-50 5 

1 

N PLUG 

N PWG F4A-PNMNM-1M N PWG FSJ4-50 

F4Ä-PhIMNM-1M5 N PWG FSJ4-50 t5 N PLUG 

F4Á-PNMNI4-2M N PLUG FSJ4-50 2 N PLUG 

F4A-PNMNM-3M N PLUG FSJ4-50 3 N PLUG 
- 

F4A-PNMNM-5M N PLUG FSJ4-50 5. 

. 

N PLUG 

rfi.com.au 

MM. 

RFI 9 
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4 

II 

4141riliiiREW A. 

"414A,r1,x " 

Model: No. Description - I Cable Type I Centre Conductor I Crimp Set* or Tool: 

7-16 DIN Plugs 

400PDM Clamp Tri'Metal Plated CNT-400, LMR-400 Solder BCPT3400. 

lATDM-PS Positive Step,. LDF4150 Captive CPT-L4ARC1/MCPT-L4 

AL5DM,PSA Positive -Stop. AVA5-60, AL5-50 Capive CPT-78U/MCPT-78 

AL70M-PSA: Positive Stop AVA7-50, AL7-50 Captive: CPI 158U 

F1PDM Clamp Self Flare : FSJ1-50 Solder CPT-U/MCPT1412 

F4PDMV2-C Self Flare FSJ4-50: Captive CPT-F4/MCPT1412 , 

F4PDR-C Right Angle Self Flaie FSJ4-50 Captive CPT-F4/MCPT1412 

12EZDM Clamp Tri Metal Plated: FXL-540 Captive 540-EZPT/12HPT 

78EZDNI Clamp Tri Metal Plated FXL-780 Captive 780-EZPT/781-IPT - 

114EZDM Clamp Tri.Metat Plated FXL-1480 Captive 1480-PT/1584iPT 

155EZOM Clamp. Trl Metal Plated FXL-1873 Captive 1873-PT/158-HPT 

Jacks 

400PDF Clamp Tri Metal Plated CNT-400, LMR-400 Solder BCPT3400 

L4TDF-PS Positive "stop LDF4-50 Captive CPT-L4AFICl/MCPT-L4 

AL5DF-PSA Positive Stop AVA5-50, AL5-50 Captive CPT78U/MCPT78 

AL7DF-PSA Positive Stop AVA7-50, AL7-50 Captive CPT -158U 

F4PDF-C Self Flare FSJ4-50 Captive CPT-F4/MCPT1412 

716-01 Panel Mount Crimp. RG142 Solder RCT-5859 

716-04 Panel Mount - Low PIM Solder Pot Solder 

12EZOF Clamp Tri Metal Plated FXL-540. Captive 540-EZPT/12HPT 

78EZDF Clamp Tri Metal Plated. FXL-780 Captive 780-EZPT/78HPT 

114EZDF Clamp Tri Metal,Plated FXL-1480 Captive 1480-PT/114HPT 

158EZDF Clamp In Metal Plated FXL-1873 Captive 1873-PT/158HPT 

716A911-004 Panel Mount - 1" Sq. Flange Solder Pot Solder 

Adapters ' 

71 6-1 0 Female to Female Barrel 

CA-TNFDF DIN Female to N Female 

CA-TNFDM DIN Male to NFemale 

Other 7-16 DIN connectors to suit most popular cables available on request 
* See Page 24 for Crimp Tools Matrix and Page 25 for Cable Prep Tools 
** All listed N connectors featurathe standard 50 Ohm Interface dimensions. 75 Ohm Interface dimensional connectors and an expanded range 

of other N connectors are available. Contact your nearest sales office for details. 

12 UFI rfi.corn.au 
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N Connectors are medium size threaded couplers which will 
operate between DC to 11 GHz. Offering consistent low 
broadband VSWR, they have proved very popular over the years 
in mobile radio applications and are often used in high vibration 
installations. Their threaded design guaranteeing a stable 
connection. 

A ANDREW 
Model. No. 

I 
Description 

I 
Crible Type 

I 
Centre Conductor I Crimp Set *'or Tool 

Cable Jacks 

N,28 Clamp - Nickel RG213, RG214 Solder, captive CST-213 

Ñ.3O Cliainp - Nickel RG58, 9001, 9006 Solder, captive CST -399 

N-96 Crimp - Silver plated RG142, RG223 Crimp, captive, A 

N-98 Crimp -Silver plated RG58, 9001,:9006 Crimp, 'captive A 

N418 Crimp - Nickel RG213 Crimp, captive C 

N -200 Crimp, White Bronze plated CNT400, LMR400 Spring finger D 

400PNF -C-CR Crimp-Tri Metal Plated CNT-400; LMR -400 Spring Finger RCPT- 3400 /RCT -214 

N -202 Crimp, Nickel plated CNT400, LMR400 Spring finger D 

N -204 Crimp, Nickel plated ' CNT400, LMR400 Sólder, captive D , 

N410 Crimp, Sliver plated Rß59 Crimp; captive B 

N -285. Crimp, Silver plated RG214 Crimp, captive D 

L4TNF -PS Ring Flare LDF4 -50; RXL4 -50 Captive, spring finger EASIAX "Plus 
AL5NF -PSA One Piece Ring Flare AVA5- 50 /AL5 -50 Captive, spring. finger EASIAX" Plus 

12EZNF Clamp Tri Metal Plated FXL -540 Captive 540 -EZPT /12 HPT 

78EZNF .Clamp Tri,Metal Plated FXL -780 Captive 780 EZPT /78 HPT 

1'14EZNF Clamp Tri; Metal Plated FXL 1480 Captive 1480 -EZPT /114 HPT 

158EZNF Clamp Tri Metal Plated FXL -1873 Captive 1873- EZPT /158 HPT 

AL7NF -PS Ringfiare AVA7- 50 /AL7 -50 Captive, spring finger CPTL7 

F4PNF -C Clamp, Self Flare FSJ4 -50 Captive, spring finger EASIAX 

Panel Mount Jacks Mounting size and. direction 
N -09 Flange Mount, pickle plated Solder pot captive I 1 mot' (front) 16mm (rear) 

N -12 Bulkhead mount Solder pot, captive 13mm (front), 

N -20 Bulkhead mount;.silver plated Solder pot, captive 13mm (front) 

N48 Cable mounted, bulkhead, RG213: Solder pot, captive 16mm (front) 13.5mm across flat 

400PNF -BHC Clamp Tri Metal Plated B1H Spring Finger BCP13400 

N -120 Range mount, silver plated Soldér pot, captive 16mm (front):15mm (rear) 

N -213 Cable mounted fange; nickle plated RG213 Crimp, captive 18mni (front). 16mm (rear) 

N -237 Cable mounted flange, pickle plated RG58' Solder, captive 13mm (front) 16mm (rear) 

N -288 Cable mounted bulkhead nickel plated RG58,:9001, 9006 Crimp, captive 16mm (rear) 13.7mm across flats 

Adaptors 

N -10 FF barrel 

N-48 E-F -F Tee adaptor 

N-49 M -F -F Tee adaptor 

N-243 M-M barrel, Nickel plated 

N -245 M -F Right angle adaptor, nickel plated 

* See Pago 24 for Crimp Tools Matrix and Page 25 for Cable Prep Tools 
** All listed N connectors feature the standard 50 Ohm Interface dimensions. 75 Ohm Interface dimensional connectors and 

an expanded range of other N connectors are available. Contact your nearest sales office for details. 

rfi.corn.au RFI 13 
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Available in cnmp, clamp, spring finger, solder and a variety of 
finishes including silver and white bronze. 

Model. No. Description Cablejype I Centre Conductor I Camp let* or Tool 

Cable Plugs 

400PNM Ciamp'Tri Metal Plated CNT-400, LMR-400 Solder BCPT-3400 

F4PNMV21-1C Self Flare FSJ4-50 Captive, Spring finger MCPT-1412 

F4PNR,C Right Angla Self Flare FSJ4-50 Captive,. Spring finger MCPT:1412 

L4TNM-PS Ringflare LDF4-50 Captive, Spring finger MCPT-L4 

45NWPSA 
. . 

Self Flare AVA550/AL5-50 Captive, Spring finger MCPT78 

ikiLiNlvt-PSA Riegflare, AVA7-50/AL7-50 Captive; Spring finger CPTL7 

12EZNM Clamp Tri Metal Plated FXL-540 Captive 540-E2PT/12HPT 

78EZNM Çlàmp Trf Met& Plated FXL-780: Captive 780-E2PT/78HPT 

11 4EZM Clamp Tri Metal Plated FXL-1480 Captive 1480,137/114HPT 

158EZNM Clamp Tri Metal Plated FXL-1873 Captive 1873-PT/158H PT 

Cable Jacks 

400PNF [Clamp Tri Metel Plated CNT-400, LMR-400 Solder BCPT-3400 

* See Pages 24 for Crimp Tools Matrix 

AL5NM-PS 

14 RFI 

N-30 

L4TNA4-PS 

N-204 

N-119 

N-288 

N-284 

N-28 

N-201 

efi.Com.au 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 9 

MISCELLANEOUS 

ADAM - 4520 - Isolated Converter 

. Dore - 165E18 & CLIPSAL 12 HOLE LINK - Earth Links 

Dore - 165N18 c/w E/N FEET - Neutral Link 

Camsco - SM 201- Door Switch 

Lanson - LBB -113SW - Cubicle Light 

SUPPLIED BY: DORE ELECTRICS 
20 DEVLAN STREET 
MANSFIELD 4122, BRISBANE QLD 

PHONE: (07) 3349 -5300 
FAX: (07) 3349 -5344 

Cosmotec - GKV 1500 220 FAN - Cubicle Fans 

SUPPLIED BY: NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
16 RIVER VIEW PLACE, 
MURARRIE QLD 4172 

PHONE: . (07) 3397 6100 
FAX: (07) 3397 6068 

HPM - AMBER c/w 60W LAMP - Station Alarm 

SUPPLIED BY: HPMLEGRAND 
UNIT S, 45 ALEXANDRA PLACE 
MURARRIE, QLD, 4172 

PHONE: 1300 369 777 
FAX: 1300 369 780 

Marechal - DS2 3928017 250A - Generator Inlet Socket 

Marechal - 39 2A027 - Inclined Sleeve 30 

SUPPLIED BY: MOELLER ELECTRIC PTY LTD 
4 CARIBBEAN DRIVE, 
SCORESBY VIC 3179 

PHONE: (03) 9839 1100 
FAX: (03) 98391177 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 9 

MISCELLANEOUS 

Clipsal - 5650710 - Generator Socket Outlet 

Clipsal - 56C315 - 15A Battery Charger Outlet 

Clipsal - 2015 c/w 449A Mounting Block 

SUPPLIED BY: SCHNEIDER ELECTRIC PTY LTD 
80 SCHNEIDER RD, 

EAGLE FARM QLD 4009 
PHONE: 1300 369 233 
FAX: 1300 369 288 

RS -131 -839 - 11a1 Resistor 

SUPPLIED BY: RS COMPONENTS 
250 BEATTY ROAD 
ARCHERFIELD 4108 
QLD 

PHONE: 1300 656 636 
FAX: 1300 656 696 

Phoenix - ICL 183 -3 Phase Bus Comb 

Phoenix - 1BC 115P -1 Phase Bus Comb 

SUPPLIED BY: RITTAL PTY LTD & PHOENIX CONTACT 
36 CONTAINER STREET, 
TINGALPA QLD 4173 

PHONE: (07) 3890 3833 
FAX: (07) 3890 3834 
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A A -9510/45105 
IkD-452O/4522 
ADAM -4521 

RS- 422/485 Repeaters 

RS -232 to RS- 422/485 Converters. 
Addressable RS- 422/485 to RS -232 
Converter 

DAIMI;4510J4510S 

Specifications 

General 

Connectors 

Isolation Voltage 

Power Consumption 

Serial Communications 

Input 

Output 

Speed Modes (bps) 

2 x Plug -in terminal 

blocks (#14 - 22 AWG) 

(RS- 422/485) 

3000 Voc 

(4510S only) 

1.4WC24Voc 

RS-485 (2-wire) or 

RS-422 (4-wire) 

RS-485 (2-wire) or 

RS-022 (4-wire) 

1200, 2400, 4800, 

9600, 19.2 k, 38.4 k, 

57.6 k, 115.2 k, RTS 

control and RS-422 

(switchable) 

1Ä1,452014522: 

Specifications 

General 

Connectors 

Isolation Voltage 

Power Consumption 

Serial Communications 

Input 

Output 

Speed Modes (bps) 

1 x Plug -in terminal 

block (114 - 22 AWG) 

(RS- 422/485) 

1 x DB9 -F (RS -232) 

3000 Voc 

(4520 only) 

1.2 W © 24 Voc 

RS-232 (4-wire) 

RS-485 (2-wire) or 

RS-422 (4-wire) 

1200, 2400, 4800, 

9600, 19.2 k, 38.4 k, 

57.6 k,115.2 k, RTS 

control and AS-422 

(switchable) 

Common Specifications 

General 

Power Input 

Environment 

Operating Temperature -10 - 70° C (14 - 158° F) 

Storage Temperature - 25 - 85 °C ( -13 185° F) 

Humidity 5 -95 %RH 

Unregulated 10 - 30 Vcc w /power reversal protection 

AD\4NTECH 

AM 452` 

Specifications 

General 

Connectors 

Isolation Voltage 

E 
1 x Plug -in terminal 

block (114 - 22 AWG) 

(RS- 422/485) 

1 x DB9 -F (RS -232) 

1000 Veo 

Power Consumption 1.0 W © 24 Voc 

Built -in microprocessor and watchdog timer 

Serial Communications 

Input RS -485 (2 -wire) or 

RS -422 (4- wire). 

Output RS -232 (4 -wire) 

Speed Modes (bps) 300, 600, 1200, 2400, 

4800, 9600, 19.2 k, 

38.4 k, 57.6 k, 115.2 k 

(software configurable) 

RS -232 and 485 can be set to different 
baudrates 

RS -485 surge protection and automatic 
RS -485 data flow control 

Software configurable to either addressable 
or non -addressable mode 

Ordering Information' 
ADAM -4510 

ADAM -4510S 

ADAM -4520 

ADAM -4522 

ADAM -4521 

RS- 422/485 Repeater 

Isolated RS- 422/485 

Repeater 

Isolated RS -232 to RS- 

422/485 Converter 

RS -232 to RS- 422/485 

Converter 

Addressable. RS- 422/485 

to RS -232 Converter 

RS- 4851/0 Modules 
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TRADE PRICE LIST 2007 - 2008 

Buzzers - 1144 

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flush-Red 22rnm 80 $24.20 
BZ22R24AC/DC Flush-Red 22mm 80 $24,20 
BZ2212240 Flush-Red 22mm 80 $24.20 
BZ30DC24 Flush 30mm 75 $48.40 
BZ3OAC24 Flush 30min 75 $48.40 
BZ3OAC110 Flush 30min 75 $48,40 
BZ3OAC240 Flush 30nun 75 $48.40 
BZ8ODC24 Flush 80min 85 $48.40 
BZ8OAC24 FlUsh 80min 85 $48.40 
BZ8OAC240 Flush 80min 85 $48.40 
BZ82AC12 Surface 82mm 85 $48.40 
BZ82DC12 Surface 82nun 85 $48.40 
BZ82DC24 Surface 82mm. 85 $48.40 
BZ82AC24 Surface 82mm. 85 $48.40 
137,82AC240 Surface 82inm. .85 $48.40 

Sirens & Hooters 
SCZDC24 Siren 100mm 105 $58.08 
TCZAC230 Siren 75mm 105 $82.28 
TSDAC220 Siren 123mm 120 $165.00 
TCZD.C24 Hooter 135mm 105. $136.73 
TCZAC240 Hooter 135mm 105 $136.73 

Earth ,&. Neutral Bars - 165 Amp 
Earth Links = 2 Main Screws for 165 Amp C 

ELECTEUCS 
, 

Indi4Otrii1:iEleOrleal,.Cpropöntris$001164.A, 
014743.49:,00 e :oloogoree40.4,fri.o,4, 

r-ni;:6i4434:5444,' 

SCHEDULE I 

SCHEDULE I 

Siren. 

BZ22 

BZ30 

BZ80 

BZ82 

Hooter 

SCHEDULE I 

able -2 Screws per Tunnel for 16mm Cable. 

Mounting Feet 
Fits all sizes up to 165 Amp 

Part No. Price Each 
E/NFEET $1.29 

Earth Links 
No. of Holes Pa rt.No. Price 
6 165E6 $7.75 
12 165E12' $9.50 
18 165E18 $12.21 
24 165E24 $17.50 
30 165E30 $23.13 
36 165E36 $26.25 
42 165E42 $28.13 
48 165E48 $30.00 
54 165E54 $38.63 
60 165E60 $41.25 
72 165E72 $46.25 
80 165E80 $49.25 
84 165E84 $49.25 
96 165E96 $68.50 
108 165E108 $87.50 

GST -Nor INCLUDED PRICES SUBJECT to CHANGE WITHOUT.NOTICE PAGE 39 
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TRADE PRICE LIST 2009 -2010 D. RE ELEGTRICs 
Industiat Electrical Gomparténts Silppliërs 
Tet' fi!7 3349 53Ó0 Emaik sates®doraèle9ìcàrn.au 
Fâxr81-7-33495344 Web: vnvw:ddrâofec.cóm:9ù 

Limit Switch SCHEDULE 

Part No. Type IP Rating Price 
SM202 Lever IP42 $26.62 

SM500 Plunger 12mm IP42 $29.04 
VM 1308 Plunger 

IP43 $16.94 
VAPY Boot to suit VM1303 $6.17 
TZ5102 Metal Button Plunger w/- Roller IP65 $93.96 
TZ5104 Metal Non Adj. Roller Lever IP65 $99.41 

TZ5107 Metal Adj. Rod Lever IP65 $102.97 
TZ5108 Metal Adj. Roller Lever IP65 $108.48 
TZ9208 Plastic Adj. Roller Lever IP65 $57.72 

SM202 

TZ5104 

Hoist Pendants 
* Weather Proof 

SMS00 

115107 

VM1308 

SCHEDULE 

THS82A 
THS822A 
THS8222A 
THSEP213E 
THSE123E 

2 Button Single Speed 
4 Button Single Speed 
6 Button Single Speed 
2 Button E/Stop & Red Indicator 
4 Button E /Stop & Red Indicator 

$145.20 
$180.05 
$232.44 
$164.56 
$203.28 

Door Switch SCHEDULE 

6006D Door Switch 10A $14.77 

GST - NOT INCLUDED PRICES SUBJECT To CHANGE WITHOUT NOTICE 

TZ5108 

VAPY TZ5102 

i 
TZ9208 

Hoist Pendants 

Door Switch 

PAGE 11 
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TRADE PRICE LIST 2009 - 2010 

Buzzers - IP44 

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flashing -Red 22mm 80 $26.62 
BZ22R24AC/DC Flashing -Red 22mm 80 $26.62 
BZ22R240 Flashing -Red 22mm 80 $26.62 
BZ3ODC24 Flush 30mm 75 $53.24 
BZ3OAC24 Flush 30mm 75 $53.24 
BZ30AC 110 Flush 30mm 75 $53.24 
BZ30AC240 Flush 30mm 75 $53.24 
BZ8ODC24 Flush 80mm 85 $53.24 
BZ8OAC24 Flush 80mm 85 $53.24 
BZ80AC240 Flush 80mm 85 $53.24 
BZ82AC12 Surface 82mm 85 $53.24 
BZ82DC12 Surface 82mm 85 $53.24 
BZ82DC24 Surface 82mm 85 $53.24 
BZ82AC24 Surface 82mm 85 $53.24 
BZ82AC240 Surface 82mm 85 $53.24 

Sirens & Hooters - IP44 

SCZDC24 Siren 100mm 105 $63.89 
TCZAC230 Siren 75mm 105 $90.51 
TSDAC220 Siren 123mm 120 $181.50 
TCZDC24 Hooter 135mm 105 $150.40 
T,CZAC240 Hooter 135mm 105 $150.40 

DORE .ELEÇTRIÇS 
indústìiät. Eleçtrìcal;Cömponënts Suppliers 
Tel 61 73349 5900 Emàil: sates®dóreelèc.com.au 
Fax: 61'44349464 Web: www.dureeiec.can.au; 

SCHEDULE I 

440 

SCHEDULE I 

Siren 

Earth & Neutral Bars -165 Amp & 250 Amp SCHEDULE I 

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

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

Mounting Feet 
E/NFEET 

Price Each 
$1.42 

GST - NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

BZ22 

BZ30 

BZSO 

BZ82 

LROD 

CROD .... 
Hooter 

165E24 

250E24 

PAGE 12 
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TRADE PRICE LIST 2009 - 2010 

Earth Links 90/140 Am 
No. of Holes Part No. Price 
6 90E6 $7.70 
12 90E12 $13.65 
18 90E18 $19.36 
24 90E24 $23.23 
36 90E36 $30.49 

DORE , ELÈCTRICS 
Industriai Eléctrical,Gòmponents Suppliers, 
Tel 61.73349 5300. EmáaiL: eálas®doroeteçlcom.au 
Fax :61. 7=3349 5544 Wob:www.doioerlea.coin.au 

SCHEDULE I 

MOD a. ea --- 

T Active/Neutral Enclosed Bars 135A 
Part No. Price 

Black 
Red 

135A4TB 
135A4TR 

$14.63 
$14.63. 

Enclosed Active & Neutral Bars 100 Amp 
Clear Cover 

Holes Part Number Price Terminals 
5 100A5C $13.31 2 x 16mm 3 x 10mm 
7 100A7C $14.64 3 x 16mm 4 x 10mm 
9 100A9C $20.10 3 x 16mm 6 x 10mm 

12 100Á12C $22.99 2 x 25mm 10 x 10mm 
13 100A13C $23.69 2 x 25mm 11 x 10mm 

Enclosed Active & Neutral Heavy Duty Bars 

Enclosed "T" Bar 

SCHEDULE 

SCHEDULE I 

165Amp 
Red Active Black Neutral 

Holes Part No. Price Part No. Price Terminals 
7 165R7 $41.62 165B7 $41.62 2 x 50mm l x 35mm 2 x 25mm 2 x 16mm 

13 165R13 $54.64 165B13 $54.64 2 x 50mm 9 x 25mm 2 x 16mm 

350Amp 
Red Active Black Neutral 

Holes Part No. Price Part No. Price Terminals 
7 350R7 $49.70 350B7 $49.70 2 x 120mm 2 x 50mm 2 x 35mm 1 x 16mm 

13 350R13 $62.00 350B13 $62.00 2 x 120mm 1 x 35mm 8 x 16mm 2 x 10mm 

Active, Earth & Neutral Links - 200, 400, 600 & 800Amps 

Main Stud for Incoming 
Main Stud for Bridging 

200 Am D 400 Am 

SCHEDULE I 

Two Holes for Direct or Bus Bar Mounting 
Multiple Size Outgoing Studs Numbered 

600 Amp 800 Amp 
No. of 
Studs 

Part No. Price Part No. Price Part No. Price Part No.. Price 

2 - 4 200E4 $117.37 
2 - 6 200E6 $122.21 400E6 $145.20 600E6 $197.23 800E6 $268.62 
2 - 8 200E8 $127.05 400E8 $187.55 600E8 $256.52 
2 - 14 400E14 $248.05 600E14 $262.57 800E14 $387.20 
2 - 26 400E26 $379.94 800E26 $525.14 
2 - 35 , 400E35 $499.73 

Mounting Feet - Fits all sizes up to 165 Amp 

(For Active and Neutral Supports, use Stand off Insulators 
BBLV and NBB Series) 

GST - NOT INCLUDED PRICES SUBJECT To CHANGE WITHOUT NOTICE 

Part No. Price 
Each 

E/NFEET $1.42 

PAGE 13 
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A 

Air flow 
P 

80 

'TT :1 
'i'sf- 

i44 9:î1R` rN ¡ ̂ j t... t..- ...T.. 
x 9 

. 
(. °;, 

CODE CODKÉr,CODE; ÇtSDIGO Po a 5,,. t; L`»'e1? fir; t,. >' t' "x 

4- w,, 7t,¡Y M , 4 ,,,,.,, ,.fna4 + 41,.ßu. JY.Y,f..R ».,,,Y°h, ^:P.,', 'WIT-, T. rev 
'' aa f mfiGKV1500220 GKV1500222 >,, GKV7500210614° GKV15Ô0r1;,.GKV150Ò212 F 

; GICF15 $ ' G '' "A..<2:,', r1 G1, Cil °9M1AGKV15P0222;1kGKV1021P'. ffGKV15P02111 -GKV15P0'272 f 
Voltage / Phase / Frequency - Tensione / Fase / Frequenza 
S noun /Phase / Fre uenz - Volta e /fase /Frequenza Pa 9 q 1 

' `w -, v -ph -Hz ,' 1 " - 

230 -1 -50/60 115/1/50-60, i 
ry 

12 DC 
'` ; ",, '" ` 

= n 24 DC -"- 
t 

48 DC 

, Height / Width / Depth - Alteiza /,larghezza / ProfopdR2, 'j , 
` Hóhe /9rrerté / Tiefe= Altura %AÔChò /Prótundidád,: 

''' .tip 
mmR: 150x150x21 150x150x59. 150x150x59 -`,r 150x150x59' , 150x150x59`,., 

( 

150x150x59 

Power absorbed - Potenza assorbi 
Lestungsaufnahme - Polena absorbida 

W/A 
x 

22/0,14 22/0,26 3.103 t 
, 13,5/0' ,14 

x 

d 

3,5/0,08 

Temperature limns: LIMM tertpera`uia ' 
' Temperaturbereich -Lfmrtestemperatura" -10/ +0S;aä +70' 

, 

* `10/ ±70 -tä +70- - 1á +70 ' 

Protection degree - Grado di protezione 
Schutzgrad - Protección 

IP > " ' y54 'f _' , -c ÿ;" ''j 54 i- t 54-. , 54 $4 ' %j 54 

' Norse Irrel Rumorosità ' ' `' t' ;z 

Geräuschpegel dB(A) --Hive', de ruido : ._ 

;:., 
dB(A), 
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_ .... 45, 
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s 
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67 ï: 67, 67 
L t''67, -^l 67 
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LUftmenge GKV+GKFIS/GKF20 Caudal atre venni GKV+GKF151GKF20 

" ` 
m'/h 

+ T 'h *'.. :. ̂ "" 
50Í58 50/58 

,' S "'' 
50/58 i,, ' 

" 
50/58 `-50/58 

Air flow direction - Senso del flusso d'ana 
Richtung Luftmenge - Dirección del flujo de aire 

r' : - } 

- , c 
;'' ` 

NP 
¿ ti NP 

C7iiUS Ala US 

E194444 

82 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 358 of 423



WS54 series powerpolnts, íP54, surface mounting 
Size 71 x 81 x 87mm Available in Mist Grey (MG) 
10A weatherproof single powerpo nt (MG) 

WS38 serios weatherproof single powerpoints, IP33, surface -mounting 
Size 73x 89 x 65mm Pushouts for 20mm plain conduct el lop, sides, rear end' bottom. Súpolled'with 
2 x Cat No C20S2ûP connectors for 20mm screwed conduit. Switch padlockable in 'ön' ör 'off' 
positron. Seem ush caps provided for cover and mountingscrews. Switch is 770 serrés, socket is 
38 sertes 

t0A weatherproof single powerpoint 

10A weatherproof single pgwerpoint with neon u cator 
- 10A weatherproof single powerpoint with round earth 

1%4 weatherprpof single powergetnt with gouble finie switch 

15A weatherproof single powerpont . 

2W538 series weatherproof double powerpoints, IP33, surface -mounting 
Size 73 x 123 x 76mm projection Pushouts, for 20mm plain conduit at top, sides, rear and bottom. 
Supplied with 2 Cat. No C20S2OP adaptors for 20mm screwed conduit. Switch'padlockable lrr 'on' 
or 'ofl' position Sealing ush caps provided for cover and mounting screws Switrh'1s,779serfes, 
social is 38 series. 

10A weatherproof double powerpornt 

_ 10A weatherproof double pawerpolnt with neon Indicators, 
10A weatherproof doubtepowerpomt with round earths 
10A weatherproof double powerpomt with round earths & neon indicators 

16A weatherproof double pewerprAnt 

10A weatherproof double pawerpoint, with double pole switch 

Weatherproof light fittings and accessories 
Welkdass:light.fitting with standard clear diffuser, IP33 
The.Cat.4No. 610 series provides an extensive range ofappäcations while limiting the models -and 
accessories to a minimum. They are !o wpriced, high!)! impact resistant; hilly weatherproof and have 
a.wido varfèty of applications in the home: to wet! as:commeroiairy and lndustrially.,A9 mouldings black 
ony S/se;'171mm dlameterx 187mm Aigh:t3ase C6a. 174mm. Max g /be 76W. Clear diffuser. ()Thor 
colours ava!lable -.Opal Ambe; Red Blue & Green.: 

_110.glerprpát.welHilässlaC IlghtttingAirsurf ace_ mgunttng,:,,_.._..._,,,..._,,._ 

Weatherpìoot wóll- glass: BC light tong with bracket for. direct wall mounting, 100W max 

Weätherprepf well gless:BÇ Ilght. prngtosut 16mm-threaded conduit entry ....... ._. 

Weatherproof well -glass BC Ilght,ttingto suit threaded conduit entry 
' Weatherproof well glass BC fight _.lttng to suit, 50rrirrt plàin water pipe entiy 

Well- glass light fitting with long opef diffuser IP33 
Sedes 610/1 mar ûsed.ivith ever y saving còmpact uörescent lamps. Available with 001 diffusor 
onk.. Sae 171mnì diámétèr. 232mm high: 

Weatheïpiootweli ;glass. 8C tght_tti_ng for suriace,mounting...e.,__ , : :.......... .._;....: ..- 
_Weatherg_roof well glass BC light fling with tkacket for drect waU móuntufg _ 

Weatherproof well -glass BC light ttingto suit720mm_ threaded conduit entry 

,__ loatherrmee weil,giess,©Çiight, thing to suit,SÓmmpitrin weter.pipe_ entry , 
.. 

Accessories:for 610 and 610%1 series 
Bracket only for direct wall mounting. Mounting centres 84mm, projection .t95ínm,.... 
Post mouritlng, an8e for 50mm post. 

sta0ga'rdlenngth.difuser to Suit 610 series 

Long dIffuserjö_suit 810/1 _sertes, a epts éi tronIc energy saving Ilghts..Availablo.in opalonly.,_, ....,, 
._ 

Diftusei extension piece for 610 & 810/1 serrés. 38 x 178mm disinter 
1 o extènsbns canoe /o,nn dtogether d raqulrod :AväOòble ki c/xar on ' W. 

__Neopreffe weathersirobf gasket 

14-3 
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Electrical features 
o From SD to asp Amps - Voltage up to woo Volts AC and up to 250 Volts DC 

o integral switching device as defined in clause 2.8 of IEC /EN 60309 -1 standard 

o Equipped with silver -nickel butt -contacts and metal braid for added reliability 
and lifetime 

Socket- outlet safety shutter provides IP4X protection 

DS 
Advantages 
Core range 
DSi - 3oA 
DS3 - soA 
DS6 -9oA 
DS9 - i5oA 
DS2 -25oA 
Dimensions 

The locked safety shutter prevents access to the electrical contacts of the socket- 
. cutlet when the plug is removed OP4X Protection against solid foreign objects and 
j access to hazardous parts). 

The socket-outlet contacts are kept dean and inaccessible (to 1 mm diameter wires) 
even when he socket - outlet lid is open. 

o unique keying system allows discrimination between 24 different power supplies 
(voltage, frequency, AC and DC current) 

o Number of cycles under normal operation and overload conditions from 2 to 8 times 
(depending on rated current) more than those required by IEC / EN 60309.1 standard 

o Versions with auxiliary contacts 

Mechanical features 
o Automatic íP54/55 watertightness. 150 A and 25oA models available also in IP66/67 

o Casings made of glass fibre reinforced polyester (3o to 1504) providing excellent 
electric insulation, high resistance to corrosive, UV and chemical agent environments 
and high mechanical resistance (IKoB impact resistance) 

o Casings made of anti-corrosion treated metal (90 to 250A) providing high temperature 
resistance and excellent mechanical resistance (IKog impact resistance) 

o Ambient temperature: -40°C to 4-6o °C 

(A2r temperatures outside this range, please contact us)- 

o Spring assisted terminals unaffected by vibration and thermal cycling 

o Self- opening lid; self -returning lid on request 

Regulatory features 
DS decontattors comply with: 

o The IEC6O3op -I International standard and EN 6o3og -s European standard 

(plugs and socket- outlets for industrial purposes), 

o TheEuropeaftow Voltage Directive (decree N °95.1082 dated 
3"October 1985), . 

o The French decree N° 88-aos6 dated 24" November 1988 

relating to workers' protection, 

o The decrees relating to workers' protection in Belgium, Spain and Italy, 

o The load breaking capacity according to utilisation categories ACs2 
and_ACa3 of IEC / EN 6o9rip3 (switch standard). 

Also certified by YERiTAS WE, UL, AS and CSA (French; American, Australian and 
Canadian inspection laboratories). 

11) gpsfiltrARLTISA 
I 

UNDERWRITERS 

r- ---.. _ _ .__. .._ 

.,CCCA'noN 
íP54/55 Plug and socket -outlet 

' with integral switching device 
AC22/23, safety shutter ( /Ppr I: 

1 

, socket -outlet), silver-nickel 
i butt contacts with metal braid, ! comply with BEC MA international 

standard 

Product technical dato 
sheet on e- catalogue 

- 

www.marechal- electric. coin 

31 
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A modular design 

DS decontactors meet 

the modularity system 

described on the front 

cover flap. Before con- 

sulting the `part number' 

pages, determine the 

parts required for the 

needed configuration. 

Example : a wall mounting 
socket- outlet includes an active 

part, the socket -outlet (female) 

and an installation accessory, 

DS part number system 
Standard DS part numbers are made up of 7 characters. 

All part numbers start with a' V. 

1° character 2°° character 3° character 4° character 

the wall box. Each part has its 

own part number. 

Therefore, the order should have 

two part numbers. 

The choice of an option or a version with auxiliary contacts 

results in adding a suffix (of i to 3 characters). 

Characters from 5 to 7 

Range . Casing Rated current 

lüêpóIy :m,1#'0,5i 30 A)4 

5 = Black Pay; 6.= 1196,190A) 

".9 Biue,metal ='D59 (150 

;`*'},,2 =`DSi (250Aj 
4 . . °.:..t...a'3o:q.,r "k;`..-,!:...G. ..i.F.. 

Supply voltage*' 

'08A*1420 -24V r += 

Frequency Polarity 

°,50HzxT.`, 

,Inclined sleeve, 'm 

24 different power supplies (voltage, frequency) and 12 polarities we available: see international standard and colour -code on page 8 

Check that the DS part number meets the need ... 

Example : the need is for a 3oA, 400 V, 3P +E blue poly wall 

mounting socket. . 

The DS with a 30A rated current is OSs 

(see pages 34 and 35). 

Order a 30A socket- outlet (S) and a wall box (B). 

In the standard socket -outlet part numbers table, select the 

part number for a 400V, 3P +E socket -outlet: 31 sq 013 

In the standard wall box part number table, choose the 

accessory that suits you e.g. a 3o° blue poly wall box with a 

M2o threaded entry: 31 iA on 

32 

You can check the two part numbers found: 

I I 
141 0 1 31 

DS 
Blue poly 
30A 
Socket -outlet 
400V 3P +E 

I 1 I A I 
0 5 3 

DS 

Blue poly 
30A 
Installation accessory 
Wall box 

o 

MARECHAL ELECTRIC Catalogue 
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T e Score r nge 
the towing ble r de ribetfii e mostfirequent con i rations. Ta e a to©k: 

.,.r'?a?. , .°iS 
if the "require configuration;' there, ,do;no -took<fúrth rji =the =num t a e 

m , ̀ .n. s =Eachfi radon irìcludes two, rlumbers. one.fór the activec ait (sócket o e ror ntet . is$ "ó 
7`; ánd;onef:or thé install tión accesso wnll,box, tnllnedsleeve oriiándl . m- ' r 'çç' `" á AV-0 , . 4i .. . 

DS 
Advantages 

Core range 
OSr -3oA 
053-50A 
D56 -9oA 
059 -150A 
D52-250A 
Dimensions 

r r. rtwé"TZ ̀ Gisöckét àltl t 
Pmstallatiôn`áccessórr"? 8 Wàll ó* 

D51 3o A (poly) 
Voltage Polarity 

V77-';" 1P+N±E 

+irïstát{áhöñáá,sórÿ ; ̀31;iÁ;t 

i+7instálÌadóñ ä .ccéssóry 

"31,14 

giiñsWÌátroñ àcés ójr7 ;3IÁ Ó53 

DS3 50A (poly) 

Voltage Polarity Part Number 

Part Number 

: $ÒckÈt011Ìlei f 
&indiìiéd3diéëvé;q 

31 1A 0273; 

1 14 Ô737; 
31" t Á Ö27 rr 

0 17.'x" 
r 31:1ÁÖ27 13.0. 
Example described at bottom of previous page 

-1118 015 
3111013` 

9118 613 

1firAr01'3M,,,/-91:1A-613SM: , ,33111Á1 

31,14017, 31',18µ017 
9"fik Úti `11131 tT.; 

Inlet 

iÌricliriêtl siéévé 

31'18;Ò15 

230 
ç 
PÑ+É .. + 

}± instáltáüón áéessáry 

p+ i'nsfáliârór« áçcé ó ; 
F40ÓV{" 3P+W±Éz131'34'017` {.iy t_a' 

" . -.t"*---r ' ._. 

,± uutällattórì áçcessory . 31 93A,053%°, 

D56 90A (poly or metal) 

Voltage Polarity Part Number 

ï134Ó15` 3134'Òl'5 

1'3ÄxÒ27.7 .,. 31.311013 

34013°' 

11Á027;'ß'313A,013 
rdif 4()17' 73.1 34617 

311027x` sue&`' ' T À Ó13a 

1.380' 

31 3/ 
Finding the metal version part number is easy! 
When a part number is preceded by , a metal version is also available: 
To find its part number, just change the 31 into 39 (i = poly, 9 = metal). 

D59 150A (poly or metal) 

Voltage Polarity Part Number 

64Ó13r a'.3168-0111'" 81 68'_013'> . r.{;w4_.: - ) ... 
F' 316A 013 , 316Ä`Ö13r ; ; 31 6A 053:^ 

x 3 
»._64._'Ó...1 

97 68À7...:...°, ! 
s= .d.. 

..311.'$8,i6`A.y,`a* 

0, 

`.51,.3=.'^..r 7 
- 

:-;31,6 ,117:3: _3 

r+ iiistáliátwña r ÇCesso , ; .,39:9Á',053' 

,V, ElP,+N+E`;u31;94'017.:', - 
1instáilátióñ_ácëéssory ?39 9A053., _. s,r 

D52 250A (metal) W...._ 
Voltage Polarity Part Number 

w31"94Ö13 3194'ß13, ̀  '' 
65 64-0f3-6-41" 

31 98:013.;; 

3924 Ó13`. ` 

±iñstáliàtláìáëssöry'"; ' _3372k0-43 

+`:iñstilátiöóácçéssórÿ',.... ss 9i..2A;...053` 

394017 194017'# 
65 ÁÓ13- D45;(E) 6A7,6-13t4$ 4f 

9 9A 

31f95017 

39;9A° 31:9A _0 

(E) = elastomere 

39g2Á 013 

92A013(Fñ -` 39,2A, 

'A dual voltage 230 /400V socket -outlet with 3P +N +E accepts a 400V plug with 3P +N +E or 3P +E as well as a 230V plug with 1P +N +E (see front cover flap) 

MARECHAL ELECTRIC Catalogue 

a -'t 

92A 027 s ~ 

(N) = neoprene 
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ta, 

Main options 

Device for self-ejecting coupler cocker 

Device for self-ejecting plug* 

See Operating Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessories 

IP67 Inlet cap 

Self-dosing lid for inlet 

00 
Closing mechanism 
(finger draw plates sold per unit) 

4AP 
Ejecting mechanism (shark fin) 

MO- 

Tension cord 

34 

D Ct( N t OR al 
3o A 

Certificate no. 

FR 60042266A awl 

® Socket-outlet (female) 

Standard 
3P+N+E version 

Voltage 

Version with 

auxiliary contacts 

Polarity Material Part if 

TO-441i772i5F7 7:''P-Efiestev!'"ii:pf4IF8A771 
3P+Ef,t- Alyester,,,1131214 033rA 

25-07Tp+N+Ek 1:7PrlY7sferN.,31:141 
440y..?..,31,:iitElEifaiiiiiStif#,V; 3:1'44 013:,, 

Ditarvitithie* 3P-2-114t 'Polyeste7 311Kiii7 

* see front cover flap 

Other voltages, poladlies: see page 8 

Socket-outlet (Umax 400V) with auxiliary contacts 

th2:6010,contris (30A: .Sriaet # + 972 

If you want to add an option to this kind of socket-outlet 
call us at 4-33 (0)1 45 11 6000. 

Socket-outiet options 

[IFO+itig6iii67,7:77'77'7110cW66.0-1T:J 

'ang'Prui foiketV47:itir, 7" 

8Tr.-iiin179Tli 

5§764eniiiinifietTricuTnigli 

81411 
Stopbutton 

*.2 

If you want to equip a socket with two or more options: 
call us at +33 (0)1 4511 60 00. 

Socket-outlet accessories 

:311A, 

oi Inlet (male) 

isallamaA 

Voltage Polarity Material Part St 

%,;;Titlyr-P-rtir,Tirt8 00-7, 

it 230V izpaiiisT3t612' 1718 -03V 

P20 .-,25011.; 1 P+11L-E) 3118,01i:7n 
17300-N4-0,r73-P-II:277,"/'14*ar :;'-'1',1011:1,4:7;Li 

;38-6440V.;isriP.i:NII-E7713plyestei, 711.18 0170 

Inlet (limas 400V) with auxiliary contacts 

atOliary ctrittactS(31A) 140 # + 

Inlet options 

" 7 

Inlet accessories 

0ngmm(fin9erd} 31J346 
430 
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t 

I 

Wjljange of es page 86 
Dimeóns'pager44 
Teçhnìrt Mgilral.pagel50' 

DS 
Advantages 

Core range 

DSs -3oA 
DS3.5oA 
DS6 -9oA 
DS9 - r5oA 
DS2 - 250A 
Dimensions 

© Box Wall box 

poly 30° 

. Wall box 

poly 70° 
Wall box metal + Wall box metal + 
poly sleeve 30° metal sleeve 30° 

Wall box 

metal 30° 

Wall box metal + 

straight metal sleeve 

1Á 653 
r--^ -° 

Ì;31.1A;653416. ,=.39;1A553 
3911 653.419 % k ' 

17:71 ñ653420 9i65342671n 

39- 1Á'Ó53 

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost). 

S( Sleeve Inclined Inclined 

poly 30° poly 70° 

OHandle 

31 1A'027.; 51 BA' 757 

Straight 
poly 

Inclined 
metal30° 

33 1 A 027 39'1A 127` 

Straight 
metal 

1A`095?'' ---,,,,., 
ÿ 39;1A Ó95,;41, 

9;1A_09541 

DÁ Ó95 42 

Straight poly with for 

poly cable gland ejection option 
Straight metal with 
metal cable gland 

Straight poly flowerpot 

with metric threaded entry . 

Cable dia. 

15721 mm 31,1A013 

Handle for flat or steel armoured 

cables on request. 

Cable dia. Cable dia. 

8.k12mm 31aÁ e31a A463.6 =12mm ä1,A.9__ k moi, 

3.118mm::31.1A253,25 311A44325Pä 10 mm,-j'310 N953351411 

18725mm 311Á25332P 311A4433 
22 -32mm' 31 lA 253 40? 31,1A44 â 

Handle with eyelet for tension cord 

C)I Industrial - Domestic adapters 

Domestic socket -outlet 10/16A 230V + ® industrial 

inlet 1 P +N +E, 10 A 230 V fuse protection 

Type Material Part number 

-.nrr . tit^ wa ^r^n- _ _. _. 
11Kd ° r Poly 31,18 015 D40 

R Wdh sáfety Shlttt Poly F 2,31 18'015'016i, 

'All these domestic socket -outlets are available to foreign 

standards : replace D40 by 011 for France, 030 for Germany, 

006 for /Mix D08 for Sivitredand, D67 forAustralia, 080 for USA etc 

MARECHAL ELECTRIC Catalogue 

Entry 

X120 311À'253'417s;. 

M25 31 TÁ'2537418 

'1 231311%1253419`" ..._ µ.v _. 
í,M40 x,1 1Á 253:4201 
' Cable gland on request 

Thësé.wàll bóxés ärèáesignéá föï:á. 
éàsy wiriñg;'reçómméñdéd,fóï.l`a gé çöñdúctár 

UP 0,5 
-entries es 

,a 
nde_ x tt s either it op bot toN m ór sides ; 

j-,Tr,ihsékstös(flôèèkwe:vr.ee 

d+ udrYe 

)i ón 

ê$ gtales 

bsr.ati 

m é box ox 

,s 

cómt m o.n ÿtö 

t 

several pro dusts çfs, 
(jó'5`to relceth é sós ket-oütlét 

e 

`protrusionn 
arid i m, päd 

lift4 
ll r 

i,h`r, 
%uange óf box on pags`86': , BJ e a. 

es 
f... . 
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Accessories 

IP67 inlet cap 

Self-closing lid for inlet 

Ejecting mechanism (shark I'm) 

Tension cord 

36 

D 
5o A 

,(S,,,P.Ctet7,°,1.11101r$444!*'4,-, 
(SOCISet'fOUtIPT inietylP4 

IK 

ly*"; 

Certificate no 

FR 60042266B 

4 

AlfringrniliOritail`,fliodbitt -:4110 

wiriiilliiiie;'711('Ndriatil 
Othnr on'itiquesti% 
maxftexlble 

*'Fiated /EN 603091;11" - 50'A 

`6114ted currents and-operating voltages ' ' 50A 
(load breaking capacity according to EC / EN 60947-3) 

0 Socket-outlet (female) 

Standard 

3P+N+E version 

Voltage 

r :141 'is; 
V¡riiretv 

Version with 

auxiliary contacts 

Polarity Material Part # 

112' 4,14,,,,,t, 34 

[gib-45-6117j i4i4r+CIrolWiter; ' 34 iii-07A 
L1804401/jr`,3-T-IESLILlablYisfer'; 
,Dualnvottagl,'Polyestr'AK34-07' 

See front cover flap 

Other voltages, polarities: see page 8 

Socket-outlet (Umax 400V) with auxiliary contacts 

confaitsT(T61)-.77,77:'i Sackiirri" 

et #;f264 
ff you want t o add an option to this kind of socket-outlet 
call us at +33 (0)1 45 11 60.00. 

Socket-outlet options 
,;"r"r,r1, 

IP67 vrátertiglitnes,2_, tit 600;'A 
ravice,"1170:ifectingetiiier Socket It:: +,!354 

rtiesice ¡Fla:electing ft: +;,,352, 

rself-riginiiiid1-7-EaLtL:72-21-akeri,775K- 
giTdp---ertghes. fi-rodet '3673 

PadloClif tifitti",3 T61477,1 firf 
P 

ilubbli_k_ráiver for tíj 
ff you want to equip a socket-outlet with two or more options: 

call us at 4-33 (0) 1 45 11 6000. 

/ 56A/ 690V4' 
/4OÓ ."* 32A/690V " 
(AC23)> (AC22) 

so Inlet (male) 

Voltage 

30/0 1000V- 

Polarity Material Part # 

(-) 

2044,Viv, ' ,F,1olyester?-, x31, 38, 

tz_29:25o,y,e,iN-N-47E7T7PoWisler-73-1738 015 .1 

I380- move 
38_01:440 3Ñister >3i38 017 

Inlet (Umax 400V) with auxiliary contacts 

[VY ati 2ialliaii;r4ntidi (1614;,:;;;11' In# 972J 
rwA 4 contitif(A.Agaj¡lie,i 

Inlet options 

Inlet accessories 
e 

i't,F-cliising !id 

- '2'21'3A 126,' 0-5 7 cop v ' 

F 

- " 
mmianisin (shark 

""' 
37/'', 31:17 

'31,1A'330"7, 
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4 N, 
4 , -t 

6 Af" 1,.. 
)InStallattonaccessones 

II of pc es ge 86 

fle 44 
Tectlikal Manualtpage150 

DS 
Advantages 

Core range 
DSi - 3o A 

DS; - 50A 
056 - go A 

DS9 - 15oA 

052 - 250A 
Dimensions 

0 Box Wall box Wall box 

WY 30° poly 7O 

t 

t 
4 

Wall box metal + Wall box metal + Wall box 

ply sleeve 30° metal sleeve 30° metal 30° 

Wall box metal + WaU box metal + 

metal sleeve-70° - straight Metalsieeve 

7:f47 51'-C-A7705-0177 

...L. 

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost). 

C) Sleeve Inclined 

poly 30° 

Inclined 

poly 70° 

Inclined 

metal 30° 

Inclined 

metal 70° 

Straight 

metal 

CI Handle 

31 3P.j1:1'27 51 CA157 

Straight 
poly 

2)3127 87 c37 

4- 

Straight poly with for 

poly cable gland ejection option* 

Straight metal with 
metal cable gland 

Straight poly flowerpot 

with metric threaded entry* 

Cable dia. 

r115 

tig,30mm 
3A 013 

31 3A173 

With built-in finger draw plate 
(for in-line connections) 

Handle for fiat or steel armoured 
cables on request 

Cable dia. 

L§:17:1L67.1 349110. 
r -S:LitoilipirS051-/,,,LTAIL3A:affa 

25ligi 31 ..3A253321' ,3,1.3-41443.32.1,1 

mm ,S11,3i2k.40,131:3Viia4T4-0113 

Handle with eyelet for tension Cad 

Cable dia. 

WAR 7373A 9537igiki 

Etki?4,iTI-Cillirg.P2M 
PE3-2-iii173E-31,9_5318M-31 

Entry 

7.7311/.4g7.4-.1.72A 
tiv21"3:113-442Ì5fiN 

Cable gland on request. 
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38 

DEC IF If @ $ 

90A 
Certificate no. 

FR 600422660 

ét=óúáiP 
(sáekêt=átttét:+ inle 
I métái), ' 

Wiññg` (min t á jüflexitilé, 
:! VlÌirfñg.(mm.- mátt}°stráñdéì 

lIthérvvtring ÌN1 requëst 
a 

mix flex(tile"i strandeá 

,.a 

90Á`/400V 90A/690V - 
10001AC= 25ÓÌ1 DC' 

Main options 

114-klk 

Device for self-ejecting coupler socker 

Device for self- ejecting plug' 
See eperadng a7sbucäun on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessories 

IP67Inlet cap 

Self- closing lid for Inlet 

b 
Ejecting mechanism (shark fm) 

et. 
Tension cord 

- " Rated currents I(1EC / EN 60309 -1)' 
- Rated currents and operating "voltages ?` '` 4 90A / 400V ;:63A / 690V- 

(load breaking capacity according to IEC /EN 60947 -3) (AC23) (AC22) ( -) 

OSocket-outlet (female) 

Metal version with 
auxiliary contacts 

Standard poly 

3P+N +E version 

Voltage Polarity Material Part # 

e190;- ,230V43P +E`° `PPolyëster 31°64033.t 

64033;` . 

Ìyìesttsr 7 
-7',36 64 Ó13T' 
r: 3'1°64'Ó1I=?= 

, 9.64.-017 , 

L660=6902 V:t,3P+'E : Polyester, 31,64193 
[..:',.7,'!4 ''.71- F' Mé Y?`39 64193 F 
?690V 3P.±hÏ±PPóiesterl. 3_11§4'197, , 

WO' 
'See front cover flap 

Other voltages, polarities: see page 8 

Socket -outlet with auxiliary contacts 

Wttb 2 tizi r cpirá45 (5A Saçkét 9722 
[With3aauxthary conl cis (5A) :.__ Sáçkei# 

If you want to add an option to this kind of socket -outlet 
call us at +33(0) 1 45 11 60 00. 

Socket-outlet options 

i n2 Srkket 1..±:600 µ{ 

:PTité foi seltpgechng c #7± .,!, 354 i u 
,Iéviée`tór éf-eáñg;plúp, Sáckett + 

^.^r- y r,v 
$etf;retuming 6d' 

180-0mng id ', x y? $ ú Sacket`# + 

t80 'tñpemñg áñd ielf-retúmiñg id'; xè Sóckët 

lödçing shaft ilp tó 3 p dláks 8 rñm 0 . Södcét Á:+'s844 

t p'bull ï' s=__ -Sa i +7453 : 

[fiutitìér cov'er fòr polyester latch ' Socket it ± _ 833 `,` ) 

+fàitióer èóver,for mêtál étCh _ TT 'ir35 , 

If you want to equip a socket -outlet with two or more optons: 
call us at +33 (0) 1 45 11 60 00. 

OInlet (male) 

Voltage Polarity Material Part # 

190-230V'=r3P+E Polyester ,;z,;"31 68 033' ,,1 

s r ,' Metal ,68 03i,; 
220-250V', i:1PPolyéster; ̀31;68015'x 

Metát ;5; 39"611 Ói 
D»440Vo;3P.+E :1' , Pol yéster 31768'013 

. Metat ; 39 68 013,71 

380-440V.i 3F±tJ ± ester-- ;31, 68 017 ' ̀l Metál.39680170 
660-6990V3P+E `*"" , Fio tyes; 31 68.193;; Lr. :n,T.r t 

Metal 
-=d 

; , . . ,< y r .,, .39,68`193'' . 
660-690Y::'Q 3P±N± yes ter,yw 

7" Mëtái 39 681,977-y 

Inlet with auxiliary contacts 

Pith air aìl! córi is (5A}; 

auxl7 áry cuntáclsr(5A) . 

Inlet options 

I water ighhless 

Inlet accessories 

IF67 ßr74. 

miá ; 600 

31; 6A;'126 °' 

I S dosmelf gird s'çW 31 6A-226 

Eléépög écháritsm (shark fiñL, 31' 6-A-3-3.0, 

Tènsión'çoN' '_ _311A336T 
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I ' et86 
< - 

, TearniffirRatit 456. , 

4 

DS 
Advantages 

Core range 
DSI -30A 
DS3 - 5o A 

DS6 - 90 A 
DS9 - 150A 

DS2 250A 
Dimensions 

nstallation4,ccesisones- , A " 

® Box 

Entry 
Kr_ 

rM32tv474 

NTO7'.7, 

' ' ., ' 

Wall box Wall box Wall box 

poly 30° poly 70° metal 30° 

, t ' i-,,:::571,',3171:755ftii,i`r5tra ,.,,757-if,c-, 

",-.,,,...,..... ,:........:. 

a",31SIA053 "510DA 058 i'w,.,., z39,6A 053 L =-' 

o 4 7 , r 

1.1 

Wall box-metal + Wall box meter+ Wall botmetel4 Wall box meta1+ 

poly sleeve 30° metalsleeve 30°- metaltieeire70° straight Meta1Sineve, 

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost). 

Sleeve Inclined 

poly 30° 

Inclined 
poly 70° 

Inclined 

metal 30° 

Inclined 

metal 70° 
Straight 
metal 

Handle 

31 fiAl 47 511À757 39A0 

Straight 
poly 

87;úÀ`087 39`6A 127 

Straight poly with for 

poly cable gland ejection option 

Straight metal.wIth 
metal cable gland 

Straight polyflowerpot 

with metric threaded entry* 

Cable dia. 

13 -35mm 

13:- 35 inlp. 

310 013 

r; 

* With built-in finger draw plate 
(for in-line connections) 

Handle for fiat or steel armoured 

cables on request 

Cable dia. 

T3 f2i1 64j 
4454i0lAgAgailig.444J01 

31 6A7531a ,3161463:At;.1 

Handle with eyelet for tension cord 

Cable dia. irni 6Á 93 25MJ 

E*AiiiiiMk1gP2N6 

EFA? 

Entry 

rhif6a V672537. fifir 

ROgEliMgAgE 
[04-bwiAla,---Y42:02 

EnOlté...q514i97ii 
Cable gland on request 

MARECHAL ELECTRIC Catalogue 

. ,,,,,t,,,,, /1,""..,," 4 ;.'"1".,,L .,",;',,,,, 
4 ,v.-- . '47.71114'ra\l'777 .1'. ^r ,,, i ""*, 1.473 
, s.;,t. ,r,o only ainsrg:,,r. 

iii4'",iiiitiiiii'a'liVoxCiA' 
---'' V.:".'' 

,i,The.polyana meta,lversions.dp nétoff,er,the? 
.., i,41-P, i',t,,,,,,,,!, : 7;, , , , os 

,, 'sAmelévelfikt prôtectión against méctiánicaV 
shock P19i, 4§CitiYcl: i ri ,g), ,L6.!_st. a, : n-d, i i d ,.1 0-, ft: ,I, 42; ?, 

EN 591.q.?;:tne;.póty,yerson js,Ily:13 wilrect.>',,,,, 

E.'?ish'ëiië6Nélsibtlictiievis:1160 (irOirell 1- 
,74';',%,' 

..,energyábsorlition3.0191q.Joules):---,- 
, , 

s , 

, - 
Foi Mine InformiithiWi,l' 

tiee'Rchhical Manual*, page 164 
_ 
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Device for self-ejecting coupler sacker 

Device for self-ejecting pier 
See Operating Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessories 

11137 Inlet cap 

Self-closing lid for Inlet 

Ejecting mechanism (plug release cam) 

Tension cord 

40 

!! IK filthi "" 
wirmg 

, - 1obov 250 v,pc , 

- !nog on resi4estvi 4§1-7.9 Imin -I'm strand 

44)thieW 

Rated cUrrents (1E6 EN 

Rated curie* end ssf93°91) 160A' 49°V: kiltages e, / 400V - 90A / 693V' 
°dad breaking capa:ZTctT according to IEC / EN 60947-3) A( 022) -(AC22)- 

® Socket-outlet (female) 

" New version equipped 

with easy closing 

mechanism (see zoom) 

Voltage Polarity Material Part # 

230 ,1,1719.41.133;:°,1 

eiMetaI ji1;739 9411334 

flT 
220 4501T- 31'04'ut 5 L 

k,;39i4lil5 r:;,¡¡ 

DuaI 

'3P4:440 

z.S2,-Mete re.:39-9-7117-1W,` 

vottage*--31WrtE,-_,-,Polyester,31194 0-7-1-f7,1 

FLI'iNiUP-'44.5.--4- wale 'L,36:AVA 
6602090V "s',3P+E 7:g:043937 

,r'rjMetaf044193-,'F,, 
000 r Rolyesir731-94'"-W31 

,04:19FD 

See front cover flap 

Other voltages, polarities: see page 8 

Socket-outlet with auxiliary contacts 

atitE7-Taitir''ciliticti (5 

lfyoii want to add an option to this kind of socket-outlet 
call us at 4-33 (0)1 45 11 60 00. 

Socket-outlet options 

LIPifirefitértightniss 7 .47677,--3Otiet- -#74, 

ftDeátorÑng couiirSOCkef.',Zrz:,-, Socket 

1,0pycé tor itt-ejecprig ,'"7.77r-ocket 
'7759ckei 

74.71§0-cili, 

¡rid 

Ryió-0197shaft'uliii`kkaáiiiii.prirmirtc!, Ukr,i(et +78-44, 

stop biton7,77=77:7,:.,.¡Gda) r#4: 
PitiblérCover figilyester v", STi:Sociét-j6:1-3 

tLì 
I you want to equip a socket-outlet with two or more options: 
call us at +33 (0) 1 45 11 60 00. 

Voltage 

Inlet (male) 

Metal version 

Polarity Material Part # 

190230 -31 98,033 

f;°;77777777-1`-"' e' Metal' .49réfl 033:13 

ir 17,77777,7--`, rk...`..1 etar:-'-:7719 98 015`'';,',' et...1.5,,,. u.,,,, ,,,...- .,,,,-- 
c3L00:45miii(7731'1,:i-17,Polyestii; ',:31:98 013 ..' 

t-M. ',i,k' <;,',,'. --.;->"¡ ,',.1v.lit,41'..:: .,4,-3.4'98.,01 A e18 O9 
77,' ".¡:::' r, , , -'métare7:57°. 39 90-01"770 

'6607690V-?,,,Z214,'"T.TPolyésti(f2:51 98.1 11 -- 

'3-gg87-ig3 W, r - 
r60490V ,3p+10-E',4PdlYistiii:-',17,30,1 

39a_LELLI 

Inlet with auxiliary contacts 

nietiliWntacts15/ki JL + 

Inlet options 

;IP6'61,67:wirerTightn'eST:7-1,,":-.171' 'FTIFit47+-4`6067,3 Seiii1ilifft. 4404-77 

kDevice 

Inlet accessories 

F4.7 0,P77-737,, 
717: g1 A226 

camL --1-Le4irififehlt 3A 397 

;..e,Isl,139 card , ',_3171A 
-n 
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Pag'e'44 
'Yet IcalirrOral page 150 

, 

. 
; 

DS 
Advantages 
Core range 

DS1- 30A 
DS3 - 5o A 

DS6 - 90 A 

DS9 - 150 A 
DS2 - 250A 
Dimensions 

...t, ,,,, ''',....-:' -, '.,.. >.^ . -,; ̀,1,i' . :.", , r_ -, 
, . - , , ,, 

''''_-, 
. - - - ' 

Wall box metal + 

metal sleeve 20°- 

Wall box metal + 
metal sleeve 7r 

Wall box metal + 

poly sleeve 30° 

Wall box metal + 
metal sleeve 30' 

Wall box metal + 
straight metal sleeve 

Entry 

513E11:),7,,; 

kM6Pr' 

4399/k 053-419777,"979K053.9419: 

,"...).39,SA 00,1' s.;97,9k0.53''- 17.2Lc4 

The boxes are supplied without any cable gland. 

Oi Sleeve Inclined 

poll, 30° 

Inclined 
metal 70° 

Inclined 
metal 30° 

Zi517,917051,41,9, 

D 
Straight 
metal 

To. 

rgra370, ff°57:7773',64kggriffiVr73;179 
IF0511420,2W:.'03F69iPPY,77,r71 
1k6531,1;---' rj39J9k095i; V, 1 

7f9 9A095A93--W:r,,'.7"7-1 

CDHandle 

319A027 '-87W317 39 9.6927 

Cable dia. 

re. mit 

D4AAPA119 

q:57451itif 

99A 127 

Straight Straight poly with 

elastomere metal cable gland 

Straight poly with 
poly cable gland 

Straight metal with 
metal cable gland 

Straight poly flowerpot 

with metric threaded entry' 

Cable dia. Cable dia. Entry 

9711iii02757 r3-4:=14 rnm 9A.253',07, ' 5:6724 awn, 31:79WAii-M3 rii5Y:SYS9A720:74071 

9A 0130357 T:22712 Cable gland on request 

91NAi253.:EGIA, 

9.Atiiii114:574 N777,7 
04;:=44TiG7-511634:.,7, 

514:49nIT 319A15KW 
Handle for fiat or steel armoured cables on request 

Ct-N,^` 
P.% ,,; A,'z' ...1.-,-., --I' i - -.<., ,, ,, :,, -,..., ,f- 

ew;:easyclosint m*Chiniism:',,,,, ,11,,v-,,,,t4,,,,,a,"4,:,,,,,,,,,,,,,z,7%:.:t..,:,,,, 

;;T4,.., ,,,,,, ,,, ,,,.- ';:-., -t!'-'''..ii)..'',,,i',.,,':; .'i-'4-:),:xq-'',-:¡4"-'' ''''''''''''.', ,- .7 v--1 , t>, , . ,,,,, - 4;,,, . ,,. 
A new 4iiirsiMptiefstbsilig,iiiéchär:lism is now iripleffi'èbtifionitiè'DS9laiid'aSiiplugsand socket-outlets 'as, stan-,' 

a'47-',,,n,,,m 4',\0=- ¡:-.1s.s.P'0",.. ,i..--,w1,--' ., 14. ,, , .,..,,, . . ,,, ,, ,r, , . S, 5'.-V' % ',..,- -,'..A. ''',."Nt'''' ` 'W, 
ard;equipmentr,This,,compáctrechanismis'a`significantiriiprövement cdriipáredtoltlic previous optiOrial.c,losinr, 

.::'p''A:' -=''..',' AN' -v,,,,,,r,;',,,,,,,,.,,,,,,_ , ; t.. .' 0,..,, .,,,,,,/,,,,,,,, ` t t-.4. ,,4,,,,,1 ,,, z..., 14. 4-, 4, 4, .v. : 

f:¡levekr.Aftirjileplug is corirféctdd`mef,kanism Fiustsbefeeedfrrprriefitolet.the,plug,travel:back to,pirkVilfpoSifión ....:¡''' 

''''''V'' ''''Y'''!''''f'!:-.:1-e 
.,, 4-:<:"Al'I'''' -'''''''''''v 

,p4,m,hen,thDECONTAGTOR'biittonlipreSseclQ.,,z 1:6'''.47-Z' 

'1,, - ,--..4.,a,:',....;,, t, ''''' v -' ' 

, ,-ass inclin -i,,,-,°-1 

', '.. r4.-..A1 

.4..!....,,, e " . 

V socke4iiitlit before,: i, 
-.., in::,,dihiis;dcplizItighrarkilf;u1s.!"^ai,d1,4k,,,,,,s;1,,, 

, . 

'''' , ) 
k:- aiseilIng, the plug ' ::;',` `1,:.. - -: , 

55p1 ' -ti,`-; ,,...,., p- " 41'14: ''',:, \ ;13 4.1 SS 
S SS ' '27 &SSS 

MARECHAL ELECTRIC Catalogue 

The PI-ug,4?haPIP,f,1kcqd-t-'p, 
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42 

Cm A 
?50 A 

±,(sóciìet-01.1tlet)AR 
"a ß` Fk^ 

;(socket-outiet"+ iniet)1P ';ü., 
máx" 

ÌMiring`(min'- mix),fleldbt 
,Wiñrîg,(min -1iäfi}`stiañdéd 

:tnliérwiHrig oi1 regfests; 
mix flexitiÌe /. stränded' 1000V AC,: 5ÓV DC 

Rated currents «(EC / EN 60309 -1) ,250A/ 400V t 
` 200A7 69011 

Rated currents and operating 'voltages ,,, - 250A /400V "` ` 125A/ 690V= 

(load breaking capacity according to IEC / EN 60947 -3) (AC22) (AC22) 

Main options 

Device for self- ejecting coupler socket' 

Device for self- ejecting plug' 
Ses Operating Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessories 

1P67 inlet cap 

Ejecting mechanism (plug release cam) 

Tension cord 

-Socket-outlet (female) O Inlet (male) 

New version equipped 
with easy closing 
mechanism (see 

zoom on page 41) 

Voltage Polarity Material Part # 

9Ó; 23ÓY:ß 3P +E; Metal; 39'24'033. 
220250V 1P:±+É. Metä 39 24g0ì 5 

3-440V 314É Mëha rf*,3924Öi3 
Dualvgtlagé' 3P +N±E7 ,' Metal -' 39.2À01T, 

ì7690V ' 3P +E °Metal, µ.<)' 19 24193. -. 

660- 690Vyµ 3P ±N +Eë .`Métal ßu3924197::._ 

See front cover flap 

Other voltages, polarities: see page 8 

Socket -outlet with auxiliary contacts 

Voltage 

' 150A/ 1000V, 

Polarity Material Part # 

( -) 

Inlet with auxiliary contacts 

Witl12 á ii4n) cóídád 5Aj Socket # r 972 WZh 2Lauxliáry otpcls (g) I (g)I 972 

11 you want to add an option to this kind of socket -outlet 

call us at +33(0)1 45 11 6000. 

Socket -outlet options 

fófi i/ g wa ertlghttlèss 

Duce to¡eitrvi tiñg cwpier socket 

LperFé for,sëlt éctlñg.j>liìg 

!Sdf;rëtúmmg ud ,' 
59N lid i 3 t 
180°,eñup ârìd sdf rétümmg lid, ,Socicét #+ 

Pádbçlçisg sttt up to 3 p3dbcks 8 mm 0 Socket #, +'64 
Stop S litlmDïi` > , , ~ódcet-'#,+ 453,,,, Inlet accessories 

bbér caver (or méfál IâlÇlli:' ° 
K 

Sacket ä ± 835.4 - 16fZ`ap ..:.1 ..' ._. i. __...t:! G....._..(._k 

Inlet options 

EIP66Î,87wátértghfiesr, 

= Deüiée ór sf éjéçling êáúplr sa, 

Déviéébrselíel9.IsA. ;'.. 

Ii you want to equip a socket -outlet with two or more options: 

call us at +33 (0) 1 45 11 60 00. 

Inlet # + 600 

Iñlét t '+ 2Ö4 

(nÌet #F° ± 204 
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DImenftwiage 44 
eatmlagaril page:0150 

DS 
Advantages 

Core range 
DSi - 3oA 
DS3 .50A 
DS6-9oA 
DS9 - 130A 

DS2 - 250 A 
Dimensions 

a", 

nstaliatIolkaccessorie 

C) Box Wall box metal + 

metal sleeve 60° 

Entry 

_ 
392A 

The boxes am supplied without any cable gland. 

C) Handle 

es 
Straight 
neoprene 

Straight 
metal 

C) Sleeve Inclined 
metal 60° 

Straight poly with 
poly cable gland 

39,2A 

Straight poly flowerpot 

with metric threaded entry 

Cable dia. 

34.58mm T.:71Z-' ' "`"" 

Handle for flat or steel armoured cables on request 

Cable dia. 

M 39 2k 
6. 

Entry 

RARE:3072k253 36-1q 
O cable gland on request 
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4 
V 

DS range dimen ions 
Plug 

é 

L_ 
A B 0 

DS1/DS24C 144 70 5-21 

DS3/DS37C 148 82 10-30 
DS6/DS7C3 175 98 13-36 

DS9 195 125 25-45 

DS2/DS7C9 260 141 40-58 

YB8 180° OPENING LID 

A BB BH C D E , H YB YBB Z Z8 Od Al AO 

DS1/DS24C 65 50 45 69 58 48 15 65 108 121 76 5 DS1/DS24C 166 182 

DS3/DS37C 69 55 54 80 70 55 21 100 132 121 57 5 DS3/DS37C 174 190 

DS6/DS7C3 76 63 60 98 80 66 27 110 152 146 87 5.5 DS6/DS7C3 197 221 

DS9 113 75 70 113 100 81 24 137 197 6 DS9 248 275 

DS2/DS7C9 110 75 92 131 118 98 38 115 213 6.5 DS2/DS7C9 310 341 

30° wall mounting ed e, 
socket 

YB:180° OPENING UD 

A B B' 

DS1/DS24C 135 

DS3/DS37C 154 

DS6/DS7C3 POLY 192 

DS6/DS7C3 METAL 173 

DS9 250 

DS2/DS7C9(601 314 

128 

151 

185 

151 

188 

256 

285 

315 

70° wall mounting 
socket 

A B CA 

DS1/DS24C 205 175 127 

0S3/DS37C 231 219 170 

OS6/DS7C3 POLY 238 237 170 

3o° inclined socket 

YB:180° OPENING UD 

Plug connected (M)/ 
disconnected (Ao) in a 
30° wall mounting socket 

Y8: 180° OPENING UD 

AO 

CA CP D El E2 H Y YB Z Od Al AO B1 BO Y Y8 

84 69 84 70 70 18 175 189 128 6 DS1/DS24C 211 225 161 169 175 189 

89 80 100 77 88 24 216 216 129 6.5 DS3/DS37C 232 246 184 192 216 216 

105 98 128 89 112 31 262 269 168 7.5 OS6/0S7C3 POLY 283 304 220 232 262 269 

80 98 130 105 105 28 220 239 181 7 DS6/067C3 METAL 268 289 193 205 220 239 

138 113 285 163 116 50 279 258 7 DS9 355 380 243 258 279 

180 131 315 202 154 50 379 187 10 DS2/DS7C9(60°) 383 399 433 460 379 

D E El E2 H2 

127 116 96 39 234 6.5 

170 158 159 139 39 289 6.5 

170 158 159 139 39 316 6.5 

Plug connected (A*)/ 
disconnected (Ao) in a 
70° wall mounting socket 

BO 

Al AO B1 BO Y 

DS1/DS24C 213 219 260 276 234 

053/DS37C 245 253 313 335 289 

0S6/DS7C3 POLY 251 260 338 362 318 

u- 

11=...........IC 

A B CA CP 0 D1 

DS1/DS24C 116 137 76 69 107 65 

DS3/DS37C 125 145 76 80 107 65 

DS6/DS7C3 138 177 102 98 136 111 

DS9 200 198 140 113 142 110 

DS2/0S7C9(60°) 223 249 183 131 183 150 

70° inclined socket 

02 

62 

68 

90 

100 

150 

Plug connected (Ai)/ 
disconnected (Ao) in a 
3o° inclined socket 

YB: 180° OPENING UD 

m 

El E2 Y Y8 Z Od Al AO B1 BO Y YB 

63 95 184 198 109 5.5 DS1/DS24C 192 206 170 178 184 198 

63 95 210 210 109 5.5 DS3/DS37C 203 217 178 186 210 210 

87 122 254 261 114 6.5 DS6/DS7C3 229 250. 212 224 254 261 

124 124 299 169 7 DS9 302 327 242 257 299 

165 165 380 96 7 DS2/DS7C9 (60°) 292 308 347 374 293 

IPlug connected (As)/ 
disconnected (Ao) in a 
7o° inclined socket 

A B Ca D Et Y Od Al AO B1 BO Y 

DS1/0S24C 127 175 127 127 116 234 4.5 DS1/DS24C 135 141 260 276 234 

063/0637C 153 219 170 170 159 289 4.5 DS3/DS37C 167 175 313 335 289 

DS6/DS7C3 POLY 160 237 170 170 159 316 4.5 DS6/DS7C3 POLY 173 182 338 362. 316 
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A 

Coupler 
é 

jj 
socket 

1 

0 

A B 0 

DS1/DS24C 160 95 5-21 

DS3/DS37C 165 108 10-30 
DS6/DS7C3 179 123 13-36 
DS9 227 145 25-45 
DS2/DS7C9 291 167 40-58 

DS 
Advantages 

Core range 

D.51- 30A 
DS3.5oA 
D56.9oA 
DS9 - i5oA 
DS2 -25oA 
Dimensions 

0 

Göóplér.sócliët 
cònnéctëd (Aí)/ 

discótméctéd:(Aò) 
-in ea 

_s 
A' 8B BH C D' E H 0d 

DS1/DS24C 48 33 37 67 58 48 14 5 

DS3/DS37C 52 38 45 78 70 55 18 5 

DS6/DS7C3 56 45 53 92 80 66 27 5.5 

DS9 71 61 64 113 100 81 26 6 

DS2/DS7C9 79 73 68 130 118 98 40 6.5 

AI AO 

OS1/OS24C 166 182 

DS3/DS37C 174 190 

DS6/DS7C3 197 221 

DS9 246 275 

DS2/DS7C9 310 341 

v 

® 3o° wall mounting 
appliance inlet 

A 8 B' CA CP D El E2 H Od 

DS1/DS24C 111 105 84 67 84 70 70 18 6 

DS3/DS37C 129 126 89 66 100 77 88 24 6.5 

DS6/DS7C3 POLY 170 158 105 92 128 89 112 31 7.5 

0S6/DS7C3 METAL 150 121 127 92 130 105 105 28 7 

DS9 203 153 320 183 113 285 163 116 50 7 

0S2/0S7C9(601 267 233 400 226 130 315 202 154 50 10 

I Coupler socket 
connected (As)/ 
disconnected (Ao) 
In a 3o° wall mounting 
appliance inlet 

86:180° OPENING UD 

Al AO B 81 BO 86 
DS1/DS24C 211 225 184 161 169 199' 

DS3/DS37C 232 246 215 184 192 215 

DS6/DS7C3 POLY 283 304 248 220 232 254 

DS6/DS7C3 METAL 268 289 248 193 205 

DS9 355 380 311 243 258 

DS2/DS7C9 (601 383 399 427 433 460 

70° wall mounting 
appliance inlet 

' A B Ca D E El E2 112 Od 

DS1/DS24C 182 157 127 127 116 96 39 6.5 

DS3/DS37C 208 201 170 170 158 159 139 39 6.5 

OS6/DS7C3 POLY 212 212 170 170 158 158 159 39 6.5 

Coupler socket 
connected (As)/ 
disconnected (Ao) 
in a 70° wall mounting 
appliance inlet 

Al AO B B1 BO BB 

DS1/0S24C 193 199 221 260 276 151 

DS3/DS37C 225 217 249 313 334 180 

DS6/DS7C3 POLY 245 261 282 338 362 210 

30° inclined 
appliance inlet 

Dl: Willing 0 

A B CA CP D D1 D2 El E2 Od 

DS1/DS24C 92 114 76 67 107 65 62 63 95 5.5 

053/0S37C 100 120 76 66 107 65 68 63 95 5.5 

DS6/DS7C3 109 146 102 92 136 111 90 87 122 6.5 

DS9 153 159 140 113 142 110 100 124 124 7 

DS2/0S7C9 (601 176 226 183 130 183 150 150 165 165 7 

Coupler socket 
connected (As)/ 
disconnected (Ao) 
in a 3o° inclined 
appliance inlet 

68:160° OPENING UD b 

Al AO B B1 BO B8 

DS1/0S24C 192 206 184 170 178 199 

DS3/DS37C 203 217 215 178 186 215 

DS6/DS7C3 229 250 248 212 224 254 

DS9 302 327 311 242 257 

DS2/DS7C9(601 292 308 427 347 374 

70° inclined 
appliance inlet 

A B CA D El Od 

DS1/DS24C 104 157 127 127 116 4.5 

DS3/DS37C 130 201' 170 170 159 4.5 

DS6/DS7C3 134 212 170 170 159 4.5 

MARECHAL ELECTRIC Catalogue 

-- Coupler socket 
connected (At)/ 
disconnected (Ao) 
in a re inclined 
appliance inlet 

Al AO B B1 BO BB 

DS1/DS24C 115 121 221 260 276 151 

DS3/DS37C 139 147 249 313 334 180 

DS6/DS7C3 167 183 282 338 362 210 

A1'---- ¡ 
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ICOMBINATION SWITCHED 

SOCKET OUTLETS 

The Clipsal range of three phase 
combinations includes two module units 

and one -piece cover models. 
All internal phase connections 

between switches and sockets are 
factory wired. 

The 4 and 5 pin, 10 and 20A one - 
piece cover models have integral wiring 
between the switch and socket outlet. 
Installation time is reduced by not having 

to check factory wire terminations. 
There is also no likelihood of wires falling 
out during installation. 

Combination sockets feature a clear 
dustproof and hoseproof flap with a 

snap catch latch. Both the superseded 
non IP56 plain plugs and the current 
IP66 retention ring plugs can be 
accommodated. 250V, 110V and extra 
low voltage two module combinations 
are also available. 

Earth and neutral connectors 
accommodating 
3 x 6mm2 cables are 
supplied wdh 500V 
models 

Options available 
With Neon - add N to Catalogue 
Number- e.g. 56C410 becomes 
56C410N. 
Less Enclosure - add LE to Cata- 
logue Number e.g. 56C410 becomes 
56C410LE. 
Versions with key operated switches 
available to special order. 
Internal interlock facility available on 
three phase, one piece cover 
combinations - add I to Catalogue 
Number e.g. 56CV410 becomes 
56CVI410. 
Resistant Orange - add RO to 
Catalogue Numbere.g. 56CV410 
becomes 56CV410RO. 
Resistant White - add RW to 
Catalogue Number e.g. 56C410 
becomes 56C410RW 
Two piece versions available in 

Chemical Grey: Chemical Grey - 
add CG to Catalogue Number e.g. 
56C410 becomes 56C410CG. 

,Assc,váp 

56Q. 21Ó ` 

56C215Ì32, : 
- 56C3/110, 
56Ç310RP`° 
56C310' . ^ 

`56C310H0 
,56Ç310L°- 
56C315 
56Ç315HD 

56C320 ; 
56C332= 
56C310D 
'56C315p, 

56C,410 

56C496K-' 

.'56C42ò 
56C432 ' 

:56C44o 
56C450,". 
56C510 :. 

'-56C52Ó . 

`56C532: 

56Ç540'y 

,56Ç550 
,5ssia- 

`56C710, 

-156C720 

20;cönt 
= 

20 ixînt 
" 20, 

2ci` cont 

.,11 

250,. 

250, 
256' 
250' 

, . 250 ' 

250r 

.500 
:5Ö0 °. 

N `500 

500 

500 
5ÓO`Y 

:SòÓ,, 

``50Ö' 

5`66;"- 

:§60/3 id ; 

56CV31oHD 
:160346' 
56CV315HD: 
56CV410:, J, 
S6CV416K; 

, 

,56CV420 

,5fiCVà32,' .., 
"56CV440 '° 

56CV450"f 
:'56CV510: ;°,.; :. '560520 

50Ç,V5,32 

56CV540, , 

\56CV550': , 

56CV610 

56ÇV7,1.0 

56CV720, 

250 
250; 

'250 

500; 

20 cónt 
i0` 

20=cont= 

20 
2Ó cont 

. y 

500.`` 
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le (Aj Utilisatlon ;Cátegqry 
Cond. ;Temt M 

$ 

` ' 1'S 

f10rr 
..T b 

10 ^r 
: c b 

10f` 
;1Ö (.'-'`:"\zyä;,. ,15 ,}K 

.. , 
Y15° 

32,' 

1Ö` 
à 1'S; 

1'O h 
,ta"g¢4 
16a's a. K{ 

P` : 

i50:^ÑSÓ,a 
A10 

20 ; 
-32 

a 

Fd , 
?': -^a,}?tii,;; 

` 
2 

"g--.. 

'-< 

a# 

l 
.ñ 

. 

e 

. 

2 

J^ 

^4 
:50 

y 
S 
' 

, 
r 

` 

40 
Ñ 

,10 

1 

w._ : ! A , ;sockets', I a,Tqan 
`ß < , ,i'ìtYY -A:S'+§ ..x ^tnq <L 

Mexaá' 
L+r d.'t.a Aax° 

pR " çH> X Mn z(D) x, Tt,.Sì,.r +ur 5 t. ro,.3 1. 
y' stñmht s ,l Y,tr<. erJ.,. 

,;'á,glë pGörifig:: , < #.° ffiitn;a . ì 
Ìr Y?8x 
' 

1 Ö 

8° 

" 26 
l '.i. - 4 

ç 8, 
,.> 
ú= 10 $: 
2=<{" 

"1Ó^ 
Y 15. 

,.ë 

. ;32, 
Q, 

b S çct 
151 ' 10A z 

< eTr 
Y16 16'=' 

ì -3 .,g zFi; 2Ó,:;* 
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Refer to page 45 for explanation of 
socket configurations. 

Refer rear of Catalogue for further 
details. 

Note: AC utilisation categories o AS3947.3 
I 

the 
Conventional Enclosed Thermal Current 

U, - Insulation Voltage 
Ue - Operational Voltage 
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SURFACE SOCKET OUTLETS 

Clipsal Surface Socket Outlets 
range in size from 250V 10A to 500V 
50A 

All sockets feature hoseproof and 

dust resistant flaps with automatic snap 
catch latches. The transparent flap 
enables instant visual inspection of 
socket condition and pin configuration. 

- The full range of sockets accommo- 
date both the superseded IP56 plain 
plugs and the current IP66 retention ring 
plugs in order to rationalise the number 
of variations required. 

Earth and neutral connectors 
accommodating 3 x 6mm2 cable are 
supplied with all 500V models. 

Terminal housings are moulded in 

tough polyester to minimise damage. 
Options available 
Less Enclosure - add LE to 
Catalogue Numbere.g. 5650410 
becomes 5650410LE. . 

Resistant Orange - add RO to 
Catalogue Number e.g. 5650410 
becomes 5650410RO. 
Resistant White - add RW to 

Catalogue Number e.g. 56S0310 
becomes 5650310RW, 

250V & Extra Low 
Voltage Sockets 

Note: 56 Series 250V and extra low 
voltage sockets effectively accommo- 
date Clipsal 439 Series Plug Tops.The 
IP56 Rating is ensured when the 437PR 
Coupling Ring is used in conjunction with 
the Clipsal 439 Plug Top. Alternatively, 
the Clipsal 56P or 56PÁ Plugs will also 
ensure the IP66 integrity. 

500V 3 Phase Sockets 

56S 42 

Refer to page 45 for explanation of 
socket configuration. 
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** - L1, L2, L3 Cable Size Max. 25 mm' U, - Insulaton Voltage I - Conventional Enclosed Thermal Current Refer rea of Catalogue for further 
details. 
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Spare Parts 
Internal Socket Housings 

A full range of replacement internal 
cket housings is available for 3 phase 

5650 models.They eliminate the need 
to replace an entire unit if only the 
internal socket housing is damaged. 
Socket terminal housings are moulded in 

durable polyester. 
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1 - Conventional Enclosed Thermal Current Refer to page 43 fo explanation of 
U, - Insulation Voltage socket configurations. 

I INTERNATIONAL SURFACE SOCKET OUTLETS 

Clipsal offers 3 series of industrial 
sockets to suit IEC309, BS EN 60309 & 

( 
analStandards. Covering Interna- 

1 
Protection Ratings IP44 & IP67 as 

well as a unique Clipsal IP66 version, 
each range features 'a wide variety of 
standard products suited to various 
industries and applications. All other 
variations are available on request. For 
further details refer to the BS EN 60309 
- Clock Diagram or contact your nearest 
Clipsal representative. 

56 Series - IEC309 

Each range boasts a 

Plug Retaining Stop in Flap to Secure 
the Connection. 

Colour Coded Flap for Easy Voltage 
Identification. 
Yellow 110/130V 50 /60Hz 
Blue 220/250V 50 /60Hz 
Red 380/415V 50 /60Hz 

Options 
Less enclosure 
Just add LE to Catalogue Number 
e.g. 56S0316/4LE 
Colour. 
Just add the appropriate colour code 
to the Catalogue Number e.g. 

5650316/4,GY Grey = GY 

56 Series to IEC309 - Rated IP66 

Rated at IP66 this range offers a 

translucent lid with an automatic 
latching feature. This product is 

especially suited for hose down 
situations, like those encountered in the 
food processing industries. The auto 

closing lid guarantees the integrity of the 
sealing system after an operator 
withdraws the plug.This is especially 
useful in harsh environments such as 
quarries and cement works. 

C.4L16et41Yaaxx - , Catatógue, °,' Numberxa, 

r-4 {.r"4,,L 
u t. 8 .v .. 
' x;y,;,E Description , 'r= , . , _ 

Y_ 

,'v.:á glit^{,,,.`n: '. 

`` Y 

Socket 
r4-'y;. 
;Çonftg"u rat iç¿n 

4}rLhú:é r@°Cn.{ri,+rT#, 

i56S 8/4r^,. 
y? 

5 
i4 
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,,s-j.,, f -L-S)ÑA. 

;56SQ316/6'. 
` ':yL: 4n,.:c, ;'Ji1i: 
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i^ 

56SÓ416%a6y,r ...fl ,--.., ,?...-%`,, 
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LLOYD'S REGISTI 

,:ÒF SHIPPING; : `r t; y 

APPROVALS' FR 
: 56üSÉRÏES'° 

` SWITCHGEÄR- ` 
, 

500V Three Phase 
Sockets 
56S0410 
56S0420 
56S0432 
56S0440 
56S0450 
56S0510 
56S0520 
56S0532 
5650540 
5650550 
56S0610 
5650710 
5650720 

250V and Extra Low 
Voltage Sockets 
56S0210 
5650215/32 
56503/110 
56S0310 
56503101_ 

5650310RP 
56S0313 
56S0315 
5650320 
5650320F 
56S0332 

Rotary Switches 
(Single, Double and 
Triple Pole) 
56SW110 
56SW110/2 
56SW115 
56SW115/2 
56SW120 
56SW132 

56SW140 
56SW150 
56SW163 
56SW220 
56SW232 
56SW240 
56SW250 
56SW263 
56SW310 
56SW320 
56SW332 
56SW340 
56SW340 
56SW350 
56SW363 
56SW310C 
56SW320C 
56SW332C 

56SW340C 
56SW350C 
56SW363C 

250V Two -way 
Switches (Single and 
Twin with Sliding 
Switch Dollies) 
56SSW10 
56SSW15 

565SW2/10 
56SSW2/15 

500V Three Phase 
Combination 
Switched Sockets 
56C410 
56C420 
56C432 
56C440 
56C450 
56C510 
56C520 
56C532 
56C540 
56C550 
56C610 

56C710 
56C720 
56CV410 
56CV420 

56CV432 
56CV440 
56CV450 
56CV510 
56CV520 

56CV532 
56CV540 
56CV550 
56CV610 

56CV710 
56CV720 

250V and Low Voltage 
Switched Sockets 
(Single and Double 
Pole Combination) 

2 Module 
56C210 

56C215/32 
56C3/110 
56C310 
56C310D 
56C310L 
56C310RP 
56C313 
56C315 
56C315D 
56C320 
56C332 

With Standard One 
Piece Cover 
56CV310 
56CV315 
56CV320 

56CV332 

With Interlock 
56CVI320 
56CV1332 

500V Three Phase 
Plugs 

Angle 
56PA410 

56PÁ420 

56PA432 

56PÁ440 

56PÁ450 

56PA510 

56PA520 

56PA532 

56PA540 

56PÁ550 

56PA610 

56PA710 

56PA720 

Straight 
56P410 
56P420 
56P432 

56P440 

56P450 
56P450 

56P510 

56P520 
56P532 
56P540 
56P550 

56P610 
56P710 
56P720 

250V a.c. and Low 
Voltage Plugs 
56P210 
56P215/32 

56P3/110 
56P310 
56P310L 
563P10RP 

56P313 

56P320 

56P320F 
56P332 

56PÁ320 

56PA332 

Appliance Inlets 
56A1310 

56A1315 

56A1410 

56A1420 

56A1432 

56A1440 

56A1450 

56A1510 

56A1520 

56A1532 

56AI540 
56AI550 

500V Three Phase .''""'`) 
Appliance Connectors, 
56CSC410 
56CSC420 
56CSC432 
56CSC440 
56CSC450 
56CSC510 
56CSC520 
56CSC532 
56CSC540 
56CSC550 

. ,''s,w', 'z: 

,; Cóál;Miñes Regulation 

: Äçt 1982t-, ;á ' ̀
Ç: 

Rotary Switches (Single, 
Double and Triple Pole) 
56SW120 
56SW132 
56SW150 
56SW220 
56SW250 
56SW320 
565W332 
56SW350 

500V Three Phase 
Sockets 
5680532 
56S0550 
5650540 
5650610 
5650710 
5650720 

500V Three Phase Angle 
Plugs 
56PA410 

56PA510 

56PÁ520 
56PA532 
56PA540 

56PA550 
56PA610 

56PA710 
56PA720 
56 Series accessories comply 
with the relevant parts of the 

following standards: 
AS3123 - Approval and test 

specifications - plugs, socket 
outlets and couplers for 

general industrial application: 

AS3133 - Approval and test'' 
specifications - air break 

switches. 
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CHÑÌCAL°DRÁWÌIVGS 
....t. 

FRONT MOUNTING ENCLOSURE 

56C215/32 

C 
$ 

2 x M20n5 

CUT-OUTS 

SWITCH IS 30 SERIES MECH REAR MECHANISMS 

35 

10 

10¡ 

17 

L__. 

1e 

50 

SIDE COMPLETE 

56C210 

REAR MECHANISMS 

1 x M25 

CONDUIT 

ENTRY 101 

2 x M20 

CONDUIT 

ENTRIES 

105 

o 

56C310 

56C310L 

56C310RP 

56C315 

56C3!110 

FRONT COMPLETE 

REAR MECHANISMS. 

FRONT MOUNTING ENCLOSURE 

56C310HD 

56C315HD 

REAR MECHANISMS 

63 

31 

r 

r- 

43 

L_ 

104 

A 

SIDE COMPLETE 

1 x M25 

CONDUIT 

ENTRY 
tot 

2 x M25 

CONDUIT 

ENTRIES 

156 206 

56C310D 

56C315D 

A 11 156_ 
N 

SWITCH TERMINALS 
ARE NOT IDENTIFIED 

SWITCH IS 
BACKWIRED 

CONDUCTOR TERMINATION 
IS PRESSURE PLATE TYPE 

FRONT COMPLETE 

REAR MECHANISMS 
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FRONT MOUNTING ENCLOSURE 

56RC 

REAR MECHANISMS 

30 

I I ` 

__ L 

100 

SIDE COMPLETE 

IN 
UNE 

CONDUCTORS 

1 x M2S 

CONDUR 
ENTRY 

2 x M25 

CONDUIT 

ENTRIES 

TEST 

BUTTON 

FRONT COMPLETE 

1 

POWER 
AVAILABLE 
LED. 

A 

A 

LOAD 

CONDUCTORS 
E 4 

L J 

FRONT MOUNTING ENCLOSURE 

56C310RC 

56C315RC 

REAR MECHANISMS 

63 

30 

36 

100 

SIDE COMPLETE 

UNE 

CONDUCTORS 

1 x M28 

CONDUIT 
ENTRY 

101 

2x M26 

CONDUIT 

ENTRIES 

FRONT COMPLETE 

TEST 

BUTTON 

POWER 
AVAILABLE 
LEO. 

A 

N i LOAD 

CONDUCTORS 

7 
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0 HOW TO ORDER SWITCHED 

SOCKET OUTLETS 

Switched Socket Outlets are often referred to as GPOs 
(General Purpose Outlets), Powerpoints or. Power 
Outlets: So:that there is no confusion,: the description 
'Switched: Socket Outlets' will .. be used throughout this 
brochure. Single and Twin Socket Outlets are available 
in 2000 Series in horizontal and vertical formats. 

This nimber indicates the Timber of switched;ackets included in 2 0 
the product. The plate size remains the same for both single and twin 

switched socket Mats, only the numberbf switches end sóólïets vary'. 

.Catalogue Numbers will vary depending on the number 
of sockets and..whether the product Is horizontally or 
vertically mounted. 

Single Horizontal Single Vertical 

2015 2015V 

Please note: Single. Automatically Switched Socket. 
Outlets are also available (Catalogue Number 2010 
- Page 28). 

ED Special Features árid Options 
2000 Series.Switched Socket Outlets may-also be 
ordered with special features, including an extra 
switch mechanism, safetyshutters, neons, double 
pole switched versions, deep plate formát products 
and more. Please see the main part of the brochure 
forCombinatlòn (Page. 30) and Automatic (Page 28) 
versions with special features. 

Ordering Colours 

When ordering Switched Socket Outlets, colour 
variations also have to betaken into consideration, as 

the Catalogue Number will chehgè depending on the 
colour of the, product. Each colour has;its own'code', 
for example, the code'for White Electric is `WE' and 
the code for ;is 'CM': The Catalogue Number for 
a 2000 Series Twin Switched Socket Outlet In White 
Electric is 2025,WE. 

Refer to '2000 Series Colours' on page 12 for 
colour options and their corresponding codes. 

The letter 'V' Indicates that the product'is vertically: moùnted: 

Where ttiére is nò letter 11,, thé product is horizontally. mounted. 

Twin Horizontal 

2025 

Twin. Vertical 

0 Ö 

2025V 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 383 of 423



ICOMBINATION SWITCHED 

SOCKET OUTLETS 

No other range of switched sockets matches the versatility of the2000 Series Combination Switched. Sockets. The 
twin combination switched sockets are not only the most popular products in the 2000 Series, but In the entire Clipsal 
product range. 

Available in 10A, 15A and 20A ratings, in vertical and horizontal formats, they also come with .a.number of options such 
as aeons, extra switches and safety shutters to offer a level Of flëxibility thatmeëts the rieèds Of almost every domestic 
and commercial application. All terminal screws face the. same direction and are backed off forsimple cable insertion. 
Socket terminal bores are 5.5mm. 

Còmbinátions are mañúfactured`in edcordañce with AS /NZ 3100, AS /NZ 3112; AS /NZ 3133 and other relevant: Australian 
and New Zealand' Standards, and.comply with all relevant Wiring Rules and Electrical Supply. Authorities requirements. 

Double Pole Switched Socket Outlets 
The safety features of double ,pole switched socket outlets has.seen them becomean important range of electrical 
accessories over the last few years: 2000Series Double Pole Switched Socket Outlets enable marine:craft, caravan 
and mobile höme manùfactúrers to Install,dóuble pole switched sockets in their boats, vans and homes to offer a high 
level of safety,, with the stylish good looks that the 2000 Series brings to other homes. 

I r 
Length 

I I r 

Width Depth 

I 

Mounting Centres 

: t 7m 
i gÁs" ;Sfñptë SÑ!itçhédíSóckét'0ütlëi; 25Óy/.toÁi 4; - 4v 

¢À* :Sirîdié`SwÍkêfïéÀ,Söckét,Qútìë(25QVl.tOkrwith.,0ëtÿsh ttég-;. 

çÎCét'óútlgt, P5QV/1ÖÁ,,wttïì sät,étjr sñú'tlér áiîd,ñëóñ:' 

z1 ?Âï SÏíìgla,SwltçhéQSóckét'ÓiitÌet; 250V110A;;dOÚblg pólé ', ,"; 

ISÌ=' ++< C- rSlññÌáSwaeháA Sñiikáhniillàt%9rint/%irlAtüifhmiiiit áátlrñiñ 

;20ti:13,e30 ,AñÓléSwliitîe"d7Sgsk í0út1$t'250V/15A&'n* ''x' , -* _ _ 

2i1t;15M1 - f I'Siii t, ii S' Itchè'd!$ócÌcét Ó t et2501Ì 1 A; w ï fet s ̀á ñ "±r g_ + I !5 s I li:sá y, hlítter áridF eoñ,'x F; 

05Ìd4,° '% . I 
ISingÌoVitabéáSAei4t¢266i12ü1 ^ , t T 
f- ' Lz V a. x'k;aa.'nik :f ^- 'w,. 

r, 
f 

SlnpiéSwtaiïéti,Soj'tétUüttet;250V/Ût;nñthneon ,.k 015N2 
L$Pá , Q:.f,á'??G 

%201tï02Q{,'¢t'PF á a jSiñgÏéSwitsÌié`j S çkëtQútlê xLaÖV 2Ölt;idóliblé 'ole " ̀xK'`":' 
- 

-. . , fh"t,át," H`.4:g Lf` 
' t - Y$ 

2015DH2O g. 
- 

Sr;!,ì¡-.:X` 
d 

ßb 
á t «- 

_ 
3' vG+ rt' nr^.. .;-c..r +8 t..t^{ ,e s^., r.+a ;A q;i. ,ir ge'Swliched,Söcket0utlé, 250.VÏ2ÒA;double,pole witfi'neon afíd>> t 
^ ;; K;t= 7¢ 'dír:,,e -i?*` a:. iEpm.°yd'gMg.r,, .`.,r.y.}a 

safetÿshútter .`r^?.`;,'#-é;.Yd 6a`"j+lx .! ti ti:Ter+;i;.`4; h _ - kt t \iYrit s' i 
nÓ15 T' X, _`, ¿ Ñv t S n Ìe,SwÌtgh{ Só (ïét, tì's't'n Q A li r"' -, "-" ' ` , w éd, c Öii . ; 2á Ì1n(1 é;,w, ti,emóváble,extrá syviöh 

2Ó 57f1r'I s; 
°,,2> ,,;ñ;i,, 

` 
SÍngÏe Sltctiëil Sócket 0rtlét °250Vtt0A; wili s3afetÿ shútté;ñébjáiitl i°: 

ië¡ñöváblé`ektrá.switchEs'-#-i °ïea:r' 'Jr- x 
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I ha S ttet, O'_, A a o 0 : JIG . - e t 6 1ï , s Irmó g n 

ì"",k , 
°A` 2Öl5XXJ >?t ,á aaz. rtK 

,:o 

. 
2 55 

,2 g 
e r ,s lj;c 

All models accommodate 4 X 2.5mm, cables and have a base projection of 25mm. 
30 Series Switch Terminals on the 2015 /20 and 2015X serles accommodate 3 x 2.5mm, cables. 

Refer to Page 53 for mounting templates. 

©a 

8 m 

M 
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in I SCHEMATIC WIRING DIAGRAMS 

No Voltage Relay Switched Sockets 
Push' to 

Reset Button 
LINE 4 

A 

Supply 
COnductors 

N 

No'Volt Switched 
Relay Socket; 

Automatic Socket 

2010 

Standard Pattern Mounting, 
Single Gang 

E 

N 

Supply 
Conductors 

2015 
2015/2 

2010' 

Switched Socket with E 

One Extra Switch 
LINE 2015X 2015VX 

L 

Load 

Switched Socket with 
11nro Extra Switches 

Supply 
Conductors 

LINE 2015V X X 
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1 2000 SERIES PRODUCT LISTING 

Cat No 

` 0 

. a 

= 10 

010 - 

4 

2 

0 

Description 

3 

e' 

1 r 1' 

e 

o 

Length Width Depth Mounting Centres' PAGE 

4Q 
re 

2a ` it 2 

7E11' 

2 

r 

3 

2 

3, 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gil 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 10 

SWITCHBOARD WORKS TEST RESULTS 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jprapr.com.au 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Customer Name: LE I 14 To/v 

Form No. H017/3 

Job No: /%4 3Q,100 33./.900 
Item: Gli SEW1 G6 Ptil-te STA,Tiotv 

TASK 
PRODUCT 

DETAIL 

Drawing No: 
E01-C31 cictopp- Bi 

CORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

INSPECTED. DATE 
BY 

PASS / 
FAIL 

Design Documents g 0 .26.-5- o9 

Drafting Documents 

Sheetmetal 
(Refer F1018 for details) 

?aintitig 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Cubicle Erection 

Switchboard 

Doors 

Cell/Panels 

Pówder / Wet. 

Electrical Fitout 
(In accordance with drawings) 

Inspection & Test 

(Refer to F1019) 

Packing 

/41f3 

\ 

n'ffligr 
Affix Status Here: - 

Yellow Awaiting Inspection 

Green Inspection & Test Passed 

Red Inspection & Test Failed, Awaiting Rectification, 

q Oft 
tp. 

4111E.Irr);,-0 
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1 

J. St P. RICHARDSQN INDUSTRIES PTY. LTD. 
114 Campbc11 Avenue, WACOL QLD 4076 

Pb: (07) 3171 2911 - FAX: (07) 3271 3623 

E-ntailv jpr@jpr.corn..0 

UM Wit 1E1 tee .1. 

ENTSVErTION TTT 

Form No. F101812 

KIBisro:5 .3,2q 

POOR 

coioamici 
wmtp4wx00 

Edges / File 

. Gauge 

. Material 

6. N 'rentilit194.01**110 niter Bracke 

. gquipment Mounting Arrangement 

. Doors Siiffentd 

EsOutcheons. and laexan Covers 

10. Csble Saddles. 

11. 'Grinding 

DO9rStayi Fitted 

13. iartii Studs 

.14. Rubber Retainer. 

15. Dravfing Wider 

.16. Mi t Sections 

'z. Loeldng Pars tted 

18. ixteinal -Crevice Welded and Ground 

10. Legend Cards 

20. Oetter4t Conditions Satisfactory 

21. Cabinet Clean 
,g 

22. .1.4)b Name And Iiumber Marked 

INSPEGTED 

ATUS IMR1i Yellow 
Green 
ited 

REMARKS OR 
ACTION 

11111 
111111111111111111.1111111 

DATE: 

Awaititik Inspeetion 
Inspq4tedtrested Passèd 

inspéctOdaested Awaiting Rectifioation 

. .7% 
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J. & P. RICHARDSQN INDUSTRIES PTY LTD 

114 Campbell Avenue., WACOL QI,U 4076 

Ph: (07) 3271 29U - Far: (07) 3271 3623 

E -mail: jpr@)pr.coimau 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

I'orm No. F1019l10 

. . Page eur6 

Customer Name: C-1:1:16.1iro.t/ 
Projèct: C. /1 
JPR Job Noi Ai 3 yZ g t7' ß 
Construçted by: 

From 

$7,417 o, 

Switchboard: C 1i SAS 
Tested by: ("r es744t/16 ......, A.: 

To Red White 

Date: 3-7-4.2 

Blue L Neutral 

Sketch: 

Désignation 

Red. to Earth 

White to Eatth 

Blue to Earth 

Neutral to Earth 

Red to White 

Red to Blue 

White to Blue 

C nuncnrs: 

IYSU.LATCpN 1`l,lS.7Ss 

1.000 V Test(MS2) 

AITIE, ! P.4 
2:5 kV Test (.1min 1000 V 'l'est (MS» 

JDo 
roo 

caa? 
Ira) 

SoQ 

p a 

D ö 

GrvaAA-rvA 
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FIT Fî: Is`MC0381/BT: 03/01/03 PAG1ï 1 OF 1 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WIISO) 

LOCATION: WACOL WORKSHOP DATE:. 

AUTHORISATIONS 

Authorisation from person in 
charge 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
MD CONTROL PANELS 

WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

PERSONAL PROTECTIVE EQUIPMENT 

YES Long cotton clothing 
Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

13r YES 
®! YE, 'S 

YES 

e YES 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 

a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer * / is not required 

(B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 

> Safety Observer is in attendance 

t YES 
9' YES 

V YES 

YES 

Cr YES 

el/ YES 

[3/ YES 

YES 

a-" YES 

1, YES 

W YES 

t YES 

O YES 
YES 

0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

2. f 3. 4. Signatures: 
j 
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sit J. & P. RICIIARDSON INDUSTRIES PTY LTD 
114 Campbell Aveu "ue,1VACOL QLll 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION:& TEST REPORT 

Form No. FI0191g 

l'agcIof6 

Customer Name: L. t_ /tb/tto^" 
Project: C/,/. Seta/46/3 fil/A-1, Stitt/04d . . 

JPR.Job No: i/ 3 2 900 Item: C /1 S,S" 
'Constructed b t Tested b `: S'?.¢sofz Date 3 

yy içj*-C;7 
4F(é',f^`". '. ^^+3'í ' `TY 

:._..^ *.r..ai?3... 
,- 

.,,. s . 
`1Zf 3; r r 7 

"a 

Qty 

c. 
r.,L_t'j d'éP.,l,..^% . mfm.-'â 

, .,..-.ad.r?_ -id^` R / Y 
.. 

+, n 
),...)z 

+.^x1.4_ ...-r ,. 5r;# ! F,ymf..nYa.t.ámv 
'«_ 

,....__t` 
Main Functional Unit%s Size Fuses/OIL 

Fuse Fittings Qty ., Size Fuse. Size --'" 

Circuit Breakers Qty ,Size. A---° O/L l 
Neutral Reqd Size r.-- ID --"r 

Eärthing Checked t--." Size .--' 
C;1's. . Qty `'r Rating 

Meters Qty . f-- Rating 

Contactors Qty Rating ' Voltäge ---"- 

0verloads. Qly Rating., Function, 

Relays Qty Rating :.- Voltage ---" 

Timers Qty : Rating -- " Voltage . 

Control Qty Rating ! Function 

Push Buttons Qty Rating y"" Function. `"' 

Pilot Lights Qty r Rating i" Voltage. .-"' 

Transformers Qty . Rating Voltáge 

ATTIVFD/Sof} Starter Qty Ii` ' Rating ---- Function 

DC:Supply . 

. 

Qh' r,/` Rating L' 
" Voltage 

Terminals Qty v' Size - ID 

Engraving Qty c/' Size_ r ID i 
Cabling _ Type' Size ID 

Busbars Type Size ID 

Escutcheons / Shrouds Type. Material ` 4-` IP rating 

S.A. Metering CTs Qty Rating . 

S.A Metering Links Type 

S.A, Meters Type %..,..--'' 

1 JPR Label Fitted 4...-- Stamped :-.- Safety Stkr 

Legend_Card Qty_ Correct --- 

PLC/Telemetry . . Qty r Size ' 
Power Mönitor Rela Qty Rating ,. Function 

if 721.117% ...... 11Ve;ió : *- i ,,; 4.{.25 ap ri.n. «:-iti 4rL i 3k%6. 17 . á : + :x..tU 7 ..$:. 

IP Sealing Rating . 

Door Latclíesll3úiges Qty Type 'Operation 

Ventilation Required Type ,--- Operation 
f 

Circuit Schedule. Required Fitted Checked - 

Terminal Tightness Power . Control _ Result "` 
Busbar. System Clearances Joints ID 

Earth Continuity Body to E 

. 

Doors to. E , ' Panels to L' 

Cubicle Cleaned 
Paint Finish Intact . . 

Polarity Check R - R ' W W ..-` B - 13 v, 
Function Power. Contröl. ,.- PLC/Telem 

)Çontinuit Check R R W W B B N N .--' 
. 

' /lia ,:ii1-*e " -h 6 IAt a ')" ' Ì r. 

° a, rF?yát: } j à ¿ pl 
kk4' 

n ..2 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

K mail: jpr(a)jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No. P1019 /8 

Page 3.of 6 

Customer Name: 1_1? ! C++bi j-o ,R{/ 

Project: G // SF_ t '4 Amy, s7:477C?t/ 
JPR Job No:: .0 3 2 y n0 Item: Drive: 

Constructed by: Tested by: ;(' 67/64.A-/AA Date: 3 7 -a ç 
Drive 7 ) , p e : / 'Y Cr 7-7t ON fr/ SF a?, C, 
Drive Rating: 

Drive. Setup Details 

Parameter Setting Fünctioìi 

Qo Q 

o 4 / V. 

i é 4vLJ / 
a jS De 1-74 l' 
a a P 7.c 

za P`Af/a z. 
Y 3. 

5' 

a71 
a > 2 

%S S4 c. 741: 'rt rtit't._ 

3.:a o. 5'Tolo 7-7;ä0 

13 

3R 1)re.r. 
3 S l0 sr_e 
3 o ©,N 

411 other parameters. are default settings. 

Comments: 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION GI I 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 11 

SWITCHBOARD DRAWINGS 
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READER 
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21 
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300 

I" 
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S g 

2 TR 0111!!1!A ° 

0 
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MOUNT TERMINALS ON 45' BRACKET 

RTU TERMINALS 1 

60 DUCT 

D 

REAR VIEW 
DOORS NOT SHOWN 

REVISIONS 

ANNENDYENT INRNLS DATE 

0 

r 
E AWED cm 1EA0C9 AA 17-11-a9 
D AS MARK= AA IIiO-09 
C 611120 /nM MY579A7129I AA 76-01-09 
B Scum r09 env. AI. 07-05-09" 

`A_ mow reset 

l Survey Certification : 

As the Surveyor for this Project. I hereby 

artily that the recut Mar construction 

hos been in accordance with the design and 

levels shown on this drawing. 

SIGNED DATE 

Construction Cer11YKOtion : 

As Supervising Engineer for this project. I 

certify TAM the works deIUOed an this drawing 
have been carried out in accordance with this 
drawing and specifications, to the satisfaction 
of the IPSWICH CITY COUNOL 

SIGNED DATE 

600 

D 

7 

moo 

n0 1m 

00 

00 

, 
o 

90 

Irsea 
.rwws 

ORR 

.SJ m. ms 

OM 10n 

7o 
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11 
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920 190 

SECTION D - D 

125 ` 500 ---y 100 

160 

t5 

17101,217 
10219 V. 

7e 0 2 "'x- 
TOO . SCREW 70 

40541 DUCT 
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1730 

950 970 
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TRAY 

1 jUl 
tSkW 5/S 

I FAN I 

(OVER 

SO= &OLE 

SECTION A - A 

1 

1730 

125 

1615 

75 65 50- 
J 

us 

L5 

e6 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

Ipswic 
Water 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone 1011 3810 7894 

1071 3810 7907 

Fox 1071 3810 7950 

DOOR SEAL DETAIL 

R 
STSTIFFENER FEIER 

LOG BOOK 
HOLDER 

DOOR 1 

'OOJOOOOOi : POPOOa . 
ODOR 2 

PM slrsm PM .rm W 
Nrr.tea tlr41. L 

DOORS - FRONT VIEW 

600 

00 

XI X 

x 
'i v 

l''' i 
A 

DOOR 6 

PORTABLE GENERATOR PANEL DOOR 

INLET PLUGS 

-1-1 93 1631 93 I--- r 40 

T O 
Ei uo 

... -Zia 
442 

0KÑ40í 170 

131 

m _ 

m D 

I©I 

7 

70 

151 ES1 S1 ®e;e 
2t 

153157 
SI' 28 

3ft3533S7 

HI H2 

HINGED PANEL I 

HINGED PANEL - FRONT VIEW 

Registered Professional Engineer of Queensia: 
MR C. S. BERLIN 

RPEQ 4001 
D : ' ICAL 

Signature* ir. ...t . 
SCHES BEFORE REDUCES:et 

. I,a: _...ßq 

DOOR 3 

400 

DOOR t 

(-- 600 -y 
r 

Lp¡pp AERAY 

. r 

PRIER 

e .... .. iii iii 
DOOR 5 

DOORS - REAR VIEW 

J. &5 P.LmRIÇHARDSON 
ENGINEERS I») 1 ]BY7 

Aw81L73 001 %i 325 114 CAIRO. At KM OD EAIL jPAjpreomnu 

/ Nw1( al( 
(C9D7ED Dw. 3-3-09 
OWN Itü 3-3-09 

atcxED 
=MU 
ItECOIeEIEED " 

APPROVED DATÊ 

\ Y9NIg v67n& WU J 

Dale 17-11-09 1 Trout Y.N. I Checked: R.O. I 3PR Drawing No: E09-C37900/AO 1 Rer.: E 

Location : IPSWICH LOGAN MOTORWAY INTERCHANGE 

Title :SEWAGE PUMP STATION G11 

GENERAL ARRANGEMENT SHEET 1 OF 12 

\Doc Staus :PREUNINARY _Size : Al Dr : Rev : Drg 
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LI 
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II 
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02 -1 
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K3 

.9 

ay 
I1 

BATTERY CHARGER OUTLET 
15A 

INCOMING 

1 25sp. PER PHASE 
30.1.E SUPPLY 
HARRIUN FAIRS LEVEL 641 

J 

GENERATOR START 

NER Q TA OR 

OR1D 

Ra 

ATS -A AIS -A 

10 

OR 

0122 D O 

0109 D 

0110D 

O 

ACP 

AUTO 

TRANSFER 

CONTROL 

PANEL UNIT 

Ea 

0 

ATS-9 

BA /UA 
MAIN 

CONTROL 

PANEL 

AIS -S 

ATS-6 

ATS-7 

ATS -1 

ATS -N 

ATS -15 

ATS-14 

ATS-13 

ATS-11 

ATS-11 

ATS-9 

I1 

0 
El 

u 
IVE 

INTERFACE 

UNIT 

PROPRIETARY INTERFACE CABLES 

Professional Engineer of Queensland 
MR C. S. BERUN 

RPEQ 4001 
D E T-ICAL 

. - :' / Date: lk 
B TS 

ED) GENERATOR CB ( ) NOWAL CB 

k J & P RICHARDSON PH. (07) 3271 2911 

1 NDUST IE5 Ply LID ELECTRICAL CONTRACTORS AND ENGINEERS FIDC (O7) 3271 3523 

AB.N. 23 COI 952 323 114 WEER AYE NM OLD 4076 BOIL IprOÍP.comao 

REVISIONS l 
ANNEN011ENT DATE 

G 

E AS AMID Ra 73-Ii-09 
D AS w611LC1ED Y.I. 11-00-09 
C 6RR0 FOR aW621ttAOr IER n-05-09 
B 61000 FOP MCA' 111. OS-01-09 

`A 0a7NR mLc l 

Survey CeróICOUon : 

M the Surveyor for Ibis Project 1 hereby 

cerlDy that the afoul for constnrc0100 

hos been in accordance vith the design and 

Nveb slum on this droving. 

SIGNED DATE 

Construction Cer4YCOtion : 

M Superwrtq Engineer for this project. I 

artily that the eats deto:ed on Dis droving 
hove been corned out in accordance .11h this 
diming and sped-cations, to the solislocfion 
of the WSINICH OILY COUNCIL 

SIGNED DATE l 
Ipsw 

Water 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone 1071 3810 7896 

1071 3810 7907 

Fax 1071 3810 7950 

SCALES BEFORE REDACTION: i 
01:9210 

N0Æ art 
5-3-09 

DRAIN Ra S-3-W 
057010 
REE6TERfD 

RFLOINR1gED 

APPROYED SATE 

RAKER MDT AUER 

Dube 18-11-09 I Tmced: RA. i Checked: RA. I RR Droning Ib_ E09-C32900/A1 I Rev: E 

Location :IPSWICH LOGAN MOTORWAY INTERCHANGE 

Title :SEWAGE PUMP STATION G11 

WIRING DIAGRAM SHEET 2 OF 12 

spoc Staten :PRELIMINARY Sze : A11Dr : Rev : Drg No : 
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Registered Processional Engineer of Queeealand 

MR C. S. BERLIN 
RPEQ 4001 

DI -,!il CAL 

Date: /Ufo Signature' 

V J. & P. RICHARDSON PN. (07) 3271 2911 

INDUSTRIES Ply LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAIL (07) 3271 3623 

AM 23 001 952 325 III V)PlOLL ASE ACM OLD 4076 DAL DrOjpr.mnLOu 

¡Survey Cevtirraatia7 : 

As the Surveyor for this Project, I hereby 

certify that the setout for construction 
las been in occordonce with the design and 
levels shown on this drawing. 

SIGNED DATE 

Construction Certification : 

As Supervising Engineer for this project. I 

certify Nol the works detaùed on Mrs drawing 

have been corned out in accordance with this 
drawing and specifications, to the satisfaction 
of the IPSWICH OTO COUNCIL 

SIGNED DATE 

l 

Flo 
Ipsw 3 

Water 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone (071 3810 7890 

(07) 3810 7907 

Fox (07) 3810 7950 

SOLES BEFORE REDUCTION: 

Cf9.NED O.N. 3_3.00 

OMET RA 3 -3-03 

MEMO 
RE061EFED 

RECOILvENXD 

APPROVED DATE 

NNNCER noel NOW ./ 

Dole: 21-08-09 I Trocad: M.N. I Checked: R.O. I JPR Drawing No.: E09-C32900/A2 I Rev.: D 

r 1 

Location :IPSWICH LOGAN MOTORWAY INTERCHANGE 

Tntie :SEWAGE PUMP STATION G11 

WIRING DIAGRAM SHEET 3 OF 12 

`Doc Status : PRELIMINARY Size : Al Dr : Rev : Dig No : 
l 
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Item Qty Make & Number Description Label 
3 ALSTOM S71002ABWS dar S7A UNK METERING ISOLATION LINK 

DS1,2 2 CAMSCO SM 201 DOOR SWITCH 
E1,2 2 LANSON LBB -113SW CUBICLE LIGHT 

2 COSMOTEC GKV 1500 220 FAN CUBICLE FANS 
EL 2 DORE 165E18 & CUPSAL 12 HOLE LINK EARTH UNKS EARTH 
ES12,3 3 SPRECHER & SCHUH D7P- MT44 -PX01 dar D7- 15YE112 EMERGENCY STOP dw EMERGENCY STOP LABEL 
F3 -1,2,3 3 ALSTOM SC32H dar NS32 32A FUSE F3 -1,2,3 
H3 1 HPM AMBER dar 60W LAMP STATION ALARM 
1K1,1K2 ,2K1,2K2 
3K1,3K2 

6 
3 

SPRECHER & SCHUH CA7 -23.10 240VAC 
dar CS7 -PV20 

LINE/BYPASS CONTACTOR 1K1,1K2,2K1,2K2 
3K1,3K2 

1,2,3K3 3 FINDER 55 .34.0054- 240VAC dw 94.04 BASE FAULT RELAY 1,2K3,3K3 
1,2,31(4 3 FINDER 55 .34.0054- 240VAC dw 94.04 BASE START RELAY 1,2K4,3K4 
1(6 1 FINDER DUA52C724 DC UNDERVOLTAGE RELAY K6 
H10 1 AMALGAMATED INSTRUMENTS PM6 -LP-4C DIGITAL DISPLAY WELL LEVEL 
NL 1 DORE 165N18 dar EIN FEET NEUTRAL LINK NEUTRAL 
P1 1 NHP R072E -VAC 0-500V VOLTMETER 
VSS 1 KRAUS & NAIMER CA10- A007.625-FT2 / AU2132 FT2 VOLTMETER SELECTOR 
PFR -N,R 2 TELEMECANIQUE RM17TG20 PHASE FAILURE RELAY PFR -N, PFR-R 
1,2,301 3 TERASAKI DTCB6350C MOTOR CIRCUR BREAKER 1,2,3Q1 
02 1 TERASAKI DSRCB -16-30 ELCB Q2 
03 1 TERASAKI DSRCB -1030 ELCB 03 
05,8 2 TERASAKI DTCB6110C CIRCUIT BREAKER 05,08 
04 1 TERASAKI DTCB6306C CIRCUIT BREAKER 04 
1 -505 5 TERASAKI DTCB6104C CIRCUIT BREAKER 1-605 
01 1 MERLIN GERIN BTS29630/29630 100A CHANGEOVER SWITCH 

1 MERLIN GERIN 29472 ACP & UA 240V LOGIC CONTROLLER 
1 MERLIN GERIN 29358 COMMON LOAD BAR 
1 MERLIN GERIN SHROUDS SHORT 29321 SHROUD 
1 MERLIN GERIN SHROUDS LONG 29323 SHROUD 

2401 -2408 8 TERASAKI DTCB6104C CIRCUIT-BREAKER 2401 -2408 
0102 1 TERASAKI DTCB6102C CIRCUIT BREAKER 2401 -2408 
605 1 TERASAKI DTCB6106C CIRCUIT BREAKER 2401 -2408 
1,2,351 3 KRAUS & NAIMER CA10- A212 -623- FT2'MAN -OFF -AUTO' MODE SELECTOR 
1,2,3S2 3 SPRECHER & SCHUH D7P- F402 -PX01 STOP PUSHBUTTON 
1,2,353 3 SPRECHER & SCHUH D7P- F301 -PX10 START PUSHBUTTON 
SD1-4 4 CRITEC DSD 160 1SR 275 SURGE DIVERTER SD1-4 
SRF 1 CRITEC TDF- 10A -240V SURGE FILTER SRF 
12,3U1 3 EMSBY EMOTRON MSF-30 SOFT STARTERS 1,2,3U1 

3 dw 01- 3060 -00 REMOTE KEYPAD 
X1 1 MARECHAL DS2 39 28017 250A GENERATOR INLET SOCKET X1 

1 MARECHAL 39 2A027 INCLINED SLEEVE 30' 
X2 1 CLIPSAL 5650710 GENERATOR SOCKET OUTLET X2 
X3 1 CLIPSAL 56C315 15A BATTERY CHARGER OUTLET X3 
X4 1 CLIPSAL 2015 dar 449A MOUNTING BLOCK TELEMETRY OUTLET X4 
R1 1 RS 131 -839 1KO RESISTOR 

60 PHOENIX UKSN (3004362) THROUGH TERMINAL 
4 PHOENIX D- UK4 /10 (3003020) END COVER 
2 PHOENIX E/UK (1201442) END BRACKET 

RTU 1 KINGFISHER BA-6 BACKPLANE 
1 KINGFISHER CP11 . PROCESSOR 
1 KINGFISHER DI -5 -1 I/O MODULE 
3 KINGFISHER 10 -3-1 I/O MODULE 
1 KINGFISHER TC -450-ER RADIO 
1 KINGFISHER ADP -16 RADIO CABLE 
1 KINGFISHER CAB NMNMIM AERIAL CABLE 
1 KINGFISHER ISB5OLN LIGHTNING ARRESTOR 
2 KINGFISHER LDF450 COAX CONNECTOR 
1 KINGFISHER PS12170 BATTERY 

1,2,3X50 3 FINDER 55 .34.0074 -24VDC dar 94.04 BASE RUN RELAY 1,2,3K50 
K9 1 FINDER 55.34.0074 -24VDC dar 94.04 BASE RESET RELAY K9 
K10 1 FINDER 55.34.0074 -24VDC c/w 94.04 BASE STATION FAULT RELAY K10 
1(20 1 FINDER 55 .34.0074 -24VDC dar 94.04 BASE STATION COMMS FAULT RELAY K20 
PS1 1 KINGFISHER PS11 BATTERY CHARGER PS1 
PS2 1 POWERTERM L120 -C -D OMNIFLEX POWER SUPPLY 240VAC/24VDC/12VDC PS2 

75 PHOENIX UKK5- MTK -P /P (2800004) KNIFE / THROUGH TERMINAL 
9 PHOENIX E810 -6 (0201139) INSERTION BRIDGE 
4 PHOENIX E/UK (1201442) END BRACKET 
1 ICL 183 3 PHASEBUS COMB 
1 1 BC 115P 1 PHASE BUS COMB 

F1- 1,2,3;F2 -1,2,3 6 ALSTOM SC2OH dw NS10 CARTRIDGES 10A CONTROL FUSES F1- 1,2,3;F2 -1,2,3 
HR1,2,3 3 IME R048.0 240V HOUR RUN METERS 
1,2,3K8 3 FLYGT MINI CAS 240VAC WATER IN OIL RELAYS 1,2,3K8 
1,2,3S4 3 SPRECHER & SCHUH D7P- F607 -PX10 RESET PUSHBUTTON 
1,2,3H1 3 SPRECHER & SCHUH D7P- P3 -PN7G RUN INDICATORS PUMP RUN 
1,2,3H2 3 SPRECHER & SCHUH D7P- P4 -PN7R FAULT INDICATORS PUMP FAULT 
12,3H3, H1, H2 5 SPRECHER & SCHUH D7P- P5 -PN7Y WATER IN OIL INDICATORS, BACK UP CONTROL ACTIVE / STATION ALARM WATER IN OIL / 

BACK UP CONTROL ACTIVE / 
STATION ALARM 

U2 1 VEGAWELL 72.XXAA4X1DHL WET WELL LEVEL SENSOR 
1 dw VEGADIS 12 DIS12.XBXW 

U3 1 ENDRESS + HAUSER PROSONIC FMU9O- R12CB111AAIA WET WELL LEVEL SENSOR 
1 dar ENDRESS + HAUSER PROSONIC FDU92 -RG2A 

FLOAT 1 FLYGT ENM -10 FLOAT SWITCH HIGH LEVEL FLOAT 
T2,3 2 SPRECHER + SCHUH RZ7-FEA1SU22 PUMP DISABLE TIMER T2,3 
T1 1 SPRECHER + SCHUH RZ7- FSA4UU23 OVERFLOW RUN ON TIMER T1 
R1,2,3 3 FINDER 55.34.0054.240VAC dar 94.04 BASE PUMP BACKUP START RELAYS R1,2,3 
R4 1 FINDER 55.34.0074.24VDC dar 94.04 BASE ' ULTRASONIC HIGH LEVEL RELAY R4 
RS 1 

-FLOWMETER 
FINDER 55.34.0074.24VDC dw 94.04 BASE OVERFLOW RELAY R5 

FM 1 ABB MAGMASTER 24VDC 
1 dar FLOWMETER ELEMENT 

U4 1 ADAM 4520 ISOLATED CONVERTER U4 
CARD READER 1 INDALA FLEXPASS SERIAL BLACK 232128 DEC ARCH MID RANGE READER 

1 2A FUSED TERMINAL FUSED TERMINAL 
1 4mm EARTH TERMINAL EARTH TERMINAL 
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PROJECT: Ipswich Water 
JOB NO: C32900 
ITEM: Control Panel Construction Notes 
DOCUMENT NO: Drawing No.E09-C32900/B1 
DESIGN DETAILS: - 

Place of installation Outdoor 
Type of installation Stationary 
S.CA. Design Custom 
S.CA. Detail Front / Rear Access, Front / Rear Connect, Bottom Entry / Exit ' 

Current Rating 100 A 
Frequency 50 Hz 
Rated Voltage (operational) 415 VAC 3 Phase and Neutral 
Control Voltage 240 VAC / 24 VDC / 12 VDC 
Insulation Rating 0.6 / 1 kV 
Short Circuit withstand Current 6 kA for 1 second 
Segregation Classification Form 1 to AS3439.1 
Degree of Protection IP56 to AS1939 
Internal Degree of Protection IP20 
Design Ambient Temperature 40 °C 
Design Temperature Rise 50 °C above Ambient 
Earthing System Men 
Men Link Required 

CONSTRUCTION DETAILS: - 
Cubicle Material 3mm thick Marine Grade Aluminium Sheet 
Equipment Panels 3mm thick Marine Grade Aluminium Sheet 
Fixings All Fixings shall be 316 Grade Stainless Steel 
Welding Fully Welded 
Sealing Against Sewer Gas Switchboard to be Sealed to Limit Ingress of Sewer Well Gases 
Stiffening To prevent warping and form a rigid enclosure 
Plinth - Material Type Aluminium Channel 
Plinth - Material Dimensions 80 x 40 x 6 mm 
Plinth - Finish Natural 
Lifting Via 38mm Holes in Plinth 
Gland Plates N/A 
Door Sealing Adhesive backed Neoprene 
Hinges Doors / Hinged Panels Chrome Plated lift off type 
Door Locks 1, 4 & 6 Chrome Plated Lockable (keyed 92268) "L" Handles 
Door Locks 3 Chrome Plated Padlockable "L" Handles 
Door Locks 2 & 5 1/4 tum with Square Insert 
Escutcheon Locks 1/4 turn with Square Insert 
Three Point Locking Required 
Door Earthing Fit Earthing Stud to all Doors / Hinged Panels fitted with Electrical Equipment, Earth Doors with 6 mrre Tinned Copper Braid 
Door Opening 100 ° min 
Door Stays Drop Stays 
Equipment Shrouding IP20 for Controlgear, Fully Shroud Line Side of Main Switches 
Drawing Holder Fit to Rear of Door 1 

Legend Card Holder Fit to Rear of Door 1 

Laptop Tray Fit laptop tray to rear of Door 4 (600W x 400D Min.) with 40mm Return for Strengthening 
Ventilation Louvres with Mesh Gauge and Removable Filter Material, Refer Drawing for Details. 
Meter Panel Double Hinged / 6mm Laminated Phoenelic Resin 
Cowls Cowls Louvres with Mesh Gauze and removable Filter Material / Filter fans and inlets for VFD compartment, refer drawing for detail 
Door Switch Brackets Fit Door Switch Brackets to Cubicle Body for doors 1 & 4 

PAINTING: - 
Paint Type Polyester Powdercoat to 40 Micron Minimum thickness 
Preparation Grind Smooth all Welds, Descale and Degrease 
Exterior / Doors Colour Natural 
Interior Colour Natural 
Equipment Panel Colour White 
Escutcheon Colour White 
Plinth Colour Natural 

CABLE DETAILS: - 
Power V90 0.6 / 1 kV Multi-Stranded, Min. Size 2.5mm (7/0.67) 
Control V90 0.6 / 1 kV Tinned Flexible, Min. Size 1.5mm (30/0.25) 
Protection / Metering V90 0.6 / 1 kV Tinned Flexible, Min. Size 2.5mm (50/0.25) 
Colours: 
Power Wiring to 16mm Red, White, Blue 
Power Wiring above 16mm Red With Phase Identification at Cable Ends 
Phase Neutral Black 
Earth Green Yellow 
Control Active 240VAC White 
Control Neutral 240VAC Black 
Control Positive 24VDC+ Pink 
Control Negative 24VDC- Brown 
Control Positive 12VDC+ Red 
Control Negative 12VDC- Black 
Thermistors & No Volt Contacts Orange 
Telemetry +VE & -VE Violet (From line side of Distribution CB including all wiring except decoron cables) 
Screen Analog Positive White 
Screen Analog Negative Black 
Terminations: 
Control Cable Identification Brady Marking System (Clear Plastic Sleeves with Insertable Tabs) 
Cable Ends Metal Ferrules / Crimp Lugs as Necessary 
Mains Incoming Copper Tags / Terminals 
Outgoing Direct Onto Equipment / Terminals 
Control Terminals 

LABELS: - 
Material Gravoply 
Fixings Extemal 316 Grade Stainless Steel Metal Threads and Adhesive 
Fixings Internal 316 Grade Stainless Steel Metal Threads and Adhesive 
Mounting Labels to be secured to Equipment Panels 
General Labels WBW / 4mm Letters 
Warning Labels WRW / 6mm Letters 
Danger Labels RWR / 6mm Letters 
Drive Labels WBW / 6mm Letters 
Main Switch Labels RWR / 8mm Letters 
Main Switch Operation Label WRW / 4mm Letters, Refer Drawing for Detail 
S.CA. Main Label WBW / 20mm Letters 
S.CA. Main Label Details N/A 
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Ç) 1 Safety 

Safety for Waterford Rd Sewerage pump station shall be in 'accordance with, 
. Electrical Safety Act 2002 

Electrical Safety Regulations 2002 
Ipswich City Council Workplace Health and Safety procedures 
Ipswich Waters permit to work procedures 

2 Control Philosophy 

The new G11 sewerage pump station has three (3) pump control using Emotron MSF -30 
soft starters. 
The system consists of the following: 

Discharge Flow Meter with instantaneous and accumulated flow pulse. 
Kingfisher RTU, which controls the pumps, generates alarms and captures events. 
Radio, which allows the Outstation RTU to communicate with the Master RTU. 

2.1 Description 

The station can be controlled either manual or automatic from RTU /Citect. 
In local mode, the pumps can be started by using the stop /start buttons on the panel. The pumps will 
'continue to run' regardless of well level. 
In automatic mode, thé Kingfisher RTU controls the starting and stopping of the pumps, based on the 
controlling level transmitter. The pumps are arranged as Duty, Standby 1 and Standby 2. The Duty 
pump is the pump currently running or the next pump to start. The standby pump will only be required 
if the Duty pump cannot control the well level or if the duty pump has failed. The duty is rotated each 
time the pump stops when pump duty control is set to "Alternate ". 

2.2 Station Control 

This section defines the Control Philosophy of the sewerage station. 

2.2.1 Automatic Control 

Automatic control assumes the following: 
1. 'Auto' mode is selected at site MCC (Motor Control Centre). 
2. Pumps are not selected for 'Remote Manual' on SCADA. 
3. Control level setpoints are set. 
4. Well level is above Low Level Alarm. 

The well level rises above the 'Start Pumps' setpoint and the duty pump starts. If the duty pump cannot 
maintain the well level below the standby 1 level, then the standby 1 pump will start. If the well level 
decreases below the standby stop, then the standby pumps will stop, and the duty pump will stop 
when the level reaches the duty stop level. 

The duty pump will run continuously until any one or more of the following occurs, at which time the 
pump will be stopped and duty changed over when duty control is set to "Alternate ": 

1. Pump fault. 
2. All Pump Stop Level is reached. 
3. Low Level Alarm is reached - 
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2.2.2 Manual Control 

By individually selecting manual, the pumps can be controlled by using the stop /start buttons on the 
panel and the pumps will continue to run regardless of wet well level. 

2.2.3 Backup Control 

During normal operation the Duty Pump starts and stops from the setpoints set from Citect at the 
Control room. 
In case of a failure where the RTU cannot start the pumps (RTU, Communication, component failure) 
the backup system will take over. 

The level will rise above the normal Duty and Standby Start levels and activate the 'Wet Well High 
Level Probe' or the 'Ultra Sonic 90% level'. At this time an independent Alarm relay will signal the RTU 
(if still functioning) and generate an Alarm at Citect (and Page Out) 'Wet Well High Probe'. The 
'Station Fault' will also be activated (if power available). This alarm relay is connected to the 24VDC 
battery supply, so in the event of a power failure, the Probe Alarm will still be activated. 
At this time the independent pump control relay will start a pump then after a set time start another 
pump and then the two pumps will continue to pump until the 'Overflow Run Timer' times out. 

This cycle will continue until the RTU has control again of the site. 
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3.0 Operator Controls 

The operation control of Waterford Rd SPS (G11) is as per, 
Ipswich Water Sewerage Pump Station Functional Specification Rev B (0005690 -DF -001). 
Ipswich Water Specification For The Electrical Installation At Water And Sewerage Pumping 

Stations (March 2006). 

The local hardware and input/output configuration are configured to match the physical requirèments of 
the sewerage pump station. 

Site specific changes are depicted below in the following overview screen shots. 

3.1 Goodna Catchment Overview 
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The new Waterford Rd SPS (G11) is located on the Goodna catchment (as indicated above). 
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3.2 Pump Station Popup Overview 
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Waterford Rd sewerage pump station popup depicts the site specific hardware configuration (as 
indicated above). 

3.3 Operator Setpoints 

The following operator setpoint are configurable in accordance with the current Ipswich Water pump 
station standards (as per Brisbane Terrace G12 SPS). 

3.3.1 Wet Well Setpoints 

Description % 
Overflow Level 95% 
High High Level 90% 
Well High Level 32% 
Standby 1 Start 30% 
Duty Start 25% 
All Standby Stop 11% 
Duty Stop 9% 
Low Level 6% 
Well Invert 0% 
Level Inactivity 5% 
Level Inactivity Time Second 3600 Sec 
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3.3.2 Flow Meter Alarm Setpoints 

Description US 
High Flow 40 US 
Low Flow 5 L/S 
Low Flow Delay 10 Sec 

3.3.3 Pump Station Inhibit Setpoints 

Description % Time 
Inhibit Start Setpoint 80% N/A 
Inhibit Stop Setpoint . .75% N/A 

Inhibit Run Minimum Time N/A 2 Min 

An operator, from CITECT will be able to "inhibit" a station from the normal well 
level control operation. This is to delay pumping to a downstream station which 
could be unavailable due to failures or power outage. 

By "inhibiting ", the station will start at a higher than normal operational well 
level. The station Inhibit start and stop levels are configurable from CITECT. 

When inhibited the duty pump will not start until the inhibit high level (default is 80 %) 
is reached and will run for a configurable minimum time period (default is 2 minutes.). 
The pump will continue to run until the well level is at the configurable pump stop level 
(default is 75 %). 

Only the duty pump will run, the standby pump start signal is disabled. 

4.0 Fault Finding 

Any faults indicated on the Citect regarding the operation of the station will require an Electrician 
and /or Mechanical Fitter to investigate. 

Fault finding on the electrical switchboard will need to be under taken by a qualified Electrical 
Fitter /Mechanic, with the aid of the sewerage pump station electrical drawings and a laptop computer 
with Kingfisher Toolbox and Trio E Series radio software. 
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1 Safety 

Safety for Waterford Rd Sewerage pump station shall be in accordance with, 
Electrical Safety Act 2002 
Electrical Safety Regulations 2002 
Ipswich City Council Workplace Health and Safety procedures 
Ipswich Waters' permit to work procedures 

2 Control Philosophy 

The new Gl1 sewerage pump station has three (3) pump control using Emotron MSF -30 
soft starters. 
The system consists of the following: 

Discharge Flow Meter with instantaneous and accumulated flow pulse. 
Kingfisher RTU, which controls the pumps, generates alarms and captures events. 
Radio, which allows the Outstation RTU to communicate with the Master RTU. 

2.1 Description 

The station can be controlled either manual or automatic from RTU /Citect. 
In local mode, the pumps can be started by using the stop /start buttons on the panel. The pumps will 
'continue to run' regardless of well level. 
In automatic mode, the Kingfisher RTU controls the starting and stopping of the pumps, based on the 
controlling level transmitter. The pumps are arranged as Duty, Standby 1 and Standby 2. The Duty 
pump is the pump currently running or the next pump to start. The standby pump will only be required 
if the Duty pump cannot control the well level or if the duty pump has failed. The duty is rotated each 
time the pump stops when pump duty control is set to "Alternate ". 

2.2 Station Control 

This section defines the Control Philosophy of the sewerage station. 

2.2.1 Automatic Control 

Automatic control assumes the following: 
1. 'Auto' mode is selected at site MCC (Motor Control Centre). 
2. Pumps are not selected for 'Remote Manual' on SCADA. 
3. Control level setpoints are set. 
4. Well level is above Low Level Alarm. 

The well level rises above the 'Start Pumps' setpoint and the duty pump starts. If the duty pump cannot 
maintain the well level below the standby 1 level, then the standby 1 pump will start and if well level 
continues to rise above the standby 2 start level, then standby 2 pump will start. If the well level 
decreases below the standby stop, then the standby pumps will stop, and the duty pump will stop 
when the level reaches the duty stop level. 

The duty pump will run continuously until any one or more of the following occurs, at which time the 
pump will be stopped and duty changed over when duty control is set to "Alternate ": 

1. Pump fault. 
2. All Pump Stop Level is reached. 
3. Low Level Alarm is reached 
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2.2.2 Manual Control 

By individually selecting manual, the pumps can be controlled by using the stop /start buttons on the 
panel and the pumps will continue to run regardless of wet well level. 

2.2.3 Backup Control 

During normal operation the Duty Pump starts and stops from the setpoints set from Citect at the 
Control room. . 

In case of a failure where the RTU cannot start the pumps (RTU, Communication, component failure) 
the backup system will take over. 

The level will rise above the normal Duty and Standby Start levels and activate the Wet Well High 
Level Probe' or the 'Ultra Sonic 90% level'. At this time an independent Alarm relay will signal the RTU 
(if still functioning) and generate an Alarm at Citect (and Page Out) 'Wet Well High Probe'. The 
'Station Fault' will also be activated (if power available). This alarm relay is connected to the 24VDC 
battery supply, so in the event of a power failure, the Probe Alarm will still be activated. 
At this time the independent pump control relay will start a pump then after a set time start another 
pump and then the two pumps will continue to pump until the 'Overflow Run Timer' times out. 

This cycle will continue until the RTU has control again of the site. 

3 Maintenance 

Switchboards will be subject to many varying conditions during their service life. For this reason it will be 
necessary to conduct maintenance procedures to ensure the reliability of this equipment. 
Listed below is a brief list of major items that require regular maintenance to ensure the correct operation. 

1. SWITCHBOARD FUNCTIONALITY 
2. CIRCUIT BREAKERS & CHANGEOVER SWITCH 
3. SWITCHBOARD CONDITION 

3.1 Switchboard Functionality 

Other items such as control relays, timers, transducers do not have recommended regular maintenance 
programme by the suppliers. To ensure that these items function correctly, it is recommended that the 
whole electrical system be put into full functional test every 12 months and this will ensure that these items 
will function correctly. 

3.2 Circuit Breakers & Changeover Switch 

This item of equipment also requires minimal maintenance after installation. Once again it is 
recommended that a functional switching ' operation be performed once every 12 months and the 
maintenance is carried out by the manufacturer. 
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3.3 Switchboard Condition 

Switchboards should be examined internally & externally every 12 months. 

The internal examination should include removal of any internal covers to enable all connections 
to be inspected & chambers cleaned. All cable connections should be checked to ensure they are 
tight. 

The external examination should include. 
1. Corrosion. 
2. Check seam welds. 
3. Chipped paint. 
4. Build up of dust & grime. 
5. Clean & polish as required. 

4 Fault Finding 

Fault finding on the electrical switchboard will need to be under taken by a qualified Electrical 
Fitter /Mechanic, with the aid of the sewerage pump station electrical drawings and a laptop computer 
with Kingfisher Toolbox and Trio E Series radio software. 

Waterford Rd SPS operational control is the same as other water and sewerage pump stations 
currently in operation. As such current electrical fault finding practices can be adopted for the new 
Waterford Rd SPS (G11). 

5 Fault Reset 

5.1 Soft Stater Fault Reset 

Soft stater faults can only be reset remotely via the Scada network there is no provisions for reset on 
the front panel. 

5.2 Flygt Mini Cas Reset 

The flygt protection relay can only be reset from the front panel of the pump station switchboard. 

J. & P. Richardson Industries Pty Ltd 
114 Campbell Avenue, Wacol Qld 4076 Phone: (07) 3271'2911 Fax: (07) 3271 3623 

Email: jpr @jpr.com.au 
Last Updated: 1 7/02/2010 Filename: G 11 Waterford Rd Operation Manual (Maintenance) REV I.I.doc Page 5 of6 

SP379 Waterford Rd Gailes SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1339 Active 29/07/2015 Page 422 of 423



J. & P. RICHARDSON INDUSTRIES PTY LTD 
Electrical Contractors & Engineers 

6 Generator Operations 

6.1 Generator Connection 

Cable connections required for automatic control generator control: 
Connect main power from generator to Marechal generator inlet socket. 
Connect generator control cable to Clipsal 56 series generator control socket. 
Connect 15 amp extension lead into the switch board power point. 

6.2 Automatic Changeover Switch Test Procedure 

Both sources of supply must be healthy 
(UN LED indicates power available) 

Normal position of control knob is Auto (N- Led ON) (R- Led OFF) 

To Tes 

Press test button - Mains Switch (N) turn off 
Generator switch (R) turns on 
N -UN N -OFF, R -UN R- ON LEDS Flashing 

To Reset 

Turn control knob to Stop - All LEDS turn off 
Generator switch (R) turns off 
Turn control knob back to auto 
Main switch (N) turns back on 
(N- Led on) (R- Led Off) 

J 
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